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Preface

The well-exposed late Precambrian to Triassic strata and mid-Cretaceous plutonic rocks of Nahanni
map area record a large segment of the evolution of the western North American continental margin.
Through much ofthe early and middle Paleozoic. deposition of two contrasting facies predominated: shale,
chert, and turbiditic sandstone on the southwest were flanked by coeval shelf carbonate on the northeast.
The fonner facies, constituting the Selwyn Basin, is well known for its stratifonn shale-hosted lead-zinc
deposits. The latter, the Mackenzie Platform, has in the past been the focus of exploration for lead-zinc
deposits hosted in carbonate rocks. This shelf-basin configuration is overlapped by chert-rich clastic rocks
of Devono-Mississippian age. These were deposited during active extensional tectonism that also led to
the fonnation of important exhalative deposits of stratiform lead-zinc-silver-barite. Mid-Cretaceous plu­
tonic rocks in the region are associated with large deposits of tungsten.

This memoir presents a detailed account of the tectonic evolution, stratigraphy, structure, and igneous
history of Nahanni map area; mineral deposits are summarized and described in tenns of their regional
geological setting. It provides basic geological data and a geological framework critical to the appraisal of
and search for mineral deposits, and to other geological studies in the region.

Elkanah A. Babcock
Assistant Deputy Minister
Geological Survey of Canada

Preface

Les strates bien exposees de la fin du Precambrien jusqu'au Trias ainsi que les roches plutoniques du
milieu du Cretace dans la zone observee de Nahanni enregistrent un grand segment de l'evolution de la
marge continentale nord-americaine. Pendant la plus grande partie du debut et du milieu du Paleozoique,
la mise en place de deux facies contrastants a predomine: des gres schisteux, cherteux et turbuditiques au
sud-ouest etaient flanques par du carbonate de plate-forme contemporain au nord-est L'ancien facies,
constituant le bassin de Selwyn, est bien connu pour ses gisements de plomb-zinc encaisses dans des schistes
argileux stratifonnes. Le second, la plate-forme de Mackenzie, a autrefois fait l'objet de travaux d'explo­
ration visant a deceler des gisements de plomb-zinc encaisses dans des roches carbonatees. Cette
configuration de plate-forme-bassin est recouverte de roches c1astiques a forte teneur en chert d'age
devono-mississippien. Ceux-ci ont ete deposes au cours d'une phase tectonique active et prolongee qui a
aussi mene a la formation d'importants gisements exhalatifs de plomb-zinc-argent-barytine stratifonnes.
Les roches plutoniques du milieu du Cretace que I'on trouve dans la region sont associees a de gros
gisements de tungstene.

Le memoire donne un compte rendu detaille de I'evolution tectonique. de la stratigraphie, de la structure
et de la sequence magmatique de la zone representee sur la carte de Nahanni; les gisements de mineraux
sont resumes et decrits du point de vue de leur cadre geologique regional. Le memoire foumit des donnees
geologiques de base ainsi qu'un cadre geologique essentiel a l'evaluation des gisements mineraux et ala
recherche de ceux-ci, ainsi qu'a d'autres etudes geologiques menees dans la region.

Elkanah A. Babcock, sous-ministre adjoint,
Commission geologique du Canada
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EVOLUTION OF THE NORTHERN CORDILLERAN
MIOGEOCLINE, NAHANNI MAP AREA (1051),

YUKON AND NORTHWEST TERRITORIES

Abstract

Late Precambrian to Triassic weakly metamorphosed sedimentary rocks that underlie most ofNahanni
map areaform three sequences:

1.) From the late Precambrian to Middle Devonian two northwest-trending facies belts developed
consisting of shallow water carbonate and sandstone (Mackenzie Platform) on the northeast and
time-equivalent turbiditic sandstone, deep water limestone, shale, and chert (Selwyn Basin) on the
southwest. Euxinic shale of Early Silurian age is host to important stratiform lead-zinc deposits. The
aggregate thickness of Lower Cambrian to Middle Devonian rocks ranges from 4200 m for platform and
near-platform strata to 1600 mfor outer basin strata.

2.) In the Late Devonian and Mississippian, shale was deposited across the Mackenzie Platform, whereas
to the southwest, turbiditic quartz-chert sandstone and chert-pebble conglomerate (900+? m) were
deposited, derivedfrom elevatedfault blocks ofSelwyn Basin strata. Stratiform barite and lead-zinc-barite
deposits occur within siliceous shale ofMiddle to Late Devonian age.

3.) Early Mississippian to Triassic sedimentation was dominated by shale, chert, minor sandstone, and
siltstone (1700 m) deposited on a shallow marine shelf.

Regional Jura-Cretaceous deformation resulted in decollement style northwest-trending folds and
minor thrust faults. Competent strata of Mackenzie Platform formed large-scale open folds. The
incompetent strata of the Selwyn Basin area were deformed into small- to large-scale, open to tight folds
with associated axial-plane cleavage.

Granitic intrusions of the mid-Cretaceous (100 Ma) Selwyn Plutonic Suite crosscut the regional
structure. Tungsten skarn deposits are preferentially associated with biotite-muscovite-bearing plutons
where they contact argil/aceous limestone ofvarious ages.

Resume

Les roches sedimentaires peu meramorphisees, du Precambrien superieur au Trias. qui constituent le
sous-sol de la majeure partie de la region cartographique de Nahanni,forment trois series:

1.) Du Precambrien superieur au Devonien moyen, il y a euformation de deux zones defacies, de direction
nord-ouest. constituees de roches carbonatees et de gres mis en place en eau peu profonde (platelorme de
Mackenzie) au nord-est, et de gres turbiditiques, de calcaire d' eau profonde, schiste argiteux et de chert (bassin
de Selwyn) contemporains. au sud-ouest. D' importants depots stratiformes de plomb et de zinc logent dans des
schistes argileux euxiniques dntant du Silurien inferieur. L' epaisseur totale des couches qui couvrent la periode
du Cambrien inferieur au Devonien moyen varie de 4200 m pour les couches de la platejorme et celles qui se
trouvent pres de la plate-forme, cl 1600 m pour les couches situees cl ['exterieur du bassin.

2.) Du Devonien superieur au Mississipien, des schistes argileux ont ete mis en place sur la plate-forme
de Mackenzie, alors qu'au sud-ouest avait lieu la mise en place de gres cl quartz et chert turbiditiques et
des conglomerats cl galets de chert (900+ ? m), provenant de blocsfail/es sureleves appartenant aux couches
du bassin de Selwyn. Des depots stratiformes de barytine et de plomb-zinc-bar ytine se trouvent dans des
schistes argile/IX de nature silicence dntant du Devonien moyen au Devonien superieur.

3.) Les roches sedimentaires couvrant la periode du Mississipien inferieurau Trias sont surtout constituees
de schistes argileux, de cherts, de petites quantites de gres et de microgres (1700 m) mis en place sur un
hautjond marin.



La deformation regionale survenue au Jurassiaque et au Cretoce a donne des plis de decollement de
direction nord-ouest et des failles chevauchantes secondaires. Des couches competentes de la plate-forme
de Mackenzie ont donne noissance ades plis ouvertsagrand rayon de courbure. Les couches incompetentes
de la region du hassin de Selwyn ont ete deformees et ont donne des plis ouverts aserres arayon de courhure
faible agrand, associes aune schistosite parallele au plan axial.

Des intrusions granitiques de la serie p[outonique de Selwyn du Cretace moyen (100 Ma) traversent la
structure regionale. Des depots de skarn a tungstene sont piutot associes a des plutons a hiotite et a
muscovite aux endroits ou ils sont en contact avec des calcaires argileux d' ages varies.

SUMMARY

Late Precambrian to Triassic weakly metamorphosed
sedimentary rocks underlie most of Nahanni map area
and likely were deposited above unevenly rifted and
thinned older sediments and continental crust of the
North American craton. The stratigraphic succession
has been subdivided into three assemblages of distinct
tectonic affinity.

Late Precambrian to Middle Devonian
platform-basin assemblage

From the late Precambrian to Middle Devonian the
area was segmented into two contrasting facies belts.
On the northeast were deposited shallow water
sandstone, dolostone, and limestone that define the
Mackenzie Platform. To the southwest, time­
equivalent rocks comprise turbiditic sandstone, deep
water limestone, shale, and chert of the Selwyn
Basin. Within the Selwyn Basin, euxinic black shale
of Early Silurian age is host to important stratiform
lead-zinc deposits. The platform-basin boundary
shifted with time so that in the northeastern half of
the map area formations of basin and platform
affinity are interstratified. Numerous fossil
collections, particularly conodonts, allow accurate
correlation between platform and basin facies.
Important unconformities occur beneath the Upper
Cambrian, middle Lower Devonian, and lowermost
Middle Devonian. The aggregate thickness of
Lower Cambrian to Middle Devonian platform and
thick basinal near-platform strata is about 4200 m,
while that of equivalent outer basin strata is about
1600m.

The oldest exposed strata within Selwyn Basin
consist of latest(?) Precambrian turbiditic quartz
sandstone at least 3000 m thick. They are younger
than the Windermere Supergroup of Mackenzie
Mountains with which they have previously been
correlated. They may represent a younger
Eocambrian rift event, as has been interpreted for
similar strata in the southern Cordillera (Bond and
Komlnz, 1984).
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SOMMAIRE

Des roches sedimentaires peu metamorphisees datant du
Precambrien superieur au Trias constituent le sous-sol de la majeure
partie de la region cartographique de Nahanni; ces roches out
probablement ete mises en place sur la croute continentale et sur
des sediments plus anciens, inegalement fissures et amincis du
craton nord-americain. La succession stratigraphique a ete divisee
en trois ensembles d'affinite tectonique caracteristique.

Ensemble de la plate-forme et du bassin du
Precambrien superieur au Devonien moyen

Entre le Precambrien superieur et le Devonien moyen, cette
region a ete segmentee en deux zones de facies tres differentes. Au
nord-est, il y a en sedimentation en milieu d'eau peu profonde des
gres, des dolomies et des calcaires qui constituent la plate-forme de
Mackenzie. Au sud-ouest, des roches, mises en place a la meme
periode, se composent de gres turbiditiques, de calcaires d'eau
profonde, schistes argileux et de cherts qui constituent le bassin de
Selwyn. D'importants depots stratiformes de plomb et de zinc
logent dans des chistes argiJeux noirs de nature euxinique datant du
Silurien inferieur, que I'on trouve aI'interieur du bassin de Selwyn.
La limite entre la plate-forme et le bassin s'est deplacee dans le
temps, de sorte que dans la moitie nord-ouest de la region
cartographique les formations ayant une affinitie avec le bassin et
celles ayant une affinitie avec la plate-forme sont interstratifiees.
De nombreuses collections de fossiles, particulierement des
conodontes, permettent de correler d'une fac;on precise les facies de
la palte-forme avec ceux du bassin. Des discordances importantes
se manifestant sous le Cambrien superieur, sous la partie
intermediaire du Devonien inferieur, et sous la partie inferieure du
Devonien moyen. L'epaisseur totale des couches de la plate-forme
datant du Cambrien inferieur au Devonien moyen et des couches
epaisses du bassin situees pres de la plate-forme est de I'ordre de
4200 m, alors que des couches equivalentes situees aI' exterieur du
bassin atteignant une epaisseur de I'ordre de 1600 m.

Les couches les plus anciennes qui affleurent au sein du bassin
de Selwyn sont constituees de gres quartzeux turbiditiques du
sommet du Precambrien, et mesurent au moins 3000 md'epaisseur.
Elles sont plus jeunes que celles du supergroupe de Windermere
des monts Mackenzie avec lesquelles on les avait correlees
anterieurement. ElIes peuvent representer un fosse d'effondrement
d'iige eocambrien plus jeune, comme dans le cas des couches
similaires de la region sud de la Cordillere, (Bond et Komlnz, 1984).



Devono-Mississippian turbidite basin
assemblage

In late Devonian time there was an abrupt change in
depositional regime. Shale was deposited across the
older Mackenzie Platfonn to the northeast, while to the
southwest turbiditic quartz-chert sandstone and
chert-pebble conglomerate were deposited in a number
of submarine fan complexes. The coarse clastics,
9OO+(?) m in thickness, are derived from elevated fault
blocks of older Selwyn Basin strata at least 170 km to
the northwest of the map area. In particular, most
detritus seems to be derived from late Precambrian
gritty quartzose clastic rocks and Ordovician-Silurian
chert. Compressional deformation of Devono­
Mississippian age is lacking. This and local syn­
sedimentary steep, nonnal, or reverse faults within the
map area and near the proposed source suggest an
extensional or transtensional event may have elevated
the source area. Regional unconfonnities occur
beneath lower Upper Devonian and uppermost
Devonian strata. Stratifonn barite and barite-lead-zinc
deposits, associated with local faulting, fonn important
deposits within black siliceous shale of Middle to Late
Devonian age.

Mississippian to Triassic clastic shelf
assemblage

Devono-Mississippian turbiditic clastics were
succeeded by mid-Mississippian quartz sandstone and
shale interpreted as bar finger sands deposited on a
muddy, shallow marine shelf. The quartz sand may
have been derived from the east but chert in the sand
suggests possible west or northwest source areas
similar to those for the previous sequence. Shale, chert,
minor sandstone, and siltstone compose strata of Early
Pennian and Triassic age. Regional unconfonnities
occur beneath the Lower Mississippian, Lower
Pennian, and Lower Triassic. Aggregate thickness for
this sequence is about 1700 m.

In the Early Cretaceous, the area was subject to
northeast-southwest compression leading to the
development of northwest-trending decollement
style folds and minor thrust faults. Competent
carbonate strata defining Mackenzie Platform
formed large-scale open folds (Mackenzie Fold
Belt). The largely incompetent strata of the Selwyn
Basin area fonned small-to large-scale, open to tight
folds with pervasive axial-planar slaty cleavage
(Selwyn Fold Belt). Folds and faults in both
Mackenzie and Selwyn fold belts, by analogy with
the structure of the northern and southern Canadian
Rocky Mountains, may root in a detachment that
extends beneath Nahanni map area and across the
entill: defonned belt of the Mackenzie Mountains.

Ensemble du bassin de turbidites du Devonien
et Mississipien

Au Devonien superieur, il y a eu un changement brusque du regime
de sedimentation. Au nord-est, schistes argileux se sont deposes
sur la plate-fonne de Mackenzie plus ancienne, alors qu'au
sud-ouest avait lieu la mise en place de gres quartzeux et cherteux
de nature turbiditique et de conglomerats agalets de chert qui ont
fonne un certain nombre de cones de dejection sous-marins
complexes. Les roches detritiques agrain grossier, mesurant 900+
(?) m d'epaisseur, proviennent de blocs failles projetes vers le haut
appartenant aux couches anciennes du bassin de Selwyn, situees au
moins a 170 km au nord-ouest de la region a l'etude. La majeure
partie du materiel detritique semble provenir en particulier de
roches detritiques, greseuses et quartzeuses du Precambrien
superieur et de cherts de J'Ordovicien-Silurien. Les defonnations
de compression du Devonien-Mississipien sont absentes. Cet
evenement, ainsi que la presence par endroits de failles
synsedimentaires abruptes de type nonnal ou inverse se trouvant
dans la region a l'etude et a proximite de la source proposee,
semblent indiquer qu' un evenement d'extension peut avoir eleve la
region source. Des discordances regionales se manifestent sous des
couches de la partie inferieur du Devonien superieur et celles du
sommet du Devonien. D'importants depots stratifonnes de
barytine et de barytine, plomb et zinc, associes ades failles locales,
logent au sein de schistes argileux noirs de nature siliceuce dantant
du Devonien moyen asuperieur.

Ensemble de roches detritiques de la plate-forme
continentale, du Mississipien au Trias

Des gres quartzeux et des schistes argileux ont succede aux roches
detritiques, turbiditiques, du Devonien-Mississipien, et, d'apres
l'auteur, sont des bancs de sable etroits et allonges, deposes sur un
haut fond marin vaseux. Le sable quartzeux a pu venir de l' est, mais
le chert qui se trouve dans le sable semble indiquer qu' il existait des
regions sources possibles a l'ouest ou au nord-ouest, similaires a
celles de la sequence precedente. Les couches du Pennien inferieur
et du Trias se composent de schistes argileux, de cherts, et de petites
quantites de gres et de microgres. Des discordances regionales se
manifestant sous la partie inferieure du Mississipien inferieur, sous
la partie inferieure du Pennien inferieur et sous le Trias inferieur.
L'epaisseur totale de celte sequence est d'environ 1700 m.

Au Cretace inferieur, la region a subi une compression de
direction nord-est-sud-ouest qui a donne naissance a des plis de
decollement de direction nord-ouest et ades failles chevauchantes
secondaires. Des couches competentes carbonatees, qui
caracterisent la plate-fonne de Mackenzie, ont donne des plis
ouverts a grand rayon de courbure (zone de plissement de
Mackenzie). Les couches, en grande partie incompetentes, de la
region du bassin de Selwyn ont donne des plis ouverts a serres, a
rayon de courbure faible a grand, associes a une schistosite
omnipresente parallele au plan axial (zone de plissement de
Selwyn). Les plis et les failles des zones de plissement de Mackenzie
et de Selwyn, par analogie avec la structure des secteurs septentrional
et meridional des Rocheuses du Canada, peuvent prendre racine dans
un decollement qui s'etend en-dessous de la region cartographique
de Nahanni et qui traverse toute la zone defonnee.
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Granite and granodiorite intrusions of the
mid-Cretaceous Selwyn Plutonic Suite underlie about
seven percent of the map area. Generally circular in
plan, and from less than 1 km to 20 km in diameter, they
intrude and homfe1s strata as young as Triassic
(aureoles to 3 km across). As well, they crosscut
regional folds and locally, faults. Isotopic ages
(mineral K-Ar and whole rock-mineral Rb-Sr
isochrons) for the suite range from 88 to 114 Ma. Two
major pluton types can be distinguished by the presence
of hornblende, or alternatively, the presence of biotite
plus muscovite. Each type also possesses clear
differences in major, minor, and trace element
abundances, as well as radiogenic and stable isotope
ratios. Together, the radiogenic and stable isotopes
indicate a significant contribution of old, radiogenic,
metasedimentary, sialic crust in the petrogeneses of
both varieties of pluton. Tungsten showings are
associated with skams developed next to two-mica
plutons that intrude argillaceous limestone.

Regional metamorphic grade is subgreenschist
facies. Conodont colour alteration indices and
metamorphism of organic matter indicate maximum
temperatures of about 300°C, probably associated with
above normal heat flow related to Cretaceous
deformation and intrusion.

Des intrusions de granite et de granodiorite faisant partie de la
serie plutonique de Selwyn du Cretace moyen constituent environ
7% de la region a l'etude. De forme generalement circulaire en
surface et de diametre variant de moins d'un kilometre a 20
kilometres, ces intrusions traversent les couches sectimentaires,
dont les plus recent3es sont triasiques, et metamorphisme (aureoles
atteignant 3 km de large). Elles traversent aussi des plis regionaux
et par endroits des failles. Les ages obtenus par methode
radiochronologique (isochrones du systeme K-Ar et de la roche
entiere-systeme Rb-Sr) pour la serie varient de 88 a114 Ma. On
peut distinguer deux types importants de p)utons par la presence de
la hornblende ou bien par la presence de la biotite et de la muscovite.
Chaque type presente en outre des differences nettes dans les
abondances d'elements majeurx, mineurs et aI'etat de traces, ainsi que
dans les rapports des isotopes stables et des isotopes radiogeniques.
Ces deux types d'isotopes indiquent que la croGte sialique ancienne,
radiogenique et metasedimentaire a beaucoup contribue a la
petrogenese des deux types de pluton. Des manifestations de
tungstene sont associees ades skams formes aproximite de plutons
adeux micas qui ont penetre des calcaires argileus.

Le metamorphisme regional a atteint un sous-facies des schistes
verts. Des indices d'alteration de la couleur de conodontes et le
metamorphisme de matieres organiques indiquent des temperatures
maximales d'environ 300°C, associees probablement aun flux de
chaleur au-dessus de la normale, lie aux deformations et aux
intrusions du Cretace.

NORTHWEST

Figure 1. Location and access to Nahanni map area.

INTRODUCTION

Nahanni map area (latitude 62-63°N, longitude 128-130oW;
NTS 105 I) includes well-exposed sedimentary, plutonic, and
minor volcanic rocks of late Precambrian to Cretaceous age
that record a large part of the evolution of the northwestern
North American margin. Previously, the stratigraphy of the
map area was only vaguely known, and its structural
evolution poorly understood. Knowledge of the setting of
important tungsten and stratiform lead-zinc occurrences was
correspondingly inadequate. This memoir establishes a
formal stratigraphic nomenclature and correlations for 31
formations, 11 of them new. The granitic rocks, important
for their associated tungsten mineralization, are described in
detail. The memoir also outlines the sedimentary, structural,
and tectonic development of this part of the Cordilleran
orogen.

The area was mapped mainly during the 1977 to 1980
field seasons. In 19S0 the bedrock mapping was incorporated
within a larger project of the Geological Survey of Canada
known as the "Nahanni Integrated Multidisciplinary Pilot
Project." Its aim was to provide reconnaissance coverage of
the area in bedrock geology, geochemistry, and surficial
geology, and to include site specific and detailed studies of
the plutonic rocks and of certain important mineral deposits.
Reports by other officers of the Geological Survey of Canada
on topics other than bedrock geology are presented
elsewhere.
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Location and access

Nahanni map area straddles the Yukon Territory-Northwest
Territories border in the remote Mackenzie and Selwyn
mountains. Access to the southeastern corner of the map area
(Fig. 1) is provided by an all-weather gravel road (Nahanni
Range Road) that extends from Watson Lake to the mine site
of Tungsten. However, since closure of the mine in May
1986, maintenance of the road has been irregular. A dirt road
constructed by Placer Development Ltd. in 1977 and 1978 for
access to their Howards Pass mining property connects with
the Nahanni Range Road near Tungsten. This extends to near
the centre of the map area, but washouts render it impassable
even to four-wheeled drive vehicles. A gravel road
maintained during summer months (North Canol Road)
extends from Ross River to Macmillan Pass, within 13 km of
the northwestern corner of the map area.

Float-equipped aircraft may land on many of the lakes in
the region and also on the lower reach of the South Nahanni
River (Fig. 2) if conditions of weather and water level are
favourable. A 520 m long gravel airstrip on Placer
Development's Howards Pass property near the centre of the
map area (Morganti, 1979) and a400(?) m strip on their Anniv
property some 21 km to the northwest (Morganti, 1979, Plate
Ill) are not maintained. For most of the region the only rapid
access is by helicopter. Except for a few areas of
exceptionaJly rugged terrain, ridge landings and travel by foot
are unimpeded.

During the present study the towns of Watson Lake and
Ross River were used as bases for supplies and
communications.

Physiography

Nahanni map area is mostly mountainous; it includes parts of
Mackenzie and Selwyn mountains and Yukon Plateau (Fig.
2 and 3). Mackenzie Mountains are underlain by resistant
carbonate strata that tend to form sharp-crested ridges and in
places, rugged topography. The less rugged but equally high
Selwyn Mountains are underlain by recessive clastic strata
that weather to round-shouldered felsenmeer and scree­
covered ridges and slopes. The highest peaks and most
rugged areas, largely impassable on foot, are underlain by
granitic rocks. Sheer granite walls and spires characterize the
extremely rugged northwestern end of the Ragged Range,
areas southeast of O'Grady Lake and north of Margaret Lake,
and the northeastern end of the Itsi Range. In these higher
areas, small permanent ice fields, alpine glaciers, and deeply
incised cirques form a spectacular landscape. Glaciation of
the area during the Wisconsin-age McConnell advance
produced diverse glacial features including eskers and kame
terraces in many of the large valleys, meltwater channels, and
streamlined bedrock ridges (Jackson, 1982). Rock glaciers
are abundant and locally spectacularly developed within a
large area of Lower Cambrian slate in the southeastern quarter
of the map area.

In west-central Nahanni map area, the headwaters ofPelly
River drain a broad upland region, part of the Yukon Plateau,
of low rolling hills separated by wide flat-bottomed valleys
with shallowly incised streams. In Selwyn Mountains (east
of Mount Pike), peaks rise from remnants of a wide plateau
(at 5000-5500 foot elevation (1524-1676 m)) scattered with
lakes and deeply incised by streams. West of Moose Lake a
conspicuous flat-topped ridge (at 6500 foot elevation (1981
m)) is the result of incomplete headward stream or glacial
erosion of a remnant plateau surface.

Several major drainage systems have their headwaters in
the area. A major drainage divide defines the Northwest
Territories-Yukon Territory border and separates the South
Nahanni River on the northeast from the Pelly, Ross, and
Hyland rivers to the southwest. Valley profiles range from
narrow and U-shaped to broad and flat-bottomed. Most
major stream valleys are incised to 3500 feet (1067 m) above
sealevel and most peaks and ridges range from 5000 to 6500
feet (1524-1981 m). Elevations reach a low of2500 feet (762
m) in the deeply incised South Nahanni River and a high of
8500+ feet (2591 + m) in the granite-cored Ragged Range.
Timberline is at 4500 to 5000 feet (1372-1524 m), below
which bedrock exposure is sparse.

Climate during June, July, and August is pleasant, with
daytime temperatures in the low 20's (QC) and moderate
precipitation. Temperatures at night may go below freezing
in early June. By early to mid-June snow cover has receded
to allow work in many parts of the area, and by late June snow
ceases to be a hindrance. Cold spells with light snowfall may
occur in August, but usuaJly do not delay field operations for
more than a few days. Field work can usuaJly continue into
early September about which time snow and cold can be a
hindrance.

Previous geological work

The earliest geological exploration of the area was Keele's
(1910) reconnaissance along the Ross and Gravel (now
Keele) rivers, which includes brief descriptions of the area
northwest of Mount Wilson. Kindle (1945) mapped this
same area at a scale of one inch to four miles as part of a
geological traverse along Canol Road from Teslin to
MacmiJlan Pass.

The first systematic geological mapping was in 1960 by
the Geological Survey ofCanada as part of "Operation Pelly".
In one month about three fourths of Nahanni map area was
mapped at a scale of one inch to four miles (Green and
Roddick, 1961). Blusson (Blusson et aI., 1968) completed
the northeastern quarter at the same scale and made minor
revisions elsewhere.

Blusson (1968) described the geological setting of the
tungsten deposits at Tungsten, Northwest Territories. His
map, at a scale of one inch to one mile, covers an area
straddling Flat River and extending south from the southern
boundary of the Nahanni area (Fig. 4).
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Figure 20 Place names referred to in text. Shown for reference are 5000 foot (1524m) topographic contours
and 1:50 000 NTS map areas (labelled 1 to 16). Ao Named topographic features in Nahanni map area. All
names shown (many not yet on any published maps) are sanctioned by the Canadian Permanent
Committee on Geographical Names and will appear on future editions of the Nahanni topographic sheet
(1051).' R Named structural and plutonic features commonly referred to in text.

I Edition 2 (metric) of the topographic base for this area was published as Little Nahanni River (1051) (I :250000)
subsequent to preparation of text figures. The edition 2 map is used as a topographic base for map 1762A (in pocket).
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Figure 3. Physiographic subdivisions of the project area and
adjacent parts of the northern Cordillera (shaded pattern)
(from Douglas et al., 1970, map 1254A). Location of Nahanni
map area shown by diagonal line pattern.

Several detailed studies have also been undertaken in the
region. Godwin et al. (1980) described briefly the Clea
tungsten skarn property 15 km southwest of Mount Wilson,
and determined K-Ar and Rb-Sr isotopic ages for the Clea
stock. Ludvigsen (1982) and Landing et al. (1980) described
the trilobite and conodont biostratigraphy, respectively, ofthe
Rabbitkettle Formation, District of Mackenzie. Both of these
publications describe in detail a measured section in
northeastern Nahanni map area. Abbott's (1982, 1983)
investigations into the setting of important lead-zinc deposits
at Macmillan Pass involve 1:50 000 scale mapping and
detailed stratigraphic investigations that extend to the
northern border of Nahanni map area.

Theses on the geology and mineral deposits within
Nahanni map area are numerous. Morganti (1979) described
the character and origin of the large stratiform lead-zinc
deposits at Howards Pass (see section on Mineral Deposits
for location of properties). His thesis includes a geological
map at 1:32 160 scale of a large part of central Nahanni map
area, as well as 1:4800 scale property maps (see also
Morganti, 1981). Mako Cl 981; see also Mako and Shanks
(1984» described the lead-zinc-barite mineralization of the
Vulcan property in southeastern Nahanni map area; Tompson
(1978) examined the Clea tungsten deposit. Scott (1974) did
a geochemical analysis of black shale on the Han property.
Dic!c (1980) did a comparative study of contact metasomatic
mineral deposits in eastern Yukon, several of which (Clea,
Omo, Lened) occur in Nahanni map area (see also
preliminary published accounts by Dick (1979) and Dawson
and Dick (1978».

Gabrielse et al. (1973) completed geological recon­
naissance mapping at a 1:250000 scale of Flat River (95E) I ,

Glacier Lake (95L), and Wrigley Lake (95M) map areas to
the east. Their comprehensive memoir established a strati­
graphic nomenclature that has been adopted wherever
possible in this report.

Preliminary reconnaissance geological maps at 1:250000
scale, some with marginal notes, are available for nearby map
areas (Fig. 4) including Frances Lake (105H) (Blusson,
1966), Finlayson Lake (105G) (Tempelman-Kluit, 1977a),
Niddery Lake (1050) (Blusson, 1974), and Sheldon Lake
(105J) (Roddick and Green, 1961 a). Blusson's (1971) report
on Sekwi Mountain (I 05P) map area includes a map at 1:250
000 scale and brief descriptions of many formations that
continue into the Nahanni area. Cecile (1984a,c, 1986a,b)
completed remapping of Niddery Lake map area (1050);
preliminary maps at 1:50 000 scale are available for most of
that area.

Current geological work

This memoir draws from four field seasons from 1977 to 1980
that encompassed nine and one-half months of field work. In
the first three seasons one half of the area was mapped at
1:50 000 scale. The detailed mapping was accomplished

TEMPELMAN-KLUIT

1977a

o 50
! ;

km

BLUSSON

1966
GABRIELSE ET AL.

1973

1 Codes in brackets refer to maps of the National Topographic
System of Canada.

Figure 4. Index map showing references to previous regional
geological studies in and adjacent to Nahanni map area.
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using casual helicopter charter to support a two to three
person field party. In 1980 the remaining area was mapped
at 1:250 000 scale at a more rapid rate using a contract
helicopter from a fixed base camp. Sixty stratigraphic
sections were measured at reconnaissance scale to establish
type sections, regional variations in thickness, and
stratigraphic control for paleontological determinations.
Despite mountainous terrane, well-exposed stratigraphic
sections in the western part of the area are rare. Most include
cleaved strata that probably contain structural complexities
affecting true thickness estimates. Long intervals of scree are
also common. Over 400 fossil determinations, about 180 of
which are for conodont microfossils, provide control on age
and correlation. Figure 5 shows the traverse routes and spot
localities visited that provide ground control for the
geological maps.

The boundaries of plutonic bodies and small areas of
well-exposed carbonate strata in the northeastern part of the
map area are amenable to photogeological interpretation.
Elsewhere, ground control and an intimate knowledge of the
stratigraphy are essential to geological mapping.

Reports of progress that summarize the present work
include Gordey (1978, 1979, 1980, 1981 a) and Gordey et al.
(1981, 1982). Several stratigraphic sections through
Cambrian strata were measured by Fritz (1979a, 1981, 1982)
and are incorporated in this memoir.

Concurrent with this work, other studies in Nahanni map
area by Geological Survey of Canada geologists were
undertaken and are published separately. These include
examinations of Quaternary geology (Jackson, 1982, 1987),
regional geochemistry (Goodfellow, 1982, 1983),
geochemistry and origin of the Howards Pass lead-zinc
deposits (Goodfellow and Jonasson, 1986), and petrology of
Cretaceous granitic rocks (Anderson, 1982, 1983, this
memoir).

Acknowledgments

Assistance in the field was provided by L. Unrau in 1977,
K.B. Heather in 1978, D.H. Wood and P.F. Coleman in 1979,
RG. Anderson, D.H. Wood, j.G. Beekmann, and J.K Boulter
in 1980, and T.J. Frakes in 1982. W.H. Fritz provided
Cambrian biostratigraphic control by measuring several
stratigraphic sections in 1978, 1979, 1980, 1981, and 1982 as
did B.S. Norford in 1979 and 1980 for the Ordovician to
Devonian and MJ. Orchard in 1980 for the Devonian. In
1980 excellent food preparation by cooks N. Anderson and J.
Pemberton kept camp moral high. Many other Geological
Survey of Canada personnel with diverse fields of study
worked in or near Nahanni map area in 1980. These included
L. Jackson (Quaternary geology of Nahanni map area), M.P.
Cecile (stratigraphy of northeastern Niddery Lake (1050)
map area), KM. Dawson (mineral showings of the Nahanni
map area), I.R. Jonasson and W.D. Goodfellow (regional
geochemistry of Nahanni map area; Howards Pass lead-zinc
deposits, Nahanni map area), J.W. Lydon (Tom lead-zinc
deposit, Niddery Lake (1050) map area), and KM. Dawson,
D.F. Sangster, W.H. Fritz, and I.R. Jonasson (mineral
showings of the Sekwi Formation in Nadaleen River (106C),

Bonnet Plume Lake (106B), and Sekwi Mountain (105P) ;nap
areas). Discussions with all of these individuals, as well as
H. Gabrielse, D.J. Tempelman-Kluit, R.I. Thompson, and
particularly J.G. Abbott has clarified many aspects of
regional bedroCk geology.

Excellent helicopter service was provided by pilots A.
Leiter (Frontier Helicopters) in 1977 and 1978, C. Guichon
(Northern Mountain Helicopters) and G. Drzymala (Quasar
Helicopters) in 1979, and T. Protheroe, J. Webb, and L. Dean
(Kenting-Klondike delicopters) in 1980. RC.-Yukon Air
Service provided efficient fixed-wing support in 1977,1978,
and 1979.

Enthusiastic co-operation and logistical help came from
many individuals from several mining and exploration
companies. Particular mention is deserved for J.M.
Kowalchuk and J.M. Morganti (Placer Development !..-td.), G.
Artmont (Riocanex Exploration Ltd.), C.N. Forster, M.
Burson, and K. Glover (Union Carbide Exploration Corp.),
and P. Risby and J. Crawford (Welcome North Mines Ltd.).

Bev Vanlier demonstrated superb secretarial skills in
preparation of the manuscript. ?reparation of diagrams was
very capably done by Tonia Oliveric.

The research on the Selwyn Plutonic Suite undertaken by
R.G. Anderson was supported by the Geological Survey of
Canada and by a Natural Sciences and Engineering Research
Council Visiting Postdoctoral Fellowship in 1981-1983. The
co-operation, hospitality, and invaluable assistance of
Dorothy Atkinson (AMAX) at MacTung and Mike Burson
and Keith Glover (Union Carbide) at the Lened camp
facilitated the research. Joerg Beekmann, Lyle Duschene,
Susie Gareau, Mike Gunning, Dave Humer, and D~'Hen

Mathison provided conscientious field assistance and useful
contributions to the mapping. Tonia Oliveric, Christine
Davis, and Steve Priday aided in initial compilation and/or
drafted crisp clear diagrams.

Both authors sincerely appreciate the careful critical
reviews of M.P. Cecile and R.I. Thompson.

REGIONAL SETTING

Introduction

Nahanni map area is underlain by unmetamorphosed strata
that form part of the Cordilleran miogeocline, a term herein
used for the westward thickening wedge of sedimentary rocks
of mid-Proterozoic to mid-Jurassic age deposited along the
continental margin of western North America. During its
long history the miogeocline experienced several periods of
extension or rifting that resulted in renewed subsidence and
sedimentation and in irregularly stretched and thinned crust.
Areas of thick crust subsided relatively little and supported
broad platforms or arches with thin sedimentary veneer; areas
of more crustal thinning underwent marked subsidence and
became sites of thick sedimentary accumulation.
Miogeoclinal sedimentation was terminated in the
mid-;urassic, when collision of an island-arc terrane with the
continental margin led to imbrication and folding o!' the
miogeoclinal succession, and intrusion of widespread
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Figure 5. Traverse routes and helicopter spot landings during the present work in Nahanni map area.
These are located relative to 5000 foot (1524 m) topographic contours and 1:50 000 map areas
(labelled 1 to 16).
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post-tectonic plutons. The limit of preservation of the
miogeocline is a truncated structural boundary defined by the
eastern limit of allochthonous terranes accreted in the
Mesozoic (Fig. 6). During this accretion, or earlier, the outer
distal parts of the miogeocline were removed. Alternatively,
they may have been made unrecognizable by structural
disruption and incorporation into the allochthonous terranes.
In the following descriptions, the terms "extension" or "rift"
are used interchangeably to signify stretching or thinning of
the crust. Their use does not imply crustal separation and the
formation of intervening oceanic crust.

In Nahanni map area, well-exposed strata record much of
the later history of the miogeocline and include an
Eocambrian rift sequence, the Paleozoic facies belts of
Mackenzie Platform and Selwyn Basin, a thick
Devono-Mississippian rift succession, and a late Paleozoic to
Late Triassic clastic shelf sequence. The diverse structural
styles of the Mesozoic Selwyn and Mackenzie fold belts and
intrusive bodies of the mid-Cretaceous Selwyn Plutonic Suite
are also well displayed. The following outline summarizes
the evolution of the northern Cordilleran craton margin, and
describes the aforementioned features of Nahanni map area
in a regional context.

Evolution of the northern Cordilleran craton margin

Mid-Proterozoic to late Precambrian

At about 750 Ma, rifting of the craton margin led to dyke
intrusion, synsedimentary faulting, and the progradation of a
thick wedge of clastic rocks, the Windermere Supergroup
(Eisbacher, 1981). At this time the Cordilleran basin showed
the first clear indication along most of its length of a
consistent westward-deepening basin polarity. 111is rifting
event was preceded by at least two periods of epicratonic
sedimentation of about 400 Ma each, separated by major
regional deformation (Eisbacher, 1981). Deposition during
these earlier periods (Wernecke assemblage (12+ km);
Pinguicula Group/Mackenzie Mountains Supergroup (5
to 7+ km) (Young et aI., 1979; Eisbacher, 1981»,each probably
initiated by an extension or rift event, may have been in an
intracratonic basin rather than along a continental margin. The
extent of the older strata and the Windermere rift assemblage
beneath much of the western part of the younger miogeocline is
unknown.

Late Precambrian to Middle Devonian

Extension or rifting in the late Precambrian led to the
formation of two facies belts in the miogeocline, which
persisted until Middle Devonian time. On the north and east
developed a broad expanse of shallow water carbonate and
clastic rocks (shelf facies) composing a shallow unevenly
subsiding shelf cal1ed the Mackenzie Platform (Lenz, 1972)
(Fig. 6). Thinning of individual formations and convergence
of unconformities within the platform strata define the loci of
Ogilvie and Redstone arches (Fig. 7). Greater subsidence
northeast of Redstone Arch led to the accumulation of thick
carbonate strata defining Root Basin (Fig. 6). On the south
and west of Mackenzie Platform is a succession of shale,

basinal limestone, chert, and turbiditic clastics (offshelf
facies) deposited in an area of relatively deeper water called
the Selwyn Basin (Gabrielse, 1967, 1976; Gabrielse et aI.,
1973; Department of Indian Affairs and Northern
Development, 1981). An outboard shallow water
carbonate-clastic platform, the Cassiar Platform, developed
along the southwestern side of the Selwyn Basin in the Late
Silurian to Middle Devonian. The late Precambrian rift(?)
clastics at the base of the Selwyn Basin succession compose

~oo

km

Figure 6. Location of Nahanni map area (diagonal lines) with
reference to major late Precambrian to Middle Devonian
tectonic and depositional elements of the northern Cordilleran
miogeocline (Gabrielse. 1967). Shaded area represents
island arc and oceanic terranes accreted to the miogeocline
in the Mesozoic (Tempelman-Kluit, 1979). Mackenzie
Platform and contiguous Macdonald Platform are regions of
latest Precambrian to Middle Devonian shallow water
carbonate and clastic sedimentation. Selwyn Basin, Misty
Creek Embayment (MCE), Kechika Basin, and Richardson
Trough represent coeval deeper water shale, chert, and
basinallimestone. Cassiar Platform is outlined by the extent
of Siluro-Devonian shallow water carbonate strata. Redstone
and Ogilvie arches are loci of erosional and depositional
thinning and represent paleobathmetric highs within the
miogeocline. Root Basin, within Mackenzie Platform,
contains thick shallow water carbonate strata. The edge of
the miogeocline is defined at a hinge line west of which
sedimentary thicknesses increase abruptly. To the east the
Interior Platform comprises a thin veneer «2 km thick) of
Cambrian to Upper Devonian cratonic sediment cover.
Cretaceous-Tertiary dextral offset along Tintina Fault (450+ km)
(Roddick, 1967; Tempelman-Kluit. 1979; Gabrielse, 1985) is not
restored.
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the oldest strata exposed in the basin, consisting of at least 3
km of griny turbiditic sandstone of uncertain, but possibly
western derivation. Similar-age but easterly-derived thick
quartz sandstone (Backbone Ranges Formation) forms the
basal strata of western Mackenzie Platform.

The position of the boundary between Selwyn Basin and
Mackenzie Platform migrated laterally over a few tens of
kilometres. The sharp margins of Misty Creek Embayment
(Cecile, 1982) and Richardson Trough, and the abrupt change
to an east-west facies trend in southern Yukon (Fig. 7) may
have resulted from fault offset of basement. The likelihood
that faults directly controlled the position of this boundary
elsewhere is uncertain.

Late Devonian to Early Mississippian

In Late Devonian time the facies distribution outlining
Mackenzie Platform, Selwyn Basin, Richardson Trough, and
Cassiar Platform was destroyed. A sudden influx of marine,
turbiditic, chert-rich clastic rocks spread to the south and east
from a source area in northern Yukon and to the east from
uplifted western portions of the Selwyn Basin (Fig. 8). In
south-central and southeastern Yukon coarse turbiditic
clastics occur as far east as the old platform-basin boundary;
shale spread to the continental interior. Uplift in
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northernmost Yukon was related to the Ellesmerian orogeny,
a compressional event that produced pre-Early Mississippian
folding, a marked Early Mississippian angular unconformity,
and granitic intrusions of broadly Devonian age (Bell, 1973;
Norris and Yorath, 1981). Uplift of source areas in Selwyn
Basin and more southern portions of the Canadian Cordillera
was related to a rift event that produced local block faults,
local felsic volcanics, and widespread barite and barite-Iead­
zinc mineralization (Gordey et aI., 1987).

Mid-Mississippian to mid-Jurassic

Following the influx of Devono-Mississippian clastics,
normal marine shelf sedimentation resumed across the old
platform-basin transition and as far to the west as the
miogeocline is preserved. In the late Paleozoic to Late
Triassic of northern British Columbia and southern Yukon,
clastics dominate the sedimentary record (Bamber et aI.,
1968; Gibson, 1975; Bamber and Mamet, 1978), but in
northern Yukon carbonates are also important (Bamber and
Waterhouse, 1971; Graham, 1973). In both regions
important unconformities occur within the succession,
cutting out large parts of the stratigraphic record. Because of
this and recent erosion, preservation is regionally
discontinuous. Lower Jurassic strata in the miogeocline of
the northern Cordillera are unknown except for shale and

CARBONATE SHElF EDGE:

'"""'"'"'1' LATE Sll.-EARLY DEV.

~ LATE ORD-EARLY Sll.

o 100...........
km

Figure 7. Location of Nahanni map area (diagonal lines) with respect to the position of the carbonate
shelf edge at various times in the lower Paleozoic. The average position of the shale-out defines the
major tectonic elements as shown in Figure 6. Preservation of Middle Cambrian strata is fragmentary;
the position of the Middle Cambrian shelf edge is largely unknown. Cretaceous-Tertiary dextral offset
along Tintina Fault (450+ km) (Roddick, 1967; Tempelman-Kluit, 1979; Gabrielse, 1985) is not restored.
(Compiled from Lenz (1972), and published as open file 1:250,000 scale maps and reports of the
Geological Survey of Canada).
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sandstone in northernmost Yukon (Poulton et aI., 1982).
Middle and Upper Jurassic clastics occur in this same area
and in a narrow belt across central Yukon (Tempelman-Kluit,
1970).

Mesozoic structural evolution

The end of continental margin sedimentation and the
beginning of widespread compressional deformation was
signalled by the collision of a Mesozoic island arc with the
miogeocline in the mid-Jurassic (Tempelman-Kluit, 1979).
The outer or western part of the miogeocline was overthrust
by allochthons of mylonite, ophiolite, and granitic rocks and
was itself imbricated and folded during decollement-style

o 100.........
km

Figure 8. Regional distribution of coarse and fine clastic
strata of Devono-Mississippian age in Yukon and Northwest
Territories and northern British Columbia (from Gordey et aI.,
1987). Nahanni map area is indicated by diagonal lines. The
wavy line sutxlivides the c1astics into those derived from
northern Yukon, largely the Imperial Formation, and those
derived from the west, largely the Earn Group. The facies line
(labelled coarse (circles) to fine (dashes)) shows the eastern
limit of sandstone and conglomerate. Large arrows indicate
regional paleoflow from noncratonal source areas (wavy line
pattern). Small arrows show local paleoflow, possibly from
east or northeast cratonal source. Older Paleozoic tectonic
elements are shown in subdued tone (see Fig. 6 and 7).
Cretaceous-Tertiary dextral offset along Tintina Fault (450+ km)
(Roddick, 1967; Tempelman-Kluit, 1979; Gabrielse, 1985) is not
restored.

deformation (Fig. 9). Widespread mid-Cretaceous granitic
rocks (Fig. 10), possibly formed by crustal thickening and
heating as a result of collision, intruded the already deformed
strata of the outer miogeocline. Deformation of the inner
miogeocline in eastern and northern Mackenzie Mountains
occurred later as it involves molasse as young as Turonian
(Late Cretaceous; Paleocene coarse clastic strata are also
gently deformed (Aitken et aI., 1982». Right-lateral
transcurrent movement along Tintina Fault, Northern Rocky
Mountain Trench Fault, and related structures, in latest
Cretaceous or early Tertiary time was at least 450 km judging
from offset of earlier formed structural elements
(Tempelman-Kluit, 1979), and as much as 650 km as
indicated by possible offset facies (Gabrielse, 1985).

Figure 9. Location of Nahanni map area (diagonal lines) with
respect to structural sutxlivisions of the northern Cordillera
(modified from Gabrielse, 1976). Mackenzie Fold Belt (and
contiguous Northern Rocky Mountain Thrust and Fold Belt) is
an area of thrust faults and concentric folds, lacks slaty
cleavage, and corresponds largely to competent strata of
Mackenzie Platform (Fig. 6). Selwyn Fold Belt is
characterized by slaty cleavage, thrust faults, and tight folds.
It represents the largely incompetent strata of Selwyn Basin.
Cretaceous-Tertiary dextral offset along Tintina Fault (450+ km)
(Roddick, 1967; Tempelman-Kluit, 1979; Gabrielse, 1985) is
not restored.
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Structural style is greatly influenced by the distribution of
lower and middle Paleozoic facies. Incompetent strata in the
Selwyn Basin area are intensely folded and have
well-developed slaty cleavage (Selwyn Fold Belt) (Fig. 9);
the competent strata of Mackenzie Platform area are
imbricated by large thrust faults, lack slaty cleavage, and are
thrown into relatively open folds (Mackenzie Fold Belt).
Structural trends vary from north-south to east-west around
a great arc defined by Mackenzie and Ogilvie mountains that
parallels Paleozoic facies boundaries (Fig. 9). In northern
Yukon (Northern Yukon Fold Complex) there is a sharp bend
from an east-west to a north-south structural trend.
Mackenzie Fold Belt (Gordey, 1981c) and Northern Yukon
Fold Complex (Norris, 1980) by analogy of their structural
style with the northern (Thompson, 1979) and southern
(Price, 1981) Canadian Rocky Mountains, have been
interpreted as thin-skinned detachment terranes. All thrust
faults and folds are presumed to root into or die out above a
basal decollement below which the basement and/or
underlying strata remain undeformed.

Use of the term" Selwyn Basin" - a historical
perspective

The term "Selwyn Basin" has changed considerably in
meaning since first introduced by Gabrielse (1967). Since it
has been used by different authors in different ways, it seems
pertinent to outline how its meaning has evolved and to
reiterate its definition as used here.

The original use (Gabrielse, 1967) of "Selwyn Basin" was
to delimit a sedimentary basin evidenced by a thick wedge of
sediments of Precambrian to Middle Devonian age that
thinned eastward to a hinge line at the position of Redstone
Arch (Fig. 11). The intent of the original definition
(H. Gabrielse, pers. comm., 1984) was to include shallow
water clastics and carbonates on the western side of Redstone
Arch as well as time-equivalent deeper water clastics and
chert to the west. Root Basin was used to refer to thick
carbonate strata east of Redstone Arch.

Unfortunately the term "Selwyn Basin" was used by
Gabrielse (1967) only as part of a framework for a broad
discussion of tectonic evolution, and was not rigorously
defined. The inclusion of shallow water strata within Selwyn
Basin was not specifically stated. Also, the limits of the basin
as originally figured (Gabrielse, 1967, Fig. I) correspond to
the carbonate-shale (shelf-offshelf) boundary (compare with
Fig. 6-9, Gabrielse, 1967) implicitly excluding the shallow
carbonate strata from the basin. In common usage "Selwyn
Basin" increasingly came to mean a "shale basin" (e.g.
Blusson, 1976; Tempelman-Kluit, 1977b; Tempelman-Kluit
and Blusson, 1977; Department of Indian Affairs and
Northern Development, 1981). With rare exception (e.g.
Aitken et al., 1982), the original intent of including the
fringing shallow water strata was forgotten.

Tempelman-Kluit and Blusson (1977) considered the
Selwyn Basin not as a sedimentary basin evidenced by a
vertical accumulation of thick strata (as did Gabrielse, 1967),
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but as a depositional entity. They considered that for a
depositional feature to be a "basin" it must be at least partly
enclosed during sedimentation. By their definition Selwyn
Basin only existed from about the Early(?) Cambrian to
Middle Devonian when there was evidence of an outboard
platform (Cassiar Platform) or at least a restriction along the
southwestern margin. Shallow water carbonate strata to the
east of Selwyn Basin were referred to as Mackenzie Platform
(Department of Indian Affairs and Northern Development,
1981), a term coined earlier by Lenz (1972).

A third but geographical use of the term has been adopted
in some informal usage and in some literature (e.g. Douglas
et aI., 1970). In this use "Selwyn Basin" refers to a
geographical area, roughly delineated by the Paleozoic
carbonate-shale boundary, but which includes all rock types
of any age found within that area.

The definition of "Selwyn Basin" presented here follows
partly that of Tempelman-Kluit and Blusson (1977), and
reflects the most common current usage. It refers to a region
of deeper water offshelf sedimentation that persisted from

MID-CRETACEOUS

_grOnites

D yolconics

o 100--­km

Figure 10. Distribution of mid-Cretaceous plutonic rocks (and
related volcanics) intruding the miogeocline and easternmost
accreted terrane. Plutons in Nahanni map area (diagonal
lines) and other areas northeast of Tintina Fault compose the
Selwyn Plutonic Suite. Paleozoic tectonic elements are
shown in subdued tone for reference (see Fig. 6 and 7).
Cretaceous-Tertiary dextral offset along Tintina Fault (450+ km)
(Roddick, 1967; Tempelman-Kluit, 1979; Gabrielse, 1985) is
not restored.



late Precambrian to Middle Devonian time. Its basal deposits
consist of thick late Precambrian rift(?) clastics; it is overlain
by rift clastics of Late Devonian age. On its northeastern side
are time-equivalent shallow shelf strata of Mackenzie
Platform. Along its southwestern margin there developed in
the Siluro-Devonian a carbonate-clastic shelf, the Cassiar

Platform, although a restriction to circulation may have
existed at this locus before Late Silurian time. Its
southwestern limit is essentially the limit of the miogeo­
cline as presently preserved. When a geographical
meaning is intended the word "area" will be appended
(e.g. in the Selwyn Basin area).
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(pers.comm. 1984)
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D.I.A.N.D .• 1981
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MlR - clastic shelf
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TECTONIC ASSEMBLAGES:

p£D -carbonate shelf (brick)-offshelf (dash)

pCw-rift (Windermere Supergroup)

pCm -epicratonic (Mackenzie Mtns. Supergroup)
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5
Figure 11. Evolution in terminology applied to the miogeocline. particularly the term "Selwyn Basin".
as illustrated by a cross section from northeastern Finlayson Lake map area (1 05G), through Nahanni
map area. and extending east-northeast across Mackenzie Mountains to Mackenzie River.
(p€-Precambrian; p€D-late Precambrian to Devonian; DM-Devono-Mississippian; MTR-Mississippian
to Triassic; K-Cretaceous; section is not compensated for structural shortening).
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STRATIGRAPHY Table of Formations

Stratified rocks in Nahanni map area are grouped into
assemblages that reflect three broad stages in the
development of the miogeocline (see Regional 'Setting): (I)
a late Precambrian to Middle Devonian stable platform
(Mackenzie Platform) sequence flanked to the southwest by
a deeper water sequence of equivalent age (Selwyn Basin);
(ll) a Late Devonian to mid-Mississippian assemblage of
marine turbiditic clastics; and (Ill) a mid-Mississippian to
Triassic assemblage of clastics, chert, and minor carbonate
deposited on a shallow marine shelf.

These three assemblages comprise 31 formations (Fig.
12; Table of Formations) of which II are described for the
first time. The lithological descriptions and environmental
interpretations that follow are largely field based;
supplementary petrographical work was done on a few
selected clastic units. Paleontological descriptions, a list
of fat:nal zones and geological time chart, and a key to map
area names mentioned in the text are presented in the
appendices.

Assemblage I: Mackenzie Platform-Selwyn Basin

Mackenzie Platform strata consist mostly of shallow water
dolostone, with lesser amounts of limestone, and minor
quartz sandstone and shale. These shallow water
lithologies, termed shelf facies, are represented in the late
Precambrian to Middle Cambrian (Backbone Ranges,
Sekwi, and Avalanche formations), Cambro-Ordovician
(Haywire and Broken Skull formations), and
Siluro-Devonian (Delorme, Camsell, Sombre, and Arnica
formations). Selwyn Basin strata consist of shale,
limestone, chert, and grit, termed offshelf facies deposited
in relatively deeper water. They are represented in the
Precambrian (Yusezyu and Narchilla formations), Lower
Cambrian (Gull Lake Formation), Cambro-Ordovician
(Rabbitkettle Formation), Ordovician-Silurian (Duo Lake
and Steel formations), and Siluro-Devonian (Sapper,
Grizzly Bear, Natla, and Funeral formations). The
boundary between shelf facies (shallow platform) and
flanking offshelf facies (relatively deeper basin) migrated
through time across a northwest-trending zone 50 km wide
covering the northeastern half of the map area. In this
region formations of the Mackenzie Platform and Selwyn
Basin are interstratified.

For purposes of description the formations of Assemblage
I are grouped basinward (i.e. southwesterly) into three facies
belts:

I)

2)

3)
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northeastern belt: shelf facies of Mackenzie Platform
northeast of Broken Skull River;

central belt: interstratified shelf (Mackenzie Platform)
and offshelf (Selwyn Basin) facies between South
Nahanni and Broken Skull rivers; and

southwestern belt: offshelf facies of Selwyn Basin
southwest of South Nahanni River.

Period or Map unit and Thickness
Epoch Formation Lithology (m)

Pleistocene Q: unconsolidated glacial
to Recent and alluvial deposits

unconformable

Cretaceous Selwyn Plutonic Ks: granite, quartz
;

Suite" monzonile, granodiorite

intrusive

Clastic Shelf
(mid-MissIssippian to Triassic)

Triassic Jones Lake TJ: shale, siltstone. 750 +
Formation'" sandstone

unconformable

Permian Mounl Christie CPMC: shale, che'! 690
Formation"

unconformable

Mississippian "Tsichu" MT: quart z sandstone, 175-270
formation shale

unconformable?

Turbidite Basin (in part)
(Devoman to mld-MrsSISSlppian)

EARN GROUP (PPORTRAIT LAKE AND PREVOST FORMATIONS)

Devono- Prevost DMP: shale. sandstone. 900 +
Mississippian Formation'" conglomerate

DMP1: sandstone, con·
glomerate, minor shale
DMP2: shale, minor sandstone i

unconformable

Lower to Portrait Lake DP: shale. che,t. sand- 40-880
Uppe, Formation'" stone, conglomerate
Devonian DP1: sandstone, conglomerate

DP2: shale. chen.
minor sandstone

conformable to unconformable on Selwyn BaSin
and Mackenzie Platform

Selwvn Basin (Offshelf Facies) - Mackenzie Platform (Shelf Faciesl
(I-'recamOrtan to MIQQle uevoman

Southwest of S_ Nahanni River
(Offshelf Facies)

ROAD RIVER GROUP (OSR) DUO LAKE AND STEEL FORMATIONS

Uppe' Steel SS: wispy laminated 95-145
Silurian Formation" mudstone

conformable

Ordovician Duo Lake 050: shale. chen 225-310
and Silurian Formation OSDl shale, minor chert

0502: che,!. mino, shale

conformable

Cambro- Rabbitkellle -COR silly limestone. 250-990 '
Ordovician Formation limestone, -CORl white weathering

(SW of S. Nahannl R)

unconformable on Gull Lake and Narchilla Formal.ons

Lower and? Gull Lake £G: shale, sHtstone, 1050
Middle Formation" minor sandstone, lime-
Cambrian stone, conglomerate

£Gl. limestone, 0-20?
conglomerate mbr
£G2: shale mb' (shale. 665
siltstone, minor sandstone)
£G3: 9'ey mudstone mb, 390

conformable

* Denotes formations or groups that are named and described fO' lhe first time



Table of Formations. cont'd.

Period or Map unit and Thickness
Epoch Formation Lithology (m)

HYLAND GROUP' (YUSEZYU AND NARCHILLA FORMATIONS)

Precambrian Narchilla e€N: shale, minor sandstone 830
to Lower Forma1ion" I!€Nl: shale. minor sandstone
Cambrian !!£N2: sandstone mbr

(sandstone, shale)

conformable

Precambrian Yusezyu ev: shale. sandstone. 3000· ?

Formation" quartz-pebble con-
glomerate, minor limestone
~Yl: limestone mbr 0-20

base not exposed

Between S_ Nahanni and Broken Skull Rivers
(Mixed Shelf and Offshelf Facies)

Middle Funeral OF: limestone 500
Devonian

conformable?

lower Grizzly Bear DGB: limestone 0-200
Formation

unconformable

Silurian 10 Sapper SOS: silty limeslone. 80-850
lower Formation'" limestone
Devonian SOSI: limestone mbr 0·295

SOS2: silty limestone mbr 90-585
SOS3: dark limestone mbr 50·

conformable

Upper Haywire £SH: dolostone. minor 45·885·
Cambrian to Formation" shale, sandstone
Lower £SHl : sandy carbonate 0-100
Silurian mbr (sandstone, shale,

dolostone)
£SH2: dolostone (includes 45·885 •
resistant and banded dSI mbrs)
£SH3: volcanic mbr 0-336·
(basalt. tull)
£SH4: white dolostone mbr 0-300
£SH5: massive dolostone mbr 200 + ?

conformable on Broken Skull Formation; in part
lateral equivalent of Broken SkuU and unconformable?
on Rockslide and Avalanche formations

Upper Broken Skull £OBS: dolostone. Iime- 490-770
Cambrian Formation stone. minor sandstone
10 Lower eOBS1: sandy carbonate 0·130
Ordovician mbr (sandstone. doloslOne.

limestone)
£OBS2: dolostone mbr 340-490
£OBS3: limestone inbr 20-585

conlormable

Upper Rabbitketlle £OR: limeslone. silly 440-550
Cambrian Formation limestone

£OR2: bull weatherin9
(NE ot S. Nahanni R.)

conformable on Rockslide Formation

Middle Avalanche £A: dolostone 0·325
Cambrian FormaHon

conformable on and in part lateral equivalent
at Rockslide Formation

Middle Rockslide £R: limestone 100-453
Cambrian Formation

conformable

• Denotes formations or groups that are named and described for the first time

Table of Formations. cont'd.

Period or Map unit and Thickness
Epoch Formallon Lithology (m)

Lower Sekwi £S: limestone. dolo- 405-675
Cambrian Formation stone, sandstone,

sillstone. shale
£S1: carbonale mbr 200-365
(limestone. dolostone)
£S2: sandy carbonate mbr 205-310
(sandstone, siJtstone,
shale, dolostone)

conformable

Lower Vampire P£V: shale, sil1srone, 830
Cambrian Formation sandstone

conformable

Precambrian Backbone I!B: doloslone 100·
Ranges
Formation

base not observed

Northeast of Broken Skull River
(Shelf Facies (except Natla Formation)

Middle Nahanni ON: limestone 30-90
Oevonian Formation

conformable

Middle Headless OH: limeSlone 215
Oevonian Formation

conformable

Middle Landry DL: limestone 220-390
Devonian Formalion

conformable

Middle Natla DNA: limestone 330-465
Devonian Formation

conformable

Lower Arnica OA: dolostone 40
Devonian Formalion

conformable

lower Sombre OS: doloslone 575-635
Devonian Formalion OS 1: white doloslone mbr 195

OS2: black dolostone mbr 110
OS3: striped dolostone mbr 275

conlormable on Sapper and Camsell lormalions

lower Camsell DC: doloslone
Oevonian Formation 324

conformable (relations seen northeast of
Nahanni map area)

Upper Delorme SOW: dolostone. 690
Silurian Formation (cross section only)
Lower
Devonian

conlormable (relations seen northeast of
Nahanni map area)

Upper Whil1aker OSW: dolostone. lime- 350
Ordovician Formation stone (cross section
to Lower only)
Silurian

base not seen in map area
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Northeastern belt - shelf fades of Mackenzie Platform

Northeast of the upper reaches of Broken Skull River is a
thick succession of Late Ordovician to Middle Devonian
carbonate strata. The Late Ordovician to Early Devonian
Whittaker, Delorme, Camsell, Sombre, and Arnica
formations consist of medium- and thick-bedded, mostly
poorly fossiliferous dolostone and minor limestone. The
dolomite composition, local cryptalgal lamination and
mudcracks, and sparse faunas suggest deposition and/or
lithification under restricted marine conditions and high
salinity. The succeeding Middle Devonian Landry,
Headless, and Nahanni formations consist of thin- to
thick-bedded commonly fossiliferous limestone. The
limestone composition and abundant and diverse fauna
suggest open marine deposition. The Natla Formation
(described under the section on the central belt) also occurs
in this area, but represents an incursion of offshelf facies into
the platform; it separates the Arnica and Landry formations.
All of these formations are of regional extent, occurring over
large parts of Mackenzie Mountains. Southwest of Broken
Skull River the Whittaker, Delorme, Camsell, Sombre, and
Arnica change facies to their offshelf equivalents (see Table
of Formations and Fig. 12).

Upper Ordovician to Lower Devonian

Whittaker Formation (OSW). The Whittaker Formation
(Douglas and Norris, 1961; Gabrielse et aI., 1973) does not
crop out in Nahanni map area, but its uppermost beds which
are exposed east of the northeastern corner of the map area
(near section 57, Appendix 3) were examined and sampled
for conodonts for correlation purposes. The uppermost part
of Whittaker Formation consists of dark grey to black
weathering bioclastic dolostone and limestone. It is medium
to dark grey on fresh surfaces, and medium to thick bedded.
The COntact with the overlying Delorme Formation is
conformable and delineated by a sharp change in weathering
colour from dark grey to orange.

Age and correlation. Conodont fauna from the uppermost
Whittaker and overlying Delorme formations at the above
locality have wide age ranges, but collectively tightly
constrain the contact to within the eosteinhornensis Zone (late
Late Silurian) (see Appendix 4). The base of the Whittaker
Formation is known from elsewhere in Mackenzie Mountains
to be of Late Ordovician age (Tipnis et aI., 1978).

The Whittaker Formation is widespread in southern
Mackenzie Mountains (Gabrielse et aI., 1973) and correlates
with the similar Mount Kindle Formation of northern
Mackenzie Mountains (e.g. Aitken et aI., 1982). In Nahanni
map area it is equivalent to the Haywire Formation, and in
the offshelffacies to parts of the Sapper Formation and Road
River Group.

Deforme Formation (SOD). Conspicuous orange weathering
dolostone and limestone of the Delorme Formation (Douglas
and Norris, 1961; Gabrielse et aI., 1973) outcrop immediately
northeast of Nahanni map area where it was examined and
sampled for conodonts. There (section 57, Appendix 3) the
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Delorme Formation consists of 687 m of orange weathering,
grey, very fine to fine crystalline dolostone in medium to
thick beds. In the lower 192 m there is an equal proportion
of blue-grey to buff-orange weathering, very fine to fine
crystalline limestone. Above 405 m the dolostone is very
finely laminated, and contains thin rare beds of pale green
mudcracked shale and mudchip conglomerate. The lower
contact of the Delorme Formation is conformable and placed
at an abrupt change in weathering colour from orange to grey
of the underlying Whittaker Formation. The upper contact,
also conformable, is picked at a sharp upward colour change
from orange to black weathering dolostone of the basal
Camsell Formation.

Age and correlation. Conodont faunas (Appendix 4) indicate
an age range for the DeIorme Formation of Late Silurian
(eosteinhornensis Zone) to Early Devonian (late Lochovian).

The Delorme Formation is widespread in Mackenzie
Mountains (Gabrielse et aI., 1973). In the offshelf facies it
correlates with the Sapper Formation in northeastern Nahanni
map area, and farther to the southwest it is partly correlative
with the Steel Formation (upper Road River Group).

Camsell Formation (DC). The Camsell Formation (Douglas
and Norris, 1961; Gabrielse et aI., 1973) outcrops only in the
northeastern corner of the map area. There (section 57) it
consists of 324 m of grey, yellowish white, and lesser black
weathering, grey to black, fine crystalline dolostone in
medium to thick beds. Near the middle of the formation are
two 1 m thick intervals of yellow, very rubbly, and cavernous
weathering massive dolostone. The lower contact of the
Camsell Formation is sharp but conformable and defined by
a colour change to the underlying orange weathering
dolostone of the Delorme Formation. The upper contact is
conformable and defined at the top of the highest black
weathering, black dolostone bed. An overlying thick interval
of white weathering dolostone marks the lower Sombre
Formation.

Age and correlation. No fossils were found in the Camsell
Formation. Conodont faunas from overlying and underlying
units (Appendix 4) bracket its age as middle Early Devonian,
probably Pragian.

The Camsell Formation is a widespread unit in southern
Mackenzie Mountains (Gabrielse et aI., 1973). To the
southwest in the offshelf facies it correlates with part of the
Sapper Formation, and farther to the southwest with the
lowest part of the Earn Group.

Sombre Formation (OS). The Sombre Formation (Douglas
and Norris, 1961; Gabrielse et aI., 1973) is a thick succession
of well-bedded dolostone best exposed on the limbs of Black
Wolf Syncline.

On the northeastern limb of the syncline (section 58) the
Sombre Formation can be subdivided into three members
with a total thickness of 575 m. The lowest member (194 m)



consists of white to grey weathering, very fine to medium
crystalline dolostone in medium beds that are internally
massive or finely laminated. The middle member (108 m)
consists of fetid, bioclastic, grey to black weathering, dark
grey, fine to medium crystalline dolostone in thick beds.
Except for crinoid stem fragments most of the bioclastic
debris is not identifiable. The upper Sombre Formation
(273 m) consists of yelIow-white, white, and dark grey to
black fine, crystalIine dolostone that weathers to similar
colours. The dolostone is medium to thick bedded, and beds
may be massive or laminated. The lower third of the member
is predominantly light coloured, the proportion of black
weathering dolostone interbeds increasing upward in the top
two thirds of the unit, to give a markedly striped appearance.
Black dolostone at the top of the upper member is commonly
riddled (to 30-40%) with amphipora-like tubes filled w~th

white carbonate. The Sombre Formation conformably
overlies the Camsell Formation, the basal contact being
defined at the top of the highest black to dark grey dolostone
bed of the latter. The upper contact of the Sombre Formation
is defined above the uppermost, white weathering dolostone
bed and beneath black weathering, cherty dolostone of the
Arnica Formation.

On the southwestern limb of Black Wolf Syncline, near
the northern boundary of the map area (section 55), the
Sombre Formation consists of 635 m of light grey,
weathering, light grey fine crystalline dolostone. The
dolostone is locally crinoidal or vuggy and occurs in medium
to thick beds. In its upper part, the Sombre Formation
contains interbeds of dark grey to reddish weathering cherty
limestone. The limestone is fine crystalline; on fresh surfaces
it is black. The three members recognized on the northeastern
limb of the syncline are not present on the western limb.
Overlying and underlying formations are also different. In
this area the Sombre Formation conformably(?) rests above
the Sapper Formation, the contact being picked at the lower
limit of dolostone above thick-bedded Sapper limestone. The
upper contact is at an abrupt conformable(?) change from
dolostone to dark grey weathering, black fine, crystalline
limestone of the Natla Formation.

Environment, age, and correlation. The dolostone
composition, dearth of fossils, and local delicate cryptalgal
lamination suggest a peritidai, restricted (above normal
salinity) depositional setting for the Sombre Formation. The
bioclastic middle member may have been deposited under
less restricted conditions. The age of the Sombre Formation
is poorly bracketed by conodont faunas to be middle Early
Devonian (Pragian-Zlichovian) (Appendix 4).

The Sombre Formation is widespread in Mackenzie
Mountains (Gabrielse et aI., 1973) where the tripartite
subdivision based on a middle, dark weathering member is
widely recognized. Its western offshelf equivalents include
parts of the Grizzly Bear and Sapper formations and in more
western exposures, 'the lowest part of the Portrait Lake
Formation.

Arnica Formation (DA). The Arnica Formation (Douglas and
Norris, 1961; Gabrielse et aI., 1973) is only recognized
northeast of the Broken Skull River. It consists of 40 m
(sections 57, 59) of dark grey to black weathering black, fine
crystalline, vuggy dolostone in medium to thick beds. Its
contact with the underlying Sombre Formation is placed at
the top of the uppermost white weathering dolostone bed of
the latter. Its upper contact with the Natla Formation is placed
at a sharp upward change from thick-bedded dolostone to thin
and evenly bedded, cherty dolostone.

Eilvironment, age, and correlation. Like the underlying
Sombre Formation the Arnica Formation, with its dolomite
composition aEd sparse fauna, probably represents deposition
in a peritidal restricted setting. Its age is well bracketed by
conodonts (Appendix 4) as being within the
inversusllaticostatus conodont Zone of late Early Devonian
age.

The Arnica Formation is found throughout Mackenzie
Mountains (Gabrielse et aI., 1973), where it ranges up to 500
m thick. Its thinness in the Nahanni area may be attributed
to facies change to the Natla Formation. Also, the striped
interval here composing the upper member of the Sombre
Formation may be included elsewhere in Mackenzie
Mountains with the Arnica Formation. Offshelf facies of
Arnica age include the Sapper and Grizzly Bear formations
and farther southwest, the lower part of the Portrait Lake
Formation.

Middle Devonian

Landry Formation (DL). The Landry Formation (Douglas
and Noms, 1961; Gabrielse et aI., 1973) is exposed in Black
Wolf Syncline where it consists of cliff-forming, grey
weathering limestone exposed between underlying and
overlying recessive limestone of the Natla and Headless
formations, respectively. On the northeastern limb of the
syncline it consists of at least 389 m (section 56) of thin- to
thick-bedded grey limestone, with abundant rugose and
tabulate corals. Echinoderm debris, brachiopods, and
trilobites are common localIy. Near the base of the formation
is a 15 m thick interval of biostromal limestone with about 8
percent vuggy porosity, containing large clumps of colonial
rugose corals, some not in growth position. The base of the
formation is picked at resistant, light grey weathering
limestone that conformably overlies thinly bedded, recessive,
greyish-black weathering limestone of the Natla Formation.
The top of the Landry Formation is conformable with
overlying thin-bedded limestone of the Headless Formation,
this contact being defined at a sharp upward change in
weathering colour from grey to buff-brown. The Landry
Formation can be easily traced on aerial photographs because
of its resistant character. To the southeast, at the eastern
boundary ofthe map area (with Glacier Lake (95L) map area),
the Landry Formation pinches out and there is no resistant
limestone unit separating the Natla and Headless (or Funeral)
formations.
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Figure 13. The Nahanni Formation (ON; 31 m thick) on the
northeastern limb of Black Wolf Syncline (section 59). The
contact with underlying thin-bedded and recessive limestone
of the Headless Formation (OH) is marked by arrows. GSC
204922.

The Headless Formation occurs widely in southern
Mackenzie Mountains (Gabrielse et aI., 1973). In northern
Mackenzie Mountains it correlates with the Iithologically
similar Hume Formation (e.g. Aitken et aI., 1982). On the
southwestern limb of Black Wolf Syncline in Nahanni map
area, and along strike to the southeast in Glacier Lake (95L)
map area (Gabrielse et aI., 1973), equivalent offshelf strata
constitute the Funeral Formation. To the southwest, black
shale and chert of about the same age form the lower part of
the Portrait Lake Formation.

Nahanni Formation (ON). Resistant grey limestone of the
Nahanni Formation (Hage, 1945; Douglas and Norris, 1960,
1961; Gabrielse et aI., 1973) overlies the recessive, orange to
tan-brown weathering Headless and Funeral formations
along Black Wolf Syncline. It also occurs above the Funeral
Formation along the unnamed syncline northeast of Sapper
Anticline, but there it is too thin and discontinuous to be
mapped separately. The top of the Nahanni Formation marks
the end of Mackenzie Platform carbonate deposition.

On Black Wolf Syncline (section 59), the Nahanni
Formation consists of about 31 m of grey weathering, grey to
black, fine crystalline limestone (Fig. 13). It weathers into a
succession of 3 m thick ribs separated by about the same
thickness of recessive beds. An irregular 0.2 m thick parting
is best developed in the more resistant beds. Crinoid ossicles
and brachiopods occur locally.

Northeast of Broken Skull Fault (section 35) the Nahanni
Formation comprises about 90 m of sparsely fossiliferous
limestone in grey weathering, medium to thick beds. Fresh
surfaces are dark grey.

The Nahanni Formation overlies the Headless and
Funeral formations conformably. The contact is defined
below the lowest resistant limestone rib resting on recessive
rubbly weathering limestone. Its upper contact along Black
Wolf Syncline is marked by an abrupt change from resistant
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Environment, age and correlation. The diverse and abundant
fauna of the Headless Formation is compatible with
deposition in an open marine shelf setting. Few fossil
collections were made during its briefexamination and its age
therefore cannot be bracketed more closely than late Eifelian
(Appendix 4).

Headless Formation (OH). The Headless Formation
(Douglas and Norris, 1961, Gabrielse et aI., 1973) is an
interval of recessive weathering limestone between resistant
limestone of the Nahanni and Landry formations. It is
exposed on the northeastern limb of Black Wolf Syncline.
Judging from sections described by Gabrielse et al. (1973,
sections 46 and 47) the Headless Formation in this area is
about 212 m thick. The predominant lithology is dark grey,
fine crystalline limestone that weathers orange to tan-brown
and occurs in thin to medium beds. The formation is rich in
fossils including an abundance of echinoderm debris, corals,
bryozoa, brachiopods, and trilobites. The basal contact is
conformable and placed at a sharp upward change in
weathering colour from grey to buff-brown. Toward the
southeast where the underlying Landry Formation pinches
out, the contact is picked at the highest recessive thin-bedded
dark weathering limestone of the Natla Formation. The
conformable upper contact is picked at the base of the lowest,
resistant, grey weathering thick limestone rib of the Nahanni
Formation.

Environment, age and correlation. The Landry Formation's
abundant fossils and lack of dolomitization indicate a
well-aerated open marine environment. Its age, based on
contained and bracketing conodont faunas, is late Eifelian
(probably within the australis to kockelianus zones)
(Appendix 4).

The Landry Formation is a widespread unit in Mackenzie
Mountains where it is a prominent ridge-former (Douglas and
Norris, 1961; Gabrielse et aI., 1973). Where it pinches out at
the eastern margin of the map area, age control is not
sufficient to tell whether equivalent strata belong to the
underlying Natla or overlying Headless formations.
However, the latter is suspected because medium to thick
beds of the basal Landry Formation are tan-brown to orange
weathering in this region, a weathering colour characteristic
of the overlying Headless Formation. To the southwest in
Nahanni map area, beds of the offshelf facies that are
equivalent to the Landry Formation belong to the Funeral, and
possibly Sapper formations. Farther, basinward equivalent
shale and chert form the lower Portrait Lake Formation.

Immediately north of the map area on the southwestern
limb of Black Wolf Syncline (section 55) basal beds of the
Landry Formation (222+m thick) consist of medium-bedded,
very fine crystalline limestone that weathers dark grey with
minor orange and pink. There the Landry Formation rests
conformably above dark grey to buff weathering,
thin-bedded, silty limestone assigned to the Natla Formation.
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weathering carbonate to recessive overburden- or vegetation­
covered shale of the Prevost Formation. This contact is
presumed to be unconformable as the expected intervening
Portrait Lake Formation is not present, or too thin to be
recognized along the poorly exposed contact (see Fig. 12).
Northeast of Broken Skull Fault (section 35), the Nahanni
Formation is sharply overlain with assumed conformity by
silver-grey weathering siliceous shale and chert of the Portrait
Lake Formation. To the southwest along the southwestern
limb of Sapper Anticline, the Nahanni Formation is absent.
Regional stratigraphic relationships suggest that there it was
removed by pre-Portrait Lake Formation erosion, although
this cannot be proved with present fossil control.

Environment, age, and correlation. The regional extent and
composition of the Nahanni Formation and sparse faunal data
indicate deposition on an open marine shelf. Its age is
probably latest Eifelian (Appendix 4). Its upper age limit,
although not constrained in the Nahanni area, appears
elsewhere in Mackenzie Mountains to be no younger than
Eifelian (Chatterton, 1978).

The Nahanni Formation extends as far as the eastern
margin of Franklin Mountains (Douglas and Norris, 1961).
In northern Mackenzie Mountains equivalent strata form the
upper part of the Hume Formation (e.g. Aitken et al., 1982).
To the southwest, siliceous shale and chert of the Portrait
Lake Formation may be partly equivalent, but fossil
determinations of Nahanni age are lacking in the offshelf
facies. Noble and Ferguson (1973) describe an abrupt south­
westward shale-out of the Nahanni Formation in south­
westernmost Northwest Territories (about 61 ON; 125°W).

Central belt - Interstratified shelf (Mackenzie Platform)
and offshelf (Selwyn Basin) fades

The region between the South Nahanni and Broken Skull
rivers is underlain by late Precambrian to Middle Devonian
strata of mixed shelf and offshelf facies. Formations of
offshelf facies include the Vampire (late Precambrian to
Lower Cambrian), Rockslide (Middle Cambrian),
Rabbitkettle (Cambro-Ordovician), Sapper (Siluro­
Devonian), Grizzly Bear (Devonian), and Funeral
(Devonian) formations. Each of these is characterized by
one or more of siltstone, fine grained quartz sandstone, and
thin-bedded limestone. Interstratified with these formations
are the Backbone Ranges (late Precambrian), Sekwi ( Lower
Cambrian), Avalanche (Middle Cambrian), and Broken Skull
and Haywire (Cambro-Ordovician to Silurian) formations.
These are composed of shelf facies comprising mostly
shallow water dolostone, quartz sandstone, and shale. In
gross aspect the boundary between offshelf (Selwyn Basin)
and shelf (Mackenzie Platform) facies shifted northeast with
time. The Lower Cambrian shelf edge occurs along the valley
ofFlat Lakes, and thatofthe Cambro-Ordovician occurs roughly
along the South Nahanni River. The Siluro-Devonian shelfedge
occurs along the upper Broken Skull River. In detail, however,
formatiolls grouped with the shelf facies may contain members
of offshelf affinity, indicating complexities in the advance and
retreat of the shelf margin.

Precambrian to Lower Cambrian

Backbone Ranges Formation (~B). The Backbone Ranges
Formation (Gabrielse et al., 1973) is the oldest exposed
platform unit in Nahanni map area. It consists of medium­
and thick-bedded dolostone, sandy dolostone, and minor
quartz sandstone that weather light grey, cream, and light
orange. Exposures are limited to lower valley walls of the
South Nahanni River where it deeply dissects South Nahanni
Anticline. There the formation is at least 400 m thick. The
Backbone Ranges Formation is abruptly and conformably
overlain by dark brown weathering siltstone, shale, and
sandstone of the Vampire Formation.

Environment, age, and correlation. The sandy dolostone and
quartz sandstone lithologies suggest deposition on a shallow
marine shelf. Trace fossils in the overlying Vampire
Formation suggest that the Precambrian-Cambrian boundary
may lie above but close to the top of the formation (Fritz
et aI., 1983).

The Backbone Ranges Formation and its equivalents
extend over much of western Mackenzie Mountains. They
are known from Glacier Lake (95L) and Wrigley Lake (95M)
(Gabrielse et al., 1973), Sekwi Mountain (IOSP) (B1usson,
1971, unit 12), Nadaleen River (106 C) and Bonnet Plume
Lake (l06B) (Blusson, 1974), and Upper Ramparts River
(106 G) (Aitken et al., 1982) map areas. Exposures in
Nahanni map area correlate with the middle carbonate
member of the Backbone Ranges Formation at the type
section 44 km to the east (Gabrielse et al., 1973; Fritz, 1982).
To the southwest in Selwyn Basin it may correlate with a thin
limestone member at the top of the Yusezyu Formation (Fritz
et al., 1983).

Vampire Formation (eeV). The Vampire Formation (Fritz,
1982) is a dark brown weathering clastic succession up to 830
m thick found between light grey weathering carbonates of
the underlying Backbone Ranges and overlying Sekwi
formations. Its best exposures are along South Nahanni
Anticline. It also cores the Sapper Anticline and is extensive
in the southeastern quarter of the map area. The Vampire
Formation is of fairly uniform composition. The following
summary is based on Fritz's (1982) description of the type
section located on South Nahanni Anticline immediately east
of the map area. His observations typify exposures
throughout the region.

The Vampire Formation consists of siItstone and very fine
to fine grained, quartz sandstone that weather dark brownish
grey. Beds are thin to thick, and planar laminae are visible in
some, especially the thinner ones. Cross-bedding is rare.
Load casts, ball and pillow structures, and penecontemp­
oraneous folds ate present at some levels. The siltstone is
generally interbedded with the quartz sandstone, but at
several levels within the formation, the sandstone forms
resistant medium- to thick-bedded members. Fresh quartz
sandstone surfaces are medium grey, greenish grey, or light
brownish grey. The base of the Vampire Formation is defined
at the top of the highest orange weathering dolomitic
sandstone bed in the predominantly dolomitic Backbone

23



Ranges Formation. The Vampire Formation is abruptly but
conformably overlain by maroon and orange weathering limy
nodular siltstone of the basal Sekwi Formation.

Environment, age, and correlation. The fine clastic facies of
the Vampire Formation represent deposition in an offshelf,
possibly slope (e.g. penecontemporaneous folds)
environment. Its trace fossils (Fritz et al., 1983) indicate an
earliest Early Cambrian age for at least the upper two thirds
of the formation. The lower part belongs to the Precambrian.

The Vampire Formation correlates with the upper
member of the Backbone Ranges Formation at its type section
to the east in Glacier Lake (9SL) map area (Fritz, 1982). The
latter consists of fine to very coarse, locally pebbly quartz
sandstone. In Sekwi Mountain (I OSP) map area topmost beds
of the upper Backbone Ranges Formation are replaced by a
tongue of fine clastics belonging to the Vampire Formation
(unit 13 of Blusson, 197 I). The tongue separates sandstone
of the upper Backbone Ranges Formation (uni t 12 of Blusson,
1971) from the overlying Sekwi Formation. In southwestern
Nahanni map area scant trace fossils suggest that the Vampire
Formation is equivalent to maroon to dark grey weathering
fine clastics of the Narchilla Formation (Fritz et al., 1983).

Sekwi Formation (as). The Sekwi Formation (Handfield,
1968; Gabrielse et al., 1973; Fritz, 1976, 1978, 1979a, 1979b,
1981) is a widespread, lithologically varied Lower Cambrian
succession of carbonate, quartzite, and shale. Its grey to
bright orange weathering colour distinguishes it from
underlying dark weathering shale of the Vampire Formation
and from overlying dark grey to black weathering limestone
of the Rockslide Formation. In Nahanni map area the Sekwi
Formation is exposed in South Nahanni Anticline, in Sapper
Anticline, and in O'Grady Anticline. At the first two
localities it comprises a lower carbonate member of
limestone and dolostone (300 m), and an upper sandy
carbonate member characterized by quartz sandstone but also
including shale and dolostone (300 m).

The lower part of the carbonate member on South
Nahanni Anticline (see sections 21, 23) is characterized by
orange to grey weathering, dark grey, fine crystalline
limestone in thin beds. Wavy bedding and nodules of dark
blue-grey, fine crystalline limestone several centimetres
across are common. The nodules are elliptical and can be
widely separated or are locally abundant enough to coalesce
along bedding (Fig. 14A). They commonly weather more
recessively and are darker than the more silty matrix.
Interstratified with the limestone are rare intervals of slump
conglomerate from a few metres to up to twenty metres thick
(Fig. 14B). The conglomerates are predominantly orange
weathering. They consistof rounded to angular, black to dark
blue-grey, fine crystalline limestone clasts set in a sandy, fine
crystalline limestone matrix. These fragments may be
isolated within the matrix or clast supported. Up to S percent
of them are oolitic limestone or medium to coarse grained
quartzarenite. CIast size is predominantly O. I m or less but
more tabular clasts may be up to 0.3 m long. The clasts have
their long axes at variable angles to regional bedding and
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Figure 14. The Sekwi Formation along the southwestern limb
of South Nahanni Anticline. A. Thin-bedded nodular bedded
limestone characteristic of the lower Sekwi Formation (photo
near section 21). GSC 204922-A. a. Limestone conglom­
erate, common in the lower Sekwi Formation, consisting of
light coloured fine crystalline limestone c1asts in a dark
coloured argillaceous to sandy limestone matrix (photo near
section 21). GSC 204922-8. C. Sharp contact, marked by
arrows, of lower carbonate and upper clastic members of the
Sekwi Formation. View is to the northeast from section 21 .
GSC 204922-C.



show no imbrication. The upper part of the carbonate
member comprises massive white weathering, grey, fine
crystalline dolostone. A fine lamination on weathered
surfaces in shades of grey and white can be discerned, with a
variable attitude on outcrop scale. Presumably this rock is a
dolomitized breccia containing clasts at various orientations;
the lamination is not continuously preserved so that original
clast outlines are not visible.

The sandy carbonate member of the Sekwi Formation in
South Nahanni Anticline is a succession of interstratified
quartzarenite, siltstone, mudstone, dolostone, and limestone
(Fig. 14C). For descriptive purposes it can be divided into
three main units. The lower unit (161.5 m in section 21)
comprises thick-bedded, planar laminated, or massive,
mature, quartzarenite with minor interbedded shale and
siltstone. In its upper part the unit contains thin to thick
interbeds of orange weathering fine crystalline doloscone,
commonly with suspended sand grains. Small-scale scour,
ripple cross-lamination, and oscillation ripple marks are
locally developed. The middle unit (108 m in section 21)
consists of interbedded purple mudstone, and yellow, fine
crystalline limestone and dolostone in beds 0.5 to 1.0 m thick.
The purple mudstone is commonly finely laminated and has
floating quartz sand and local mudcracks. The upper unit (94
m in section 21) comprises brilliant orange weathering,
thick-bedded, grey to white, very fine crystalline dolostone.

On Sapper Anticline (section 22) the lower member of the
Sekwi Formation comprises orange-brown weathering
siltstone, and thin-bedded, wavy bedded, cream weathering
dolostone in subequal proportions. This is overlain by
thick-bedded, fine crystalline, grey dolostone. The upper
member comprises dolostone and orange weathering
siltstone. Mature quartz sandstone in thick beds occurs about
16 to 20 m above the base of the upper member. As in South
Nahanni Anticline the upper member contains purple,
maroon, and light brown silts tone and is capped by
brownish-grey to orange weathering siltstone and dolostone.
In Sapper Anticline the designation of upper and lower
members in measured section probably corresponds closely
with that as mapped in South Nahanni Anticline, the contact
between members placed below an influx of quartz sand. In
Sapper Anticline, however, mapping of the two members is
hindered by their similar orange weathering colour.

On O'Grady Anticline, the Sekwi Formation was only
briefly examined. There it consists of undivided orange
weathering dolostone, sandy dolostone, and quartz
sandstone.

The Sekwi Formation conformably overlies the Vampire
Formation along a gradational contact a few metres thick. The
formational boundary was selected at a change in lithology
from clastic to carbonate composition. The upper contact of
the Sekwi Formation with the Rockslide Formation is sharp
and apparently conformable, corresponding to a lithological
change from dolostone to limestone and to a marked change
in weathering colour from white to dark grey or black. On
southeastern South Nahanni Anticline the Sekwi Formation is
overlain conformably by dolostone ofthe Avalanche Formation,
a lateral equivalent of the Rockslide Formation. There is no

marked compositional difference across the contact and the
boundary is mapped at the base of red weathering beds that
are included within the Avalanche Formation.

Environment, age, and correlation. The presence of
thin-bedded limestone with interstratified slump(?)
conglomerate suggests that the lower part of the Sekwi
Formation was deposited below wave base in a relatively
deep water slope(?) environment. This part of the formation
represents a shoaling upward sequence above the underlying
Vampire Formation. Mudcracks and floating windblown(?)
quartz sand within the upper member suggest a shallow
subtidal to intertidal depositional setting. The age of the
Sekwi Formation is well known on the basis of a prolific and
diversified trilobite fauna. In Nahanni map area the upper
Lower Cambrian Fallotaspis, Bonnia-Olennelus, and
Nevadella zones are represented (Appendix 4).

The Sekwi Formation is a widespread Lower Cambrian
unit that outcrops over most of western Mackenzie Mountains
in Flat River (95E), Glacier Lake (95L), Wrigley Lake (95M)
(Gabrielse et aI., 1973), Sekwi Mountain (105P) (Blusson,
1971), Bonnet Plume Lake (l06B), Nadaleen River (l06C)
(Blusson, 1974), and Niddery Lake (1050) (Blusson, 1974;
Cecile, 1981) map areas. Fritz (1976, 1978) presents detailed
measured sections of the Sekwi Formation from most ofthese
places. In Nahanni map area the Sekwi Formation is
apparently replaced to the west in the offshelf facies of
Selwyn Basin by shale of the Gull Lake Formation. A thin
limestone conglomerate at the base of the Gull Lake is of
Early Cambrian age and lithologically like the conglomerates
within the lower Sekwi Formation.

Middle Cambrian

Rockslide Formation (eR). The Rockslide Formation
(Gabrielse et aI., 1973) comprises recessive, dark grey to
black weathering limestone which is well exposed along
South Nahanni Anticline (Fig. 15), Sapper Anticline, and east
of O'Grady Batholith. At the first locality it is easily
distinguished from overlying and underlying light coloured
carbonates of the Haywire (or Avalanche) and Sekwi
formations, respectively. In the latter areas it is underlain by
the Sekwi Formation but is overlain by the similar weathering
Rabbitkettle Formation.

Along South Nahanni Anticline the Rockslide Form­
ation varies up to 450 m in thickness and comprises dark
grey weathering, commonly planar laminated limestone in
thin to medium beds (Fig. 15). Medium grey to
brownish-grey weathering nodular siltstone, oolitic
limestone, and silty limestone are abundant lithologies at
some places. Penecontemporaneous breccias and slump
folds also occur locally. The contact with underlying
dolostone of the Sekwi Formation is sharp, but
conformable. The upper contact with Avalanche
Formation thick-bedded dolostone is gradational through
several to a few tens of metres and is expressed by an
increase in bed thickness and proportion of dolostone. The
contact is defined at the lowest dolostone bed.
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Along Sapper Anticline the Rockslide Formation consists
of about 430 m of tan weathering, dark grey, fine crystalline,
thin-bedded, platy limestone. Orange-brown weathering
beds, limy siltstone with limestone nodules, thin wavy beds,
and penecontemporaneous slump structures are present. The
base of the Rockslide Formation is defined at an abrupt
change from medium grey weathering limestone to orange
weathering siltstone and dolostone of the underlying Sekwi
Formation. The upper contact is defined at the base of very
fine to fine grained quartz sand marking the bottom of the
Rabbitkettle Formation.
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East of O'Grady Batholith the Rockslide Formation is
similar to that in Sapper Anticline. The contact with the
underlying Sekwi Formation occurs at an abrupt change from
orange weathering dolostone upward to dark weathering
limestone. The upper boundary of the Rockslide Formation
was not examined, and the presence of the quartz sand which
marks the overlying basal Rabbitkettle Formation on Sapper
Anticline was not confirmed. East of O'Grady Batholith the
mapped location of the RockslidelRabbitkettle contact is
inferred by assuming the same thickness for the Rockslide
Formation as occurs in Sapper Anticline.

Avalanche Formation (eA). The Avalanche Formation
(Gabrielse et aI., 1973) consists of grey to white weathering
dolostone. It is exposed along South Nahanni Anticline
above dark weathering limestone of the Rockslide Formation,
and beneath basal redbeds of the Haywire Formation
(Fig. 15). At the southeastern end of the anticline it overlies
the Sekwi Formation.

Avalanche dolostone is medium to thick bedded, medium
to light grey weathering, fine to coarse crystalline, and
commonly vuggy. Locally there are beds that weather pink,
maroon, or tan, and locally the dolostone may contain a few
percent floating, medium to coarse, quartz sand. In the
middle of the formation is 20 to 30 m of oncolitic, dark grey
weathering, medium- to thick-bedded dolostone. The
oncolites are up to 2 cm in diameter and set in a medium to
coarse crystalline dolostone matrix. The basal contact of the
Avalanche Formation is gradational. Medium grey
weathering limestone of the Rockslide Formation in thin,
wavy, beds changes upward over a few metres to a few tens
of metres to medium- to thick-bedded Avalanche dolostone.
Nodular texture typical of the underlying limestone may
persist upward as ghost-like relicts in the dolostone. The
formational boundary is defined at the base of the lowermost
dolostone beds. At the southeastern end of South Nahanni

Figure 15. The Rockslide and Avalanche formations along
the southwestern limb of South Nahanni Anticline. A. Arrows
mark the scree-covered contact between the Sekwi Formation
(6s) dolostone and the dark coloured limestone of the
Rockslide Formation (6R). The white patches within the
Rockslide Formation are mounds of massive, fine crystalline
limestone. View to the southwest, from 3 km northwest of
section 40. GSC 204922-0. B. "a" marks the contact of the
Sekwi Formation (6s) with the Rockslide Formation (6R). The
approximate top of the Rockslide Formation, and contact with
the overlying Haywire Formation (6SH) is at "b". Northwest
view from near section 40 toward section 21. GSC 204922-E.
C. The base of the Rockslide Formation (eR), and contact with
underlying Sekwi Formation (es) is at "a". The upper contact
of the Rockslide Formation with the overlying Avalanche
Formation (eA) is at "b". The base of the Haywire Formation
(eSH) is at "c". Displacement across a steeply-dipping fault
"H' is shown by offset of the base of the Haywire Formation
(Le. "c" to "c'''). Note that the Avalanche and Rockslide
formations are lateral equivalents (compare photos B and C)
occupying the same stratigraphic position between the Sekwi
and Haywire formations. View to the northwest from section
25 toward section 23. GSC 204922-F.



Haywire Formation (6SH)(new). The Haywire Fonnation
comprises medium- and thick-bedded light grey to white
weathering dolostone exposed mostly northeast of the South
Nahanni River. A basal tongue of the fonnation (sandy
carbonate member) extends southwest to Lened Syncline and
to the southeast of the Shelf Lake pluton. South of Haywire
Lake, the formation contains interstratified basalt flows and
tuffs (volcanic member). The Haywire Fonnation has
complex stratigraphic relations with overlying and
underlying units (Fig. 17). On South Nahanni Anticline, it
consists of monotonous shelf dolostone of Cambro­
Ordovician to Early Silurian age. To the northeast of
Margaret Syncline, partly correlative fonnations can be
mapped (see Fig. 17). In these regions the Haywire
Fonnation spans less time and in most places, is thinner.

Type section - Section 40 - 62°26.8'N; 128°23.9'W. The type
section, 639 m thick, is located on the southwestern limb of
South Nahanni Anticline about 14 km northwest of Haywire

Cambro-Ordovician to Silurian

slump structures. It contains abundant trilobite fossils which
collectively represent all Middle Cambrian trilobite zones
(Appendix 4). The Avalanche Fonnation is a lateral
equivalent of the Rockslide Fonnation, gradually replacing it
toward the southeastern end of South Nahanni Anticline (Fig.
16). Its oncolites, floating quartz sand, and dolomite
composition suggest a shallow subtidal or peritidal
environment. The Avalanche Fonnation is not well dated,
but faunas collected indicate a Middle Cambrian age
(Appendix 4). Its diachronous basal contact with the Rockslide
Fonnation indicates it locally may span all or only a small part
of the time represented by that formation (see Fig. 16).

In Mackenzie Mountains the Rockslide Fonnation occurs
extensively in northwestern Flat River (95E) and Glacier
Lake (95L) map areas (Gabrielse et al., 1973). In these areas
it represents an incursion of offshelf facies far onto
Mackenzie Platform (Fig. 16). In these areas also, not all
trilobite zones are present in all sections, suggesting
depositional breaks within and at the base of the fonnation
(Gabrielse et al., 1973, p. 32,38). In Bonnet Plume (l06B)
map area shale and calcareous shale of Middle Cambrian age,
locally containing thick quartz sandstone flysch, is assigned
to the Hess River Fonnation by Cecile (1982). In Sekwi
Mountain (105P) map area unit 15 of Blusson (1971) is
lithologically similar and equivalent to the Rockslide
Fonnation. The Avalanche Fonnation has limited exposure
in Glacier Lake map area where it rests unconfonnably above
Precambrian to earliest Cambrian quartz sandstone of the
Backbone Ranges Formation. Over much of Mackenzie and
Selwyn mountains (including southwestern Nahanni map
area), Middle Cambrian strata have been entirely removed by
pre-Upper Cambrian erosion. Regional distribution of
Avalanche (dolostone) and Rockslide (limestone) fonnations
(Fig. 16) delineate the position of the Middle Cambrian
Mackenzie Platfonn edge. The platform edge trends
northeast, at right angles to earlier and later dominantly
northwest trends (Fig. 7; see section on Tectonics).
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Environment, age, and correlation of the Rockslide and
Avalanche fonnations. Cornpared to dolostones of the
overlying and underlying fonnations (Avalanche and Sekwi
formations) the Rockslide Fonnation was deposited in
relatively deep water; perhaps on a slope as indicated by local

Figure 16. Regional distribution of Avalanche (dolostone)
(unpatterned) and Rockslide (limestone) black formations
delineate the approximate position of the Middle Cambrian
shelf edge. The Avalanche Formation replaces the Rockslide
Formation laterally to the southeast along the southwest limb
of South Nahanni Anticline (horizontal rule) as shown
diagrammatically in longitudinal section AB. The position of
the Middle Cambrian shelf edge is at a high angle to earlier
and later facies changes which trend dominantly northwest.

Anticline, the Avalanche Fonnation rests on the Sekwi
Fonnation. There, red weathering beds are present and
included within the Avalanche Fonnation. The base of the
redbeds serves to delineate an otherwise inconspicuous
fonnational contact. The upper contact of the Avalanche
Fonnation is placed at the base of the first appearance upward
of red weathering dolostone or grey, pink, or buff weathering
quartz sandstone that mark the basal redbed sequence of the
Haywire Fonnation.

27



ROCKSLlDE

RABBITKETTLE

BROKEN SKULL
RABBITKETTLE

sandy carbonate mbr

VAMPIRE

.:.:1..:::::::::::::::::::.:::::::-:::::::::::::::::::::::::::::::::::::::::::::::::::-:.:.: .....

ROAD RIVER GROUP

SOUTH BROKEN
NAHANNI MARGARET SE O'GRADY SKULL

RIVER SYNCLlNE ANTICLINE RIVER

SW ~ ~ ~ ~ NE

'1.

PORTRAIT LK GRIZZLY BEAR '-.....:

SAPPER

Figure 17. Stratigraphic relationships of the Haywire Formation (patterned). The Haywire Formation
is a monotonous dolostone succession equivalent to the Rabbitkettle, Broken Skull, Sunblood, and
Whittaker formations of Mackenzie Mountains. The regional sub-Whittaker unconformity may be
present, but cannot be recognized within the Haywire, and may account for significant thickness
changes in the formation.

Figure 18. Northwesterly view of the Haywire Formation (aSH), southwestern limb of South Nahanni
Anticline, about 8 km northwest of the type section. The base of the Haywire Formation is approximated at
"a" and marked by a dotted line. Dark weathering beds of the basal sandy carbonate member are difficult
to distinguish at a distance from the upper Rockslide Formation (eR). Contact of the recessive Sapper
Formation (SOs) with the Haywire Formation is at "b". The base of a thin slightly resistant rib of carbonate
at "c" marks the contact of the Sapper Formation with limestone of the overlying Grizzly Bear Formation.
GSC 204922-G.
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Lake after which the fonnation is named. As the top of the
section is faulted, a separate reference section is designated
(see below) for the upper fonnational boundary. Although
exposed along a ridge crest, the lower part of the type section
is obscured by blocky felsenmeer and rubble. The base of the
fonnation is defined in felsenmeer at the base of light yellow
to cream weathering, sandy dolostone. The underlying
Avalanche Fonnation is of similar lithology but lacks sand.
An unconfonnity at the basal contact is assumed from
regional evidence for an important, locally angular,
unconfonnity at this level (Gabrielse et aI., 1973). The type
section contains a basal sandy carbonate member about 86 m
thick that consists of yellow or red-to-orange weathering,
light grey, sandy dolostone and coarse grained quartz
sandstone. Planar lamination and large scale cross­
lamination are common. Abundant in the middle, and
forming the upper fourth of the member is blue-grey
weathering, blue-grey, fine crystalline limestone in beds up
to 2 m thick. The top of the sandy carbonate member is
marked by the upper limit of orange weathering strata. The
remainder of the Haywire Fonnation at the type locality
comprises 553 m of monotonous, thick-bedded, fine to
medium crystalline dolostone. Weathering colours range
from grey to white, and locally black or yellow. Fresh
surfaces are grey to dark grey. Beds in the lower 60 m of this
interval are locally sandy. The topmost beds of the Haywire
Fonnation are faulted against the Grizzly Bear Fonnation, but
relations along strike indicate as little as 50 m of Haywire
strata may have been thus removed.

Reference section for top of fonnation. A reference section
for the top contact of the fonnation is designated 14 km
northwest of the type section (section 41). There, the
uppennost 12 m of the Haywire Fonnation consists of grey
weathering, grey to black, fine crystalline dolostone in thick
beds. This is abruptly and confonnably overlain by scree of
light grey to blue-grey weathering, black limestone of the
Sapper Fonnation that is locally burrowed and variably
argillaceous.

Figure 19. Interbedded basaltic volcanics (dark) and dolo­
stone (light) of the Haywire Formation, on the northwestern
side of Bologna Creek near South Nahanni River. View is to
the northwest. GSC 204922-H.

Other areas. Elsewhere along the southwestern limb of South
Nahanni Anticline the succession is similar to that of the type
section. The basal sandy carbonate member was examined
12 km southeast of the type section. There it consists of
maroon shale, quartz sandstone, and dolostone (section 25),
the shale being locally mudcracked, and showing rare
raindrop imprints. The basal contact with underlying
thick-bedded, massive dolostone of the Avalanche Fonnation
is sharp and presumably unconfonnable. Along much of
the southwestern limb of the anticline the upper Haywire
Fonnation contains widely separated thick beds of black
weathering, black dolostone which impart a striped
appearance (Fig. 18). Southwest of Honeymoon Lake the
Haywire Fonnation consists of massive, light to dark grey
dolostone (massive dolostone member), which contrasts
markedly to its well-bedded character elsewhere. The
massive member also occurs 8.7 km south of Margaret Lake
but has not been separately mapped there.

Southwest of South Nahanni River the sandy carbonate
member of the Haywire Fonnation fonns a tongue(?) that
extends to Lened Syncline. There it consists of white to grey
weathering, commonly sandy, and locally red weathering
dolostone and limestone that rest unconfonnably on the
Vampire Fonnation. Lower and Middle Cambrian strata
(Sekwi and Rockslide formations) were removed by
sub-Haywire erosion. Whether the sandy carbonate member
in this area is continuous with that on South Nahanni
Anticline is uncertain; relationships are obscured by cover of
younger strata.

Southeast of Shelf Lake the sandy carbonate member of
the Haywire Fonnation comprises about 50 m of maroon
weathering, fine to medium grained quartz sandstone,
dolomitic sandstone, and orange weathering, grey dolostone.
This in turn is overlain by at least 120 m of grey, fine to
medium crystalline dolostone, with minor coarse grained
quartz sandstone, sandy dolostone, and minor flat pebble
conglomerate. About 15 m above the base of this upper
succession, is a thick bed of grey crinoidal limestone; the
crinoids indicate an age younger than Cambrian (Eaton,
1960, p. 626).

South of Haywire Lake (section 39), the fonnation
contains a volcanic member comprising up to 300 m of basalt
flows and tuff which weather rusty greenish grey to orange
(Fig. 19). The flow rocks are dark greenish grey on fresh
surface, highly chloritized, and commonly amygda!oidal.
The carbonate- and chlorite-filled amygdules vary from 2 to
6 mm in diameter and compose 10 to 15 percent of the rock.
The tuffs are dark grey to dark greenish grey, fine grained
(maximum fragment diameter 2 cm), and commonly altered
to chlorite phyllite. The rusty weathering colour is caused by
abundant disseminated pyrite. The vOlcanics are intercalated
with several units, up to 30 m thick, of fine crystalline,
thick-bedded dolostone. The carbonate weathers light grey
to orange and on fresh surfaces is light grey. The maximum
thickness of a basalt interval is about 44 m, and the thickest
unit of tuff about 115 m. Individual eruptive units within the
lava or tuff could not be distinguished.
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Northeast of Margaret Syncline as far as the eastern and
northern margins of the map area, the lower and middle parts
of the Haywire Formation are replaced by the Broken SkuII
and Rabbitkettle formations (Fig. 17). The Haywire
Formation in this region is generally composed of
thick-bedded light grey weathering dolostone. It is overlain
sharply and conformably by darker coloured recessive
limestone of the Sapper Formation. Thin-bedded dark
limestone of the Broken Skull Formation rests sharply and
conformably beneath it. The thickness of the Haywire
Formation in this region varies remarkably, and at different
localities several informal members are recognized
(described below). Section 30 is designated a reference
section for the Haywire Formation in this area. There, the
Haywire Formation comprises 379 m of thick-bedded
dolostone. The lower 181 m is dark grey weathering, and dark
grey to black on fresh surface. Ellipsoidal chert nodules up to
6 cm in diameter form up to 10 percent of the rock. The upper
198 m comprises alternations from I to 4 m thick of grey,
black, and white weathering, fine to medium crystalline
dolostone. The basal conformable contact of the Haywire
Formation with the underlying Broken Skull Formation is
marked by an abrupt upward change from thin-bedded
limestone to thick-bedded dolostone. The conformable
upper contact of the formation is at a sharp change, delimited
in scree, from white weathering dolostone to tan weathering
limestone of the Sapper Formation.

At section 29, midway along the eastern boundary of the
map area, the Haywire Formation consists of 851 m of
medium- to thick-bedded dolostone. Grain size varies from
fine to medium crystalline, and on fresh and weathered
surfaces the rocks are light to dark grey. Two informal
members are recognized. A lower or resistant member, 455
m thick, is recognized by its cliff-forming character and
predominantly light grey weathering colour. An upper, or
banded member is predominantly dark grey weathering. In its
upper part the banded member contains thick beds of black
dolostone which impart a striped appearance like that of the
upper Haywire Formation along South Nahanni Anticline.

Along the northeastern limb of Margaret Syncline
(section 33) the Haywire Formation totals 884 m of
thick-bedded dolostone. Two members are recognized. A
lower or dark dolostone member comprises 585 m of fine to
medium crystalline dolostone. Fresh and weathered surfaces
are dark grey. The lower member is sharply overlain by 299 m
of light grey to white weathering dolostone of the white
dolostone member.

Along the southwestern limb of Sapper Anticline the
Haywire Formation reaches a minimum thickness of 45 m.
There it consists of grey weathering, grey to black, medium
to coarse crystalline dolostone. Dark chert nodules up to
several centimetres in diameter are abundant. On the
northeastern limb of the anticline the formation contains
about 140 m of grey, black, or white weathering, medium to
coarse crystalline dolostone in thick beds.

East of O'Grady Batholith strata assigned to the Haywire
Formation (section 44) comprise at least 239 m of thick­
bedded, locally cherty limestone and dolostone. In contrast
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to other places Haywire strata are predominantly limestone.
However, the thick bedding readily separates the Haywire
Formation from the thin-bedded limestone of the overlying
Sapper and underlying Broken Skull formations.

Environment, age, and correlation. The dolomite
composition, mudcracks, and scarcity of fossils in the
Haywire Formation suggest a shallow subtidal to intertidal
depositional setting. Parts of the basal sandy carbonate
member along South Nahanni Anticline represent deposition
on a sandy to muddy tidal flat, with mudcracks and raindrop
imprints indicating subaerial desiccation. The massive
dolostone member near South Nahanni River may
represent dolomitized reef(?) facies along the edge of the
carbonate shelf.

Conodonts and rare corals from the middle and upper parts
of the Haywire Formation in South Nahanni Anticline indicate
an age span of Early Ordovician to Early Silurian (Appendix 4).
A Late Cambrian (Franconian) age is assigned to unfossiliferous
basal beds there and to the southwest by correlation with similar
strata in Glacier Lake map area (Gabrielse et aI., 1973).
Northeast of the anticline, Early and Middle Ordovician strata
are represented by the Broken SkuII Formation. There, the
overlying Haywire Formation is confined to Late Ordovician
and Early Silurian age (Fig. 12) (Appendix 4).

The Haywire Formation correlates in the Mackenzie
Mountains with the Rabbitkettle, Broken Skull, and Sunblood
formations and perhaps part of the Whittaker Formation (see
Gabrielse et aI., 1973). It represents the outer shelfequivalent
of these formations where they lose their distinguishing
characteristics and mappability (see Fig. 17). Volcanics west
of Honeymoon Lake may correlate with prominent andesite
or basalt flows in the Middle Ordovician Sunblood Formation
in Glacier Lake (95L) map area to the east. To the southwest
the Haywire Formation correlates with the Rabbitkettle
Formation and Road River Group in the offshelf facies of
Selwyn Basin. The distribution of strata outside the map area
that can be assigned to the Haywire Formation (Fig. 20)
include parts of map units OSw and Os2 to Os5 of Gabrielse
et al. (1973) in Glacier Lake (95L) map area, the lower part
of map unit I 9b of Blusson (1971) in Sekwi Mountain (1 05P)
map area, and all or part of map units 7 and 8 of Blusson
(1968) in Frances Lake (105H) and Rat River (95E) map
areas. For the last region, Blusson considered unit 8 to be
Lower and/or Middle Cambrian. However, near Shelf Lake,
strata continuous with B1usson's (1968) unit 8 contain crinoid
ossicles and are therefore Ordovician or younger.

Along trend from Shelf Lake to the southeast is the
Brintnell Member, an unfossiliferous silty to sandy orange
weathering dolostone that Gabrielse et al. (1973) thought
Early Cambrian in age, and hence assigned to the Sekwi
Formation. This dolostone rests directly on the Vampire
Formation (phyllite unit of Gabrielse et al. (1973)), and
nodular limestone that is typically found at this stratigraphic
position in the Sekwi Formation is apparently absent. The
Brintnell Member, instead of being Early Cambrian in age,
may represent basal Cambro-Ordovician strata resting



unconfonnably on the Vampire Fonnation. Local volcanics
underlying the Brintnell Member likewise may not be of
Early Cambrian age as previously thought.

In Mackenzie Mountains there is an important regional
unconfonnity beneath the Whittaker Fonnation (Gabrielse et
al., 1973). It is uncertain whether this unconfonnity extends
into the Haywire Fonnation (Fig. 17). Extreme thickness
changes of the Haywire Fonnation northeast of South
Nahanni Anticline may reflect this erosional episode, but
evidence for this event is obscured by monotonous lithology
and dearth of fossils.

Rabbitkettle Formation (northeast of South Nahanni River)
(60R2). The Rabbitkettle Fonnation (Gabrielse et aI., 1973)
comprises thin-bedded tan weathering limestone. It is
underlain by the Rockslide Fonnation of similar weathering
colour and lithology, and overlain by white weathering
dolostone of the Broken Skull Fonnation. Best exposures are
along and north of Sapper Anticline.

The Rabbitkettle Fonnation near the southeastern end of
Sapper Anticline (section 28) comprises 438 m of orange-tan
weathering thin-bedded limestone. The limestone is very
fine crystalline and on fresh surfaces is blue-grey. Nodules
of grey weathering limestone are common, are as large as

several centimetres across, and weather preferentially to fonn
a "swiss-cheese" texture. Grey weathering, thin-bedded, silty
limestone is commonly interbedded with the orange
weathering limestone. This rock type is also very fine
crystalline and is blue-grey on fresh surfaces. It lacks
limestone nodules, and locally has an orange weathering
parting. The base of the Rabbitkettle Fonnation is defined at
the base of a 33 m thick unit of white weathering, grey, fine
grained quartz sandstone. Ripple cross-lamination and
herringbone cross-stratification are common in this basal
unit. Minor interbeds of orange weathering dolostone and
sandy dolostone occur within the sandstone. The unit
overlies quartz siltstone with limestone lenses that fonns the
top of the Rockslide Fonnation. The top 10 m of the
Rabbitkettle Fonnation comprises orange-tan weathering,
blue-grey, thin-bedded silty limestone characterized by red
colouration along bedding planes. The upper contact of the
fonnation is defined at a sharp change to grey-tan weathering
thick-bedded dolostone of the overlying Broken Skull
Fonnation.
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Figure 20. Distribution of the Haywire Formation in Nahanni
map area and correlative strata in adjacent map areas that
might also be assigned to the Haywire Formation. Acronyms
refer to map units of Gabrielse et aI., 1973.

Figure 21. Thin-bedded limestone typical of the Rabbitkettle
Formation northeast of South Nahanni River. Thin beds and
nodules of blue-grey weathering, fine crystalline limestone
occur within a matrix of thin-bedded, orange weathering silty
limestone matrix. GSC 204922-1.
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Along Sapper Anticline the Rabbitkettle Formation is
about 490+ m thick (section 22), and comprises thin-bedded,
locally nodular limestone like that described above. Limy
siltstone and shale compose thick intervals (tens of metres)
in the lower and mid-upper parts of the formation. The base
of the formation is defined at the base of a member of quartz
sandstone 37 m thick. The grey weathering quartz sandstone
occurs in medium and thick beds and is interbedded (25%)
with greenish-grey siltstone. The top of the formation is
defined by an abrupt change upward to white weathering
blocky dolostone of the overlying Broken Skull Formation.

North of Sapper Anticline and east of Broken Skull Fault,
the formation also consists of thin-bedded, locally nodular
limestone. However, the base of the formation was not
examined, and it is not known if the basal quartz sandstone
is present~ The mapped position of the lower contact is
inferred from the thickness of the formation in other places,
and from the presence of a slightly more reddish-tan
weathering interval that occurs elsewhere near the base. East
of O'Grady Batholith at about 62°55'N; 128°25'W,
Ludvigson (1982) described a section through the upper part
of the Rabbitkettle and lower Broken Skull formations (the
latter incorrectly assigned to the Road River Formation), for
which he gives a valuable, detailed conodont zonation and
environmental interpretation. Lithologies there, like
elsewhere, are thin bedded limestone and silty limestone (Fig.
21). The base of the formation was not examined in this area
and the Rockslide-Rabbitkettle contact was mapped only
approximately.

Environment, age, and correlation. The general scarcity of
traction-produced features, thin bedding, silty limestone
lithology, and position to the east of flanking, equivalent,
shallow water dolostone (Broken Skull Formation - see below)
indicate a below wave base, offshelf setting during
Rabbitkettle deposition. The ripple cross-laminated and
herringbone cross-stratified (intertidal?) basal quartz
sandstone near the southeastern end of Sapper Anticline
represents a period of shallowing before the relatively deeper
water deposition of most of the formation. The age of the
Rabbitkettle Formation is well constrained through conodont
and trilobite collections to range from Dresbachian (Late
Cambrian) through early Tremodocian (Early Ordovician)
(Appendix 4).

The Rabbitkettle Formation outcrops extensively in
western Rat River (95E) and southwestern Glacier Lake
(95L) map areas. As developed there it is largely equivalent
to the Broken Skull Formation (Gabrielse et aI., 1973). The
Rabbitkettle Formation in much ofnortheastern Nahanni map
area can be considered a basal tongue of the formation,
overlain by its lateral equivalent, the Broken Skull Formation
(see Fig. 17). Only in a small area east of Margaret Syncline
is the Rabbitkettle Formation completely replaced by the
Broken Skull Formation. The Rabbitkettle Formation is
mapped southwest of South Nahanni River (described later),
where it has a similar lithology, but is generally white or grey
rather than tan to brown weathering. A regional uncon­
formity is recognized beneath the Rabbitkettle Formation
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southwest of South Nahanni River and beneath the Haywire
Formation and the Broken Skull Formation over much of
Mackenzie Platform. However in northeastern Nahanni area,
a complete sequence of trilobite zones through the Middle
and Upper Cambrian indicates little if any erosion. The
Rabbitkettle Formation is equivalent to the widespread
Kechika Group of Cassiar (Gabrielse, 1963a) and Pelly
(Gordey, 1981b) mountains. Cecile (1982) included
Cambro-Ordovician silty limestone, limestone, and shale in
Bonnet Plume Lake (106B) map area in the Rabbitkettle
Formation.

Broken Skull Formation (eOBS). White to dark grey
weathering dolostone and limestone of the Broken Skull
Formation (Gabrielse et aI., 1973) are widely exposed
northeast of South Nahanni Anticline. The formation
overlies dark brown weathering limestone of the Rabbitkettle
Formation (and locally Rockslide Formation) and underlies
grey weathering dolostone of the Haywire Formation (Fig.
17). Two members are generally recognized. A lower or
dolostone member (340-490 m) comprises light grey to white
weathering, thick-bedded dolostone. The upper or limestone
member (118-583 m) consists of dark grey thin-bedded
limestone. A third unit, the sandy carbonate member (0-103
m) occurs at the base of the formation, but only north of the
southeastern end of Margaret Syncline.

On the southwestern limb of Sapper Anticline the lower
dolostone member consists of 338 m of grey, white, and tan
weathering, thick bedded dolostone. The rock is grey to black
on fresh surfaces, and fine to medium crystalline. A 20 m
thick interval from 278 to 306 m above the base of the
formation consists of angular to subrounded blocks of
laminated dolostone up to 2 m in diameter randomly oriented
within a white, coarse crystalline, dolomite matrix. Above

Figure 22. North-looking view of Broken Skull (769 m; eOBS)
and Haywire (eSH) formations, at section 29. Contact of the
Broken Skull Formation with the underlying Rockslide (eR)
Formation is at "a". The base of the Haywire Formation is at
"c". "b" marks the contact between the lower or dolostone
member, and the upper or limestone member of the Broken
Skull. GSC 204922-J.



section section
29 28.4.5 km.

thick-bedded sandy dolostone and interbedded dolomitic
quartz sandstone. The overlying dolostone member
comprises 487 m of medium- to thick-bedded dolostone. The
carbonate weathers grey, is sandy near the base, and is
commonly oncolitic. The sharply overlying limestone
member consists of 179 m of medium-bedded, very fine
crystalline, black limestone. Rouge colouration along
bedding planes is characteristic.

Near the southeastern end of Margaret Syncline, lime­
stone of the upper Broken Skull Fonnation is replaced by
dolostone. There the Broken Skull Fonnation cannot be
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Figure 24. An interpretation of stratigraphic relations
between the Broken Skull and Rabbitkettle formations
between Sapper Anticline and Margaret Syncline. The
sub-Franconian unconformity at section 29 is presumed from
regional correlation with Broken Skull strata in Glacier Lake
map area (Gabrielse et aI., 1973). Rabbitkettle-Rockslide
deposition at section 28 is probably continuous as shown by
fossil collections of Fritz (this memoir) for the same
stratigraphic sequence at section 22. Fossil locality 96
(Appendix 3) collected on a reconnaissance traverse was
found an uncertain distance above the quartz sandstone. The
Rabbitkettle Formation is partly equivalent to the Broken Skull
Formation as well as to the hiatus represented by the
sub-Broken Skull (sub-Franconian) unconformity.

North of O'Grady Anticline (section 38), the limestone
member attains a maximum thickness of 583 m. The lower
292 m consists of thin-bedded, fine crystalline, grey to pink
weathering, black limestone. The upper 291 m comprises
medium to thick bedded, light grey weathering, black, fine
crystalline limestone that is locally cherty. The contact with
the underlying thick-bedded dolostone member is sharp.

North of the southeastern end of Margaret Syncline the
Broken Skull Fonnation (section 29) can be subdivided into
three members (Fig. 22) totalling 769 m. The lowest 103 m
of the fonnation, the sandy carbonate member, consists of
white to orange weathering, fine to coarse crystalline,

Figure 23. Sharp conformable contact (marked by arrows)
between white weathering dolostone of the lower Broken Skull
Formation (eOes) and dark tan weathering limestone of the
Rabbitkettle Formation (GOR). View is to the west, midway
along the northeastern limb of Margaret Syncline. GSC
204922-K.

the breccia, the dolostone is thin to medium bedded. The
overlying limestone member consists of 127 m of blue-grey
weathering, black, very fine to fine crystalline, thin-bedded
limestone. This is overlain by 24 m of tan to dark grey
weathering, dark grey dolomitic siltstone. The contact with
overlying thick-bedded dolostone of the Haywire Fonnation
is not exposed.

On the northeastern limb of Sapper Anticline (section 30)
the dolostone member is 339 m thick and comprises
monotonous, black, grey, and white weathering, dolostone in
thin to thick beds. The sharply overlying limestone member
consists of 200 m of grey weathering thin-bedded limestone.
The limestone is fine crystalline. Scattered nodules and thin
beds of black chert are common.

East of Broken Skull Fault, at the southern end ofO'Grady
Anticline (section 34), the top ofthe lower dolostone member
consists of light grey to yellow weathering, very fine
crystalline dolostone in medium to thick beds. The overlying
limestone member is 118 m thick. Thin-bedded, very fine
crystalline limestone that weathers light grey, yellow-grey,
and pink is the prominent lithology. Chert nodules are
common.
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mapped separately and beds of Broken Skull age are included
in the monotonous dolostone sequence of the Haywire
Formation (Fig. 17).

Over most of the area the Broken Skull Formation rests
sharply and conformably on the Rabbitkettle Formation. Its
basal grey or white weathering dolostone contrasts sharply
with the dark tan weathering Rabbitkettle limestone (Fig. 23).
North of the southeastern end of Margaret Syncline the sandy
carbonate member of the Broken Skull Formation
unconformably(?) overlies the Rockslide Formation. The
contact there is defined at the boundary between thick-bedded
silty limestone beneath and thick-bedded sandy dolostone
above. Mapping of areas to the east suggests a sub­
Franconian unconformity at the base of the Broken Skull
Formation (Gabrielse et aI., 1973). If the unconformity is
present at the above locality, relations between the Broken
Skull and Rabbitkettle formations may be as depicted in
Figure 24. The Rabbitkettle Formation would be partly
equivalent to the Broken Skull Formation and partly
equivalent to unrepresented stratigraphic record beneath the
unconformity. The basal quartz sandstone of the Rabbitkettle
Formation would represent a shoaling related to the
unconformity. The contact of dolostone and limestone
members of the Broken Skull Formation appears everywhere
sharp and conformable. Thin- to thick-bedded limestone of

the upper limestone member is abruptly and conformably(?)
overlain by thick-bedded dolostone of the Haywire
Formation.

Environment, age, and correlation. The dolostone member
of the Broken Skull Formation was probably deposited in a
shallow subtidal or intertidal setting, as indicated by the
dolomite composition, oncolites, and locally, suspended
(wind-blown?) quartz sand. The upper limestone member
may represent deposition in a slightly(?) deeper water setting.
Fauna, largely conodonts, indicate a Tremadocian (Early
Ordovician) age for the lower dolostone member where it
rests on the Rabbitkettle Formation, and an Arenigian to
Llandeilian (late Early to late Middle Ordovician) age for the
upper limestone member (Appendix 4). Northeast of the
southeastern end of Margaret Syncline basal beds of the
Broken Skull Formation rest on the Middle Cambrian
Rockslide Formation and may be as old as Late Cambrian
(Fig. 24).

The Broken Skull Formation is a Late Cambrian-Early
Ordovician dolostone-limestone succession found widely
in Glacier Lake (95E) and Wrigley Lake (95L) map areas
(Gabrielse et aI., 1973, p. 51). Strata mapped as Broken
Skull in Nahanni map area encompass this interval, but
also range into the Middle Ordovician. This younger limit
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Figure 25. Stratigraphic relations between the Sapper (stippled) and adjacent formations. Near Broken
Skull River the Sapper Formation includes Grizzly Bear equivalent strata. The Grizzly Bear Formation
is not developed there as a separately mappable formation. On the southwestern limb of Margaret
Syncline pinchout of the Grizzly Bear Formation precludes differentiating the Sapper and Funeral
formations. Funeral equivalent strata in that area are therefore included within the Sapper Formation
(ruled pattern). The contact of the limestone and silty limestone members of the Sapper Formation is
diachronous as is the Sapper-Haywire formation boundary. Near South Nahanni River a coalescence
of several unconformities leads to the Prevost Formation resting nearly directly on the Haywire
Formation. An unconformity underlies the Portrait Lake Formation over most of northeastern Nahanni
map area. However, southwest of South Nahanni River and near Broken Skull River beds beneath the
unconformity are Iithologically like those above it. The continuation of the unconformity in these areas
is uncertain (also see Fig. 12).
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is the same age as dolostone and limestone of the Sunblood
Fonnation (Gabrielse et aI., 1973) in the aforementioned
areas. Thick black dolostone which distinguishes the basal
Sunblood Fonnation is not developed in the Nahanni area.

'The Broken Skull correlates with the similar Franklin
Mountain Fonnation in northern Mackenzie Mountains
(Norford and MacQueen, 1975; Aitken et aI., 1982). To the
west, in the offshelf facies in Selwyn Basin, it is largely
equivalent to the Rabbitkettle Fonnation. The sandy
carbonate member likely correlates with similar lithologies
at the base of the Haywire Fonnation and with a widespread
sandstone member at the base ofthe Broken Skull Fonnation
in Glacier Lake (95L) and Wrigley Lake (95M) map areas

A

c

(Gabrielse et aI., 1973). An important regional uncon­
fonnity, in places angular, occurs beneath Upper Cambrian
beds of the Broken Skull, Rabbitkettle, and Franklin
Mountain fonnations over large areas of Mackenzie and
Selwyn mountains.

Siluro-Devollian

Sapper Formation (SDS)(new). The Sapper Fonnation
comprises recessive, thin-bedded, dark grey to tan-orange
weathering limestone and silty limestone exposed northeast
of the South Nahanni River. In many areas two members are
recognized, a lower limestone member of grey weathering,
dark grey thin-bedded limestone and an upper silty limestone
member of tan to tan-orange weathering silty limestone. The
Sapper Formation is easily distinguished at a distance from
underlying light grey to white weathering dolostone of the
Haywire Formation and from grey weathering limestone of
the overlying Grizzly Bear Formation. On the southwestern
limb of Margaret Syncline the Grizzly Bear Formation is
absent. There the Sapper Formation cannot be differentiated
from the overlying Funeral Formation; Funeral age beds are
therefore mapped as the Sapper Fonnation (Fig. 25).

Type section - section 51 - 62°42'N;128°25.6'W. The type
section (362 m thick) is located on the southwestern limb of
Sapper Anticline northeast of central Nahanni pluton (Fig.
26A,B). The name "Sapper" is derived from the Sapper
Ranges, over which the formation outcrops extensively.
Although exposed along a ridge most of the section is
scree-covered. The base of the fonnation is defined at a sharp
conformable contact with underlying grey weathering cherty
dolostone of the Haywire Formation. The basal 107 m
(limestone member) consists of blue-grey to grey weathering,
black, very fine to fine crystalline limestone in locally wavy
beds from 0.1-0.5 m thick. Minor orange weathering fine
crystalline limestone contains oval blue-grey weathering
limestone nodules up to 0.1 m in diameter. From 69 to 71 m

Figure 26. Sapper and Grizzly Bear formations. A. The
Grizzly Bear Formation (OGs) and type section of the Sapper
Formation (50s) on the southwestern limb of Sapper Anticline
(sections 46,51). View is toward the southwest. Section 51
follows the crest of the rounded ridge on the left side of photo,
and then follows the ridge crest of Grizzly Bear carbonate to
the right side of the photo. The contact of the Grizzly Bear
Formation with the underlying Sapper Formation is at "a". The
contact between the Grizzly Bear and Funeral (OF) formations
is at "b". GSC 204922-L. B. Close-up view of photo "A".
Arrows mark unconformable base and top of the Grizzly Bear
Formation (OGs) with the Funeral (OF) and Sapper (50s)
formations. GSC 204922-M. C. The Sapper Formation on
the southwestern limb of O'Grady Anticline. Section 36 is
along the ridge crest. "a" marks the contact between the
Sapper Formation (50s) and the underlying dolostone of the
Haywire Formation (eSH). Points "b" mark the contact of the
lower limestone member (here about 94 m thick) with the
upper silty limestone member of the Sapper Formation. The
top of the Sapper Formation is to the left beyond the field of
view. GSC 204922-N.
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and 75 to 76 m are intervals of black graptolitic shale. The
contact with the overlying silty limestone member is defined
at a sharp change to black weathering, black, fine crystalline,
platy, argillaceous limestone. This upper member comprises
255.m of mostl~ buff-orange to tan weathering, grey-black,
lammated, argl1laceous to silty limestone in thin beds.
~cally the limestone weathers pink. The uppennost part of
thiS member is of similar lithology but is resistant and blocky
weathering. Resistant outcrop forms ribs on the cliff face
beneath the overlying Grizzly Bear Formation. The
unconformable upper contact is defined at the change upward
to thin bedded, light grey weathering, commonly crinoidal
limest~ne of the <?rizzly Bear Formation. The lowest Grizzly
Bear hthology IS a breccia with scattered black lime­
mudstone clasts.

Other areas. On the southwestern limb of O'Grady Anticline
(section 36) the formation is about 243 m thick (Fig. 26C).
The lower limestone member, 94 m thick, comprises grey to
blue-grey weathering, black, fine crystalline limestone in thin
beds. The upper member, about 149 m thick, consists of
orange to tan weathering, thin-bedded, grey, black, and tan
silty limestone. The lower contact with dolostone of the
Haywire Formation is abrupt. In this area, the Sapper
Formation is directly overlain by the Funeral Formation. The
Grizzly Bear Formation, which in other areas separates the
two, is presumably removed by sub-Funeral erosion. The
Sapper/Funeral contact is defined at a subtle change from
silty to shaly limestone. A subtle change in weathering
colour from orange to bright orange also occurs at the contact.
Southeast of the measured section a pod of light-grey
weathering limestone of the Grizzly Bear(?) Formation (not
examined) occurs at about this stratigraphic level.

Northeast of Broken Skull Fault (section 35) lower and
upper members cannot be mapped separately. There the
Sapper Formation consists of 714 m of dark grey, in places
buff and pink weathering, thin- to thick-bedded, fine
crystalline limestone. The limestone appears to be much less
silty and argillaceous than at the type section. The base of
the formation rests sharply above orange to grey, thin- to
medium-bedded chert of the Haywire Formation. The upper
contact ~s defined at a sharp change upward to buff to orange
weathenng, black, fine crystalline laminated limestone of the
Funeral Formation. The Grizzly Bear Formation, which
overlies the Sapper Formation at the type section, is not
developed here as a distinct mappable unit. Strata of Grizzly
B~ar .age ~re repres~nted partly(?) as dark weathering
cnnoldal hmestone mcluded within the upper Sapper
Formation. The crinoid ossicles with their twin axial canals,
are typical of those in the Grizzly Bear Formation.

Eas~ of O'Grady Batholith, both members of the Sapper
Formation are well developed. The lower limestone member,
tit least 295 m thick (section 44), consists of grey weathering,
black, very fine crystalline limestone in thin, even beds that
commonly have rouge colouration on bedding planes. Black
to grey-brown chert forms up to 15 percent of the rock as thin
beds, and nodules to 0.15 m in diameter. The sharply
overlying silty limestone member consists of 322 m of
r~cessive, generally buff to tan weathering, platy, silty
limestone. Distinctive pink weathering silty limestone is
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common. This is overlain, in turn, by more than 80 m of dark
grey weathering, thin- to medium-bedded, resistant fine
crystalline limestone (dark limestone member). The base of
this uppermost member is defined beneath a 3 m thick
bioclastic limestone bed containing abundant crinoid ossicles
with twin axial canals. The upper contact of the Sapper
Formation in this area is not exposed.

North of O'Grady Batholith the Sapper Formation
consists of more than 505 m (section 47) of light grey to
buff-orange weathering, grey, very fine crystalline limestone.
The strata are thin to medium bedded, and locally wavy
bedded. These beds are overlain abruptly and uncon­
formably(?) by light bluish-grey siliceous shale of the Portrait
Lake Formation.

On Margaret Syncline (sections 37,49,53) both members
of the Sapper Formation are recognized, although the lower
one is too thin to be mapped separately. The limestone
membe.r sharply and conformably overlies the Haywire
Formation, and ranges up to about 24 m thick (section 49). It
consists of grey weathering, dark grey, fine to medium
c.rystalline limestone in thin beds. The overlying silty
IIm~stone n:ember comprises buff to light grey weathering,
lammated slltstone, calcareous siltstone, and silty limestone.
The Grizzly Bear-Sapper contact was only observed at one
locality (section 37), where it is sharp and unconformable.
There it ~s defined by the first appearance upward of light grey
weathermg, grey crinoidal limestone containing crinoid
ossicles with twin axial canals. Along strike, where the
Grizzly Bear Formation is absent, the Sapper Formation and
the lithologically alike Funeral Formation could not be
mapped separately. There, Funeral age beds are included
within the Sapper Formation (Fig. 25).

Along South Nahanni Anticline thin, recessive intervals
of the. Sapper F~rmation are preserved between underlying
HayWire FormatiOn and overlying Grizzly Bear or Portrait
Lake formations. In this area the Sapper Formation reaches
a maximum thickness of about 159 m (section 41). The lower
limestone member (not separately mapped), up to 27 m thick,
consists of light grey to blue-grey weathering, black
limestone in thin beds. The overlying silty limestone member
co.mprises 132 m of black, brown, or tan, variably calcareous,
thm-bedded siltstone that weathers orange to mauve.

Environment, age, and correlation. The flat lamination, lack
of wave- or traction-produced structures, and position west
of a shallow carbonate shelf suggest a below wave base,
offshelf depositional environment for the Sapper Formation.
Abundant fossil collections including conodonts, graptolites,
and shelly fauna collectively range in age from Late
O.rd~vician (late Caradocian) to Middle Devonian (late
Elfehan). They demonstrate a large degree of diachronism
of members and of overlying and underlying formations
(Appendix 4). The base of the limestone member is locally
as old as late Caradoc (e.g. section 54) whereas elsewhere the
underlying Haywire Formation contains fossils that are of
Silurian age. The top of the limestone member contains
fossils as young as mid-Ludlovian (Late Silurian). However
along South Nahanni Anticline its youngest beds may be as



old as late Llandoverian (Early Silurian), and locally as old
as latest Ordovician (Appendix 4). On the southeastern limb
of Margaret Syncline, where the Grizzly Bear Formation is
not recognized, the Sapper Formation includes lithologically
similar beds of Funeral age and they may be as young as
Eifelian. East of Broken Skull Fault, the Sapper Formation
can be distinguished from the overlying Funeral
Formation, but in this area includes beds that are in part
Grizzly Bear equivalent, as young as Eifelian. ~n summary,
t:1e Sapper Formation is l' diachronous unit ircluding all of
the immediately offshelf silty limestone and siltstone facies
of Silurian and Devonian age. In some areas, distinctive
lithologies or weathering colour permit sebdivisiori into
different formations, but in other areas these differences are
not apparent, and strata of wide age range constitute a single
mappable unit (Fig. 25).

The Sapper Formation is largely equivalent to strata
mapped in Flat River (95E) and Glacier Lake (95:;") map areas
by Gabrielse et al. (1973) as Road River Formation, but may
also include parts oftheir map unit 34 and Funeral formations.
Judging from their descriptions, the general two-member
subdivision in these equivalent strata was not recognized. On
the west boundary of Glacier Lake (95L) map area, strata
assigned by Gabrielse et al. (1973) to the Road River
Formation also include strata recognized here as the Portrait
Lake Formation. The Sapper Formation is a useful and easily
delineated formation within Nahanni map area. Further work
will be required in adjacent areas before its full regional
extent is determined.

Grizzly Bear Formation (UGB). The Grizzly Bear Formation
(Gabrielse et al., 1973) is a resistant, light to dark grey
weathering, bioclastic limestone characterized by Clinoid
ossicles with twin axial canals. It forms an excellent marker
in northeastern Nahanni map area that allows the separation
of buff weathering siltstone ancl silty limestone of the
overlying Funeral and underlying Sapper formations.

On the southwestern limb ofSapper Anticline, the Grizzly
Bear Formation is up to 200 m thick (sections 46, 5 I; Fig. 26).
There it comprises mostly grey to blue-grey weathering, dark
grey crinoidal limestone in even beds 3 to 10 cm thick. The
top and bottom 5 to 10 m of the formation are marked by
limestone breccia with subrounded grey limestone clasts up
to 0.2 m in diameter and abundant coralline and crinoid fossil
debris. The top contact is defined at a sharp, possibly
unconformable change upward to orange weathering,
blue-grey shaly limestone of the Funeral Formation. The
base of the Grizzly Bear Formation comprises a
lime-mudchip breccia that overlies buff-orange weathering,
laminated silty limestone of the Sapper Formation. About 6.3
km to the northwest (section 60), the Grizzly Bear Formation
is only 60 m thick. There it comprises grey weathenng,
thick-bedded to massive bioclastic limestone. Fossil debris
includes corals, pelecypods, and brachiopods, but is
characterized by abundant crinoid ossicles with twin axial
canals. The upper contact with the overlying Funeral
Formation is abrupt and possibly unconformable, as is the
basal contact with the underlying Sapper Formation. On the

northern limb of the Sapper Anticline, Grizzly Bear
lithologies are as above. There the thickness of the formation
varies f;om a few metres to at least several tens of metres.

On the southeastern end ofO'Grady Anticline the Grizzly
Bear Formation is only locally preserved between the Sapper
and Funeral formations. At one locality the Funeral
Formation apparently directly overlies the Haywire
Formation. Isolated float of two-hole crinoidal limestone
typical of the Grizzly Bear Formation is found along the
contact. It is suspected that an unconformity at the base of
the Grizzly Bear Formation has removed the Sapper
Formation, and that an unconformity at the base of the
overlying Funeral Pormation has all but removed the Grizzly
Bear Formation.

Along Margaret Syncline the Grizzly Bear Formation is
exposed only at the southeastern end but is too thin to be
mapped separately. There (section 37) the formation is 40 m
thick and consists of the following: 2 m of light grey
weathering, grey crinoidal limestone; about 7 m of black
weathering, black crinoidal limestone; 6 m of thin-bedded
tan-grey weathering platy limestone and laminated
limestone; and 25 m of white weathering, black, fine
crystalline thin-bedded limestone. The crinoidallimestone is
characterized by crinoid ossicles with twin axial canals. The
contact with overlying orange weathering, grey, thin-bedded
limestone of the Funeral Formatior. is abrupt, and probably
unconformable. The contact with the underlying Sapper
Formation is also sharp and unconformable. Along most of
the poorly exposed northeastern limb of the syncline, the
Grizzly Bear Formation does not outcrop and the contact of
Sapper and Funeral formations is extrapolated. Along the
southwestern limb of the anticline the Grizzly Bear
Formation is not present and the Sapper and Funeral
formations cannot be separated. Those beds that would
normally be assigned to the Funeral Formation are included
in the Sapper Formation.

On the southwestern limb of South Nahanni Anticline the
Grizzly Bear Formation is up to 150 m thick. Lithologies
include grey-white weathering, dark grey, thin-bedded to
massive crinoidal limestone, and local thick stromatoporoid
and coralline limestone. The stromatoporoids and corals are
preserved in growth position. Along South Nahanni Anticline
the Grizzly Bear Formation is unconformity bounded. It rests
above a generally thin Sapper Formation, and locally on the
Haywire Formation. It is overlain by the Portrait Lake or
Prevost formations. The Funeral Formation typically found
above the Grizzly Bear Formation elsewhere, is absent.

The Grizzly Bear Formation occurs on the southwestern
side of South Nahanni River where it comprises crinoidal
limestone a few tens of metres thick. It is unconformably
bounded by Cambro-Ordovician limestone of the Rabbitkettle
Formation below and by siliceous shale of the Portrait ~ake
Formation above.

Environment, age, and correlation. The lithology, ubiquitous
fossils, and position west of correlative shallow water
dolostone suggest deposition in an open marine setting,
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perhaps along shoal(s) developed in the offshelf area
immediately to the west of the main carbonate platform. The
Grizzly Bear Formation in the Nahanni area is well dated by
conodonts, its age ranging from Zlichovian (gronhergi Zone
- late Early Devonian) to mid-Eifelian (australis Zone - early
Middle Devonian) (Appendix 4). At two localities (sections
37,51) where detailed faunal control is established across the
base of the formation, an unconformity is demonstrated by
missing conodont zones (dehiscens, and in section 37 the
gronhergi and inversus zones as well). The base of the
formation is also diachronous, ranging in age through these
same three conodont zones. Apparently, at some localities
Grizzly Bear lithologies were being deposited during a time
not represented at other places. An unconformity is
suspected beneath the sharply overlying Funeral Formation,
although this has not been proven through fossils (see Funeral
Formation). East of Broken Skull Fault the Grizzly Bear
Foanation is not developed as a mappable unit. Equivalent
crinoidallimestone (crinoid ossicles with twin axial canals)
is found within the upper Sapper Formation.

The Grizzly Bear Formation in its type area in Glacier
Lake (95L) map area (Gabrielse et al. (1973)), ranges from 0
to about 260 m thick. It comprises light grey weather­
ing,c1iff-forming massive limestone, commonly crinoidal,
and locally dolostone. It underlies the Funeral Formation,
and overlies undivided Devonian dolostone. The Grizzly
Bear Formation is also recognized in northeastern Niddery
Lake (1050) map area by Cecile (1981) as a cliff-forming,
white-grey limestone characterized by crinoid ossicles with
twin axial canals. In Sekwi Mountain (l05P) map area, unit
22d of Blusson (1971) has lithologies typical of the Grizzly
Bear Formation. Detailed faunal control of the Grizzly Bear
Formation in Nahanni map area (Fig. 27) allows correlation
with the upper part of the Sombre, Arnica, and most of the
Natla formations to the east. To the west, near the head of
Don Creek, rare crinoidallimestone in the basal Portrait Lake
Formation is correlative. Elsewhere in the far offshelf area
of Selwyn Basin, fossil control is poor. Correlative strata
comprise siliceous shale and chert of the Portrait Lake
Formation.

Figure 27. Correlation of Siluro-Devonian offshelf and shelf
strata indicated by detailed conodont zonation. Conodont
localities used as control for placement of zone boundaries
are indicated by black dots. Arrows indicate that a collection
could belong to a zone either younger (arrow pointing up) or
older (arrow pointing down) than that in which it has been
tentatively placed. Crosses refer to graptolite collections that
have been used to locate system boundaries. All fossil
collections, except those numbered (357,189), are from the
measured sections indicated. The probable stratigraphic
position of zones not represented by fossil collections is
interpolated; for example, zones 2 to 5 are not represented by
collections in column B. Grizzly Bear equivalents are
represented in the Sapper Formation in column B (where the
Grizzly Bear cannot be separately distinguished). In column
C, the Grizzly Bear is equivalent to parts of the Sombre,
Arnica, and Natla formations.

Funeral Formation (OF). The Funeral Formation (Douglas
and Norris, 1961; Gabrielse et aI., 1973) is an orange
weathering succession of thin-bedded limestone and shaly
imestone. The most complete and best exposed sections
occur east of Broken Skull Fault, along Sapper Anticline, and
east of O'Grady Batholith. The formation is overlain by grey
weathering limestone of the Nahanni Formation or by
gun-blue to white weathering siliceous shale of the Portrait
Lake Formation. Grey weathering crinoidallimestone of the
Grizzly Bear Formation underlies the Funeral Formation in
most places. Locally, the Grizzly Bear Formation is absent
and the Funeral Formation rests directly on the Sapper
Formation.

East of Broken Skull Fault the Funeral Formation is about
747 m thick (section 35). It consists of orange weathering,
dark grey to black, fine crystalline, silty to argillaceous
limestone in thin to thick beds. The contact with the
underlying Sapper Formation is conformable(?) and defined
at an abrupt upward change in weathering colour from dark
grey to buff-orange. Orange-grey weathering argillaceous
limestone forms the topmost beds of the Funeral Formation.
These contrast with conformably overlying grey weathering
limestone of the Nahanni Formation. Both the topmost
Funeral and basal Nahanni formations are medium to thick
bedded.

Along the southwestern limb ofSapper Anticline, Funeral
strata are much like those described above, but are more
argillaceous and less calcareous. The thickness of the
formation is estimated at 350 m. The Funeral Formation is
abruptly and unconformably overlain by gun-blue to white
weathering shale of the Portrait Lake Formation, and sharply
underlain, probably unconformably, by grey weathering
limestone of the Grizzly Bear Formation (Fig. 28).

Figure 28. Orange weathering limestone of the Funeral
Formation (OF) on the southwestern limb of Sapper Anticline,
near section 51. View is toward the northwest. The Funeral
Formation is unconformably underlain by grey weathering
limestone of the Grizzly Bear Formation (OGs) (contact at "an),
and unconformably overlain by gun-blue to white weathering,
siliceous siltstone and shale of the Portrait Lake Formation
(Op) (contact at "b"). GSC 204922-0.
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Northeast of Sapper Anticline and southwest of Broken
Skull Fault, the Funeral Formation overlies the Haywire
Formation. Float of Grizzly Bear crinoidallimestone occurs
along the scree-covered contact. The absence of the Sapper
and Grizzly Bear formations may result from a combination
of sub-Grizzly Bear and sub-Funeral erosion (see Grizzly
Bear Formation).

In Margaret Syncline the Funeral Formation consists of
orange weathering, grey, fine crystalline, thin-bedded
limestone. The basal contact is well delineated at the
southeastern end of the syncline (section 37) where Grizzly
Bear limestone, too thin to be separately mapped, underlies
it. On the northeastern limb of the syncline the contact is
extrapolated through a poorly exposed area.

Environment, age, and correlation. The lack of current- or
wave-produced sedimentary structures, scarcity of fossils,
and lateral stratigraphic relations suggest deposition below
wave base in an open marine offshelf setting. Relative to its
shelf equivalent to the northeast, the richly fossiliferous
Headless Formation, the Funeral Formation is poorly
fossiliferous, argillaceous, and silty. Fossil ages for the
Funeral Formation range widely through the Middle
Devonian, but data from the underlying Sapper and Grizzly
Bear formations, and overlying Nahanni Formation, bracket
its age as mid-Eifelian (c. costatus to australis conodont
zones) (Appendix 4). An unconformity at the base of the
Funeral Formation is strongly suspected because of the sharp
lithological change at the contact, and rapid thickness
changes and local absence of the underlying Grizzly Bear
Formation. Unfortunately, proof from detailed faunal control
is lacking.

The Funeral Formation correlates with the Funeral
Formation as mapped by Gabrielse et al. (\ 973) in Glacier
Lake (95L) map area, which in turn is largely equivalent to
the Headless Formation, a carbonate unit widespread in

Mackenzie Mountains. The Funeral Formation may also
contain beds time equivalent to the Landry Formation, a shelf
limestone underlying the Headless Formation (see sections
on Headless and Landry formations). In Sekwi Mountain
(105P) map area, Funeral-like strata are included by Blusson
(1971) in the Headless Formation. In the far offshelf facies
of Selwyn Basin to the southwest, strata of Funeral age, if
present, comprise siliceous shale and chert within the Portrait
Lake Formation.

Natla Formation (DNA). The Natla Formation (Gabrielse et
aI., 1973) is a recessive succession of black, sooty weathering
limestone exposed on Black Wolf Syncline. It overlies more
resistant Arnica dolostone and is overlain by resistant, grey
to grey-brown weathering limestone of the Landry
Formation, or thin-bedded brown weathering limestone of the
Headless Formation.

On the northeastern limb of the syncline the Natla
Formation is 464 m thick (section 56) (Fig. 29) and consists
mostly of argillaceous, thin-bedded microcrystalline
limestone and minor, poorly fissile calcareous shale.
Interbedded dark grey chert makes up to 2 percent of the basal
80 m. Tentaculitids, rugose and tabulate corals, brachiopods,
trilobites, and echinoderm debris are common. Crinoid
ossicles with twin axial canals are characteristic of the
echinoderm debris. The basal 10 m of the formation consists
of platy, argillaceous dolostone, dolomitic shale, and bedded
chert, which rest conformably above resistant thickly bedded
Arnica dolostone. The contact with the Landry Formation is
conformable and defined at the base of overlying light grey
weathering resistant limestone. Toward the southeast the
Landry Formation pinches out (see Landry Formation) and
the Natla Formation is overlain directly by the Headless
Formation. The upper contact of the Natla Formation is then
placed at the upward change to slightly more resistant
nonsooty, orange-brown weathering limestone.

Figure 29. The Natla and adjacent formations on the northeastern limb of Black Wolf Syncline. View
is to the south toward section 36. "a" marks the top of the middle dark weathering dolostone member
of the Sombre Formation (Os). "b" marks the top of the Sombre Formation atop the highest white
weathering dolostone bed. "c" marks the top of the Arnica Formation (OA). "d" indicates the top of
the Natla Formation (ONA) and base of the resistant Landry Formation (Ol). Unlabelled arrow points
to ridge in background underlain by Headless Formation (OH). GSC 204922-P.
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On the southwestern limb of Black WolfSyncline (section
55) the Natla Formation consists of 327 m of dark grey
weathering, platy, very fine crystalline limestone in thin beds.
The rock is commonly bioclastic and crinoid ossicles with
twin axial canals are characteristic. The Natla Formation
sharply and conformably overlies mixed dolostone and
limestone of the Sombre Formation and is overlain by
medium-bedded, dark grey, fine crystalline limestone
assigned to the Landry Formation.

Environment, age, and correlation. The abundant fossils in
the Natla Formation attest to deposition in open marine
waters. Depositional slump structures (section 56) may
indicate a slope environment. On the basis of contained and
bracketing conodont faunas the formation ranges in age from
the late Emsian to early Eifelian (serotinus to C. costatus
conodont zones) (Appendix 4).

The Natla Formation is mapped by Gabrielse et al. (1973)
in southwestern Glacier Lake (95L) map area. There, as in
Nahanni map area, it represents the offshelf correlative of
shallow water restricted marine dolostone of the Arnica and
Sombre formations. To the southwest in Nahanni map area
it correlates in part to the Grizzly Bear Formation, and to the
Sapper Formation (Fig. 27).

Southwestern belt - offshelf fades of Selwyn Basin

Strata southwest of South Nahanni River consist predom­
inantly of sandstone, shale, chert, and limestone deposited
southwest ofMackenzie Platform within relatively deeper water
of Selwyn Basin. Tile oldest strata form the Hyland Group
which includes two formations. A lower thick coarse clastic
turbidite succession capped by a thin limestone member makes
up the Yusezyu Formation. This is overlain by maroon to dark
grey shale of the Narchilla Formation. The overlying Lower to
Middle(?) Cambrian Gull Lake Formation consists of rusty to
buff weathering slate, and minor quartz sandstone. An
archaeocyathid-bearing limestone conglomerate occurs locally
at its base. Cambro- Ordovician limestone of the Rabbitkettle
Formation rests unconformably above both the Gull Lake and
Narchilla formations. The Rabbitkettle Formation, in turn, rests
beneath the Road River Group. Ordovician and Silurian black
graptolitic shale and chert of the Duo Lake Formation forms the
lower part of this group. Its upper part consists ofUpper Silurian
dolomitic mudstone of the Steel Formation. Lying above the
Steel Formation is the Portrait Lake Formation of the Earn
Group, the basal strata of which consist of Lower to Middle
Devonian black shale and chert. The upper part of the formation
contains clastics of the turbidite basin assemblage, so that this
formation is described under that heading (see Assemblage IT).

Precambrian to Lower Cambrian

Hyland Group, (new)

The name Hyland Group is proposed for gritty, quartzose
clastic rocks (Yusezyu Formation) and overlying maroon to
dark grey shales (Narchilla Formation). The name "Hyland"
is derived from the Hyland River which has its headwaters in

southern Nahanni map area. The term Hyland Group is
intended to replace the informal name "Grit Unit", which has
been applied in many places in the Yukon to undivided late
Precambrian rocks characterized by gritty quartzose c1astics,
commonly with maroon shale in their upper part (Gabrielse,
1967; Green, 1972; Gabrielse et aI., 1973). The base of the
group is not exposed, and as defined here, the top is overlain
sharply and conformably by shale of the Lower Cambrian
Gull Lake Formation.

Yusezyu Formation (~y) (new). The Yusezyu Formation,
constituting the oldest strata known within the Selwyn Basin
region, is a thick succession of grey-brown weathering, gritty
quartz sandstone and evenly interbedded shale. It is well
exposed in the southern part of the map area. The proportion
of coarse to fine clastics varies from place to place, but at least
50 percent of any given section may be fine to coarse grained
sandstone. Quartz is the predominant constituent, and many
of the coarse grains are opalescent blue. Limestone is a minor
lithology, forming a thin discontinuous member at the top of
the formation. The Yusezyu Formation is overlain sharply
and conformably by maroon or dark grey shale of the
Narchilla Formation.

Type section - section 2 - 62°7.9'N;129°1l.3'W.
Unfortunately, there is no locality that displays both the upper
contact of the formation and a significant thickness of
Yusezyu strata. Therefore, a type section that portrays the
thickest, best exposed section of representative lithologies
and a separate reference section for the top contact of the
formation are described separately. In stratigraphic position
the top of the type section is estimated to lie 1500 m below
the top of the formation. The base of the type section is
estimated to lie about 500 m above the oldest exposed
Yusezyu strata in the map area.

The type section is located 25 km east-southeast of Mount
Pike, and about 13 km north of the west-flowing headwaters
of the Yusezyu (pronounced yoo'says'yoo) River, after
which the formation is named. The basal 273 m consist of
white weathering, grey, locally gritty massive quartz
sandstone. Sandstone beds are commonly graded, and rarely
their upper parts are parallel laminated. Beds range from 0.5
to 1.5 m thick and are stacked without intervening slate to
form "sandstone-only" members up to 30 m thick. Intervals
of pale green slate up to 5 m thick separate adjacent coarse
clastic units. Grey weathering, black, fine crystalline, thin(?)
- bedded limestone occurs from 273 to 330 m. In its middle
part are 14 m of grey, very coarse grained, locally gritty quartz
sandstone. Orange weathering laminated blue-grey slate
composes the overlying interval from 330 to 361 m. The
coarsest c1astics in the section occur at 361 to 600 m. In this
interval three coarse members from 37 to over 100 m thick
are recognized. Two members of brown-green to rusty
blue-grey weathering slate less than 30 m thick separate the
three coarse members. The coarse clastics are composed of
grey-white weathering, grey, coarse to very coarse grained
quartz sandstone and minor quartz-pebble conglomerate;
outsize shale clasts are common. The rocks are typically
massive, but locally show a 2 to 3 m thick bedding-parallel
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parting. At least 7 ill of erosional relief is demonstrated
below the middle coarse member. The upper part of the
section from 660 to 1140 m comprises light green to rusty
blue-grey weathering, pale greeil to blue-green slate.
Scattered beds and thick-bedded members up to 30 m thick
of fine to coarse grained, locally gritty quartz sandstone occur
within the slate. Orange weathering, blue-black argillaceous
to silty limestone forms tile interval from 1038 to 1089 m.
The highes: beds in the section, from 1089 to 1140 m, are
medium- to thick-bedded quartz sandstone with rare
interbeds of pale green slate.

Reference section for top of formation. The upper contact of
the Yusezyu Formation is well exposed 6 km north-northwest
of Mount Pike (section 6 - 62°15,S'N; I 29°40.2'W), about 29
km northwest of the type section. Upward from the base of
measurement the Yusezyu Formation consists of 8 m of
grey-green laminated shale, 27 m of grey weathering, grey,
medium grained sandstone with a I to 2 m thick parting, 60
m of pale to dark green weathering shale and siltstone, with
minor sandstone, and 12 m of blue-grey to white weathering,
dark grey to black, very fine crystalline limestone in beds 1.0
to 1.5 m thick. The limestone is designated the limestone
member of the Yusezyu Formation. The basal contact of the
limestone member against the siltstone is sharp. The upper
contact with the overlying Narchilla Formation is defined at
the top of the highest limestone bed. In a 2 m interval beneath
the top of this bed, limestone and shale interfinger in beds

Figure 30. Sedimentary features of the Yusezyu Formation.
A. Contact of resistant Yusezyu (I~Y) (below) and recessive
Narchilla (~eN) (above) formations marked by arrows. The
white weathering discontinuous band below the arrows is the
limestone member of the Yusezyu Formation. The view looks
to the west toward a ridge 6 km east-southeast of Gull Lake.
GSC 204922-0. B. Coarse sandstone. This commonly
occurs in thick units of thick even beds, without interbedded
shale. Bedding surfaces are planar. Packsack for scale near
right edge of photo. GSC 204922-R. C. Fine sandstone. This
commonly occurs in thin, even, laterally continuous beds
interbedded with slate. Beds on left of photo are thicker and
coarser grained. GSC 204922-S. D. Large, randomly
oriented shale rip-up c1asts within massive, very coarse
grained sandstone. GSC 204922-T. E. Grain size variation
within part of a thick unit of gritty sandstone. Exceptional
exposure shows it to be amalgamated, i.e. formed of several
beds, each on the order of 1 m thick. Channel scour, and fill
by very coarse sandstone which grades upward to medium
sandstone is seen left of top of Jacob's staff (1.5 m long). GSC
204922-U. F. Exhumed bedding plane showing
well-developed ripple marks. Knife for scale near centre of
photo. GSC 204922-V. G. Photomicrograph (plane light) of
Yusezyu sandstone. Rock is composed of monocrystalline
and polycrystalline quartz, minor feldspar (f), and traces of
detrital muscovite (none in this view) and tourmaline (t) in a
matrix of fine grained quartz and opaques. Derivation was
ultimately from a plutonic-metamurphic terrane. However, the
generally low amounts of feldspc:r, lack of mafic minerals, and
excellent rounding of some quartz suggest second cycle
derivation and that the immediate source rock was
sedimentary. See also Figure H GSC 1993-002T H. Crossed
nichols view of G. GSC 1993-0020

about 0.3 m thick. In this zone the limestone is white
weathering, and light to dark grey on fresh surface. The
interbedded shale is pale green on weathered and fresh
surfaces. The highest limestone bed is overlain by maroon
weathering shale (Narchilla Formation). The maroon shale
is punctuated by pale green shale interbeds I to 3 cm thick,
spaced every 5 to 10 cm.

Other areas - summary of sedimentary features. Several other
sections within the Yusezyu Formation were measured
(sections I to 7) and all are essentially similar. The Yusezyu
Formation is a thick sequence (3000 m) dominated by coarse
grained clastic rocks with lesser interbedded shale and minor
limestone (Fig. 30). Beds are even and continuous, and
sandstone-shale bedding contacts are sharp and planar. Sole
markings, including grooves and load casts, are rare. Many
beds show normal size grading. Outsized shale clasts, some
to a few tens of centimetres in diameter, are common and
usually occur along discreet horizons near the bases of beds.
Most coarse sandstone beds are massive or graded. Rarely
the tops of beds are planar laminated, and locally ripple
cross-laminated. Large scale cross-bedding is absent. Some
thin fine grained sandstone beds show climbing ripple
lamination, and 10cal1y exhumed bedding planes show
well-developed ripple marks. Amalgamation of sandstone
beds into shale-free units up to 100 m thick is common;
quartz- pebble conglomerate is restricted to these intervals.
In many places these units are massive, the only discernible
structure being a 1 to 2 m thick parting. Scour of several
metres into underlying shale is also locally seen at their base.
Concentrated near the top of the formation are members to
50 m thick of medium to coarse grained sandstone, in
massive, even, medium to thick beds. This sandstone
contains little interbeded shale and virtual1y no other
associated sedimentary structures. The uppermost Yusezyu
Formation is variably calcareous. In many places there are
abrupt and irregular changes from carbonate to silica cement.
The limestone member at the top of the Yusezyu Formation
consists of fine crystalline light to dark grey limestone that
varies from 0 m to as much as IS m thick (section 7). Where
this member is absent uppermost Yusezyu sandstone is
highly calcareous, and is in sharp contact with overlying shale
of the Narchilla Formation.

PetrographY of sandstones. About 40 thin sections of
sandstone selected at random from the Yusezyu Formation
were examined. A synopsis of the results is presented in
Figure 31. Because of coarse grain size and/or extensive
replacement by carbonate, halfof these thin sections were not
suitable for point counting.

The sandstones consist predominantly of quartz, usually
less than 8 percent feldspar, and only traces of lithic (shale or
siltstone) fragments. Quartz consists of both monocrystalline
and polycrystalline types, the latter usually forming less than
20 percent of the quartz present. Subgrains have serrate to
locally 120° equilibrium boundaries. Undulose extinction is
common and deformation lamellae are locally developed.
There is a minor amount of quartz cement overgrowth. In
hand specimen coarse grains of quartz are commonly
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opalescent blue. Plagioclase feldspar consists of fresh,
albite-twinned grains that are generally of smaller grain size
than quartz. Potassium feldspar occurs as both large and
small grains subequal in abundance to plagioclase.
Plaid-twinned microcline and untwinned orthoclase are both
found. Minor perthite was also seen. Muscovite occurs as
rare detrital grains. Anhedral small grains of zircon and
tourmaline occur in trace amounts. Carbonate is common in
large patches that partly replaces matrix and framework. It
also occurs as fracture fillings. In one sample detrital
carbonate as recrystallized 'oolites was discovered, hinting
that some of the carbonate thought diagenetic in other
samples, could be of detrital origin. The matrix ofYusezyu
sandstones commonly forms from 15 to 25 percent of the
rock. It consists of fine grained felsic minerals and sericite.
The sericite commonly forms films around grain boundaries
and beards mantling some grains.

Texturally, the sandstones are moderate to well sorted.
Grains are subangular to subrounded and have a high
sphericity. Lithification and compaction has produced a low
level of grain interpenetration, deformation, and suturing,
except for commonly squashed or bent detrital muscovite.

A granitic and perhaps high grade metamorphic terrane
seems to have been the ultimate source of Yusezyu clastics,
contributing the quartz, feldspar, tourmaline, and zircon. The
muscovite and locally pebble-size quartz may be derived
from metamorphic rocks and vein quartz respectively. The
commonly low proportion of feldspar, excellent rounding of
some quartz, complete lack of mafic minerals, and lack of
granitic pebbles suggest the sands have been reworked.
However, the thickness and interpreted depositional
environment (below) suggest rapid sedimentation and little
reworking. Yusezyu sandstones are therefore probably not
first cycle sediments. Their immediate source may have been
a sedimentary terrane.

Narchilla Formation (eeN)(new). The Narchilla Formation
outcrops extensively in the southwestern part of the map area
where it comprises several hundred metres of recessive,
maroon to dark blue-grey weathering shale. It rests above
grey-brown weathering, coarse clastics and limestone of the
Yusezyu Formation and underlies buff-brown weathering
shale of the Gull Lake Formation. Along Fork Anticline and
parts of Steel Syncline there is a thick member of fine grained
quartzose sandstone in the middle part of the formation.

Type section - section 7 - 62°l5.7'N;129°13.2'W. The type
section is located 11 km southeast of Summit Lake on the
northeastern limb of Steel Syncline. The formation is named
after Narchilla Brook, the headwaters of which cross the
formation about 30 km southwest of the type section. The
type section is the only locality known to the author in which
the entire thickness of the formation is represented.
However, exposure is mostly scree, slaty cleavage is
pervasive, and structural complication is likely. Measured
thicknesses are considered a maximum.
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The type section can be divided into three members
totalling 828 m in thickness. The basal contact with the
underlying limestone member of the Yusezyu Formation is
not exposed but is abrupt in scree and presumed conformable.
The lowermost member consists of 341 m of dark blue-grey
weathering, dark blue-grey slate and pale green weathering,
pale green slate. Aside from the basal 161 m which is of the
green variety, these lithologies typically alternate in units
several tens of metres thick. The pale green slate is laminated
to thinly banded in dark to light green. The dark slate
commonly contains laminae and beds (to 5 cm) of light
blue-grey or pale green slate. Overlying the basal member is
a middle member of 71 m of orange-grey weathering, grey,
fine grained quartz sandstone and siltstone in thin to thick
beds. This is overlain by the upper member that consists of
416 m of mostly blue-grey weathering, dark blue-grey slate.
Lamination and thin beds of green slate are rare. Minor
quartzose sandstone occurs in the central portion of the
member. The upper 75 m comprises pale apple green
weathering, apple green slate which upward becomes tan to
buff weathering. The top of the formation is defined at the
conformable(?) base of 1.5 m of limestone conglomerate
float. The conglomerate and overlying tan-buff weathering
blue-grey slate compose the Gull Lake Formation.

Sandstone member. At the type section and in the core of
Fork Anticline, orange-buff weathering, fine grained quartz
sandstone and pale green slate can be mapped as a separate
member within the Narchilla. Where best developed on Fork
Anticline this member is about 500(?) m thick and
interfingers with overlying and underlying purple to maroon
slate. It consists of about 90 percent pale green to pale brown
slate and 10 percent white to pale green, very fine grained
quartzarenite. The sandstone is not distributed uniformly
throughout the member but occurs in sandstone-rich
intervals. Sandstone beds average about 0.3 m thick but
range from a few centimetres to a metre in thickness.
Interbeds of slate are of similar thickness, but locally,
sandstone beds are so abundant that the slate is reduced to
thin partings between them. Most sandstone beds are
massive, have sharp bottom and top contacts, and are planar.
Normal size grading, parallel lamination in the bottom
portions of beds, or ripple cross-lamination in the upper
portions of beds are visible at some localities. Flute and
groove casts are well developed at one outcrop (Fig. 32), and
are rarely seen in float elsewhere.

As revealed in thin section, the sandstones consist of
quartz, a few percent feldspar, rare detrital muscovite and
chlorite, and traces of tourmaline, zircon, and opaque
material. The detrital chlorite is composed of thin even
patches of anomalous blue (crossed nichols) chlorite
alternating with higher birefringent white mica. The feldspar
consists of fresh to slightly altered albite-twinned plagio­
clase, rare plaid-twinned microcline and perthite. Quartz
grain boundaries are sutured, reflecting a high degree of
compaction and interpenetration of grains, as well as re­
crystallization of original matrix or cement. Grains are now
equant, and their original sorting and roundness are obscured.
Sericite is common as films and beards around grain boundaries.



Other areas. To the southeast along Summit Syncline and
southwest of March Fault, the formation retains the colours
typical of the type section. However, across Steel Creek
to the southwest and northwest, the equivalent strati­
graphic interval is maroon weathering. Although the
colour contrast with the type section is marked, the
lithologies are the same. Unfortunately, no section of
maroon coloured strata is complete enough to be
designated a reference section. However, this lithology
may be examined at these localities: the top of section 6;

the northwestern end of Fork Anticline; and the ridge 6 km
southeast of Gull Lake. In these places the dominant rock
type is maroon weathering slate that has thin laminations,
beds, and locally thick intervals of pale green slate (Fig. 33).
The green colouration typically parallels bedding but it also
follows fractures and locally forms reduction spots. Thin
beds ofsandstone are invariably green coloured. Along Fork
Anticline northwest of Steel Creek the colour change from
dark blue-grey through purple to lighter coloured maroon
occurs through a distance ofabout 10 km.
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Figure 31. Composition ofYusezyu Formation sandstones (n=20) based on thin section point counts (500
points per section) of randomly selected specimens. The sandstones comprise arkosic wacke and quartz
wacke (Pettijohn et aI., 1973); the field of composition is shown in (A). An enlargement of this compositional
field is shown in (C). No samples plot in the arenite field (8). Feldspar reaches a maximum of 15 percent,
and is usually less than 8 percent of framework grains. Lithic fragments are rare and mafic minerals are
absent. Tourmaline and zircon are found in trace amounts. The matrix of fine grained felsic minerals (which
may include some silica cement) commonly amounts to 15 to 25 percent.
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The NarchilIa Formation conformably overlies the
Yusezyu Formation (at section 6 basal beds are interbedded
with underlying Yusezyu limestone). It is in sharp and
presumably conformable contact with overlying buff slate or
limestone conglomerate of the Gull Lake Formation.

Environment, age, and correlation of Hyland Group strata.
Sedimentary fabrics of the Yusezyu Formation suggest
deposition of the coarser clastics as sediment gravity flows.
Middleton and Hampton (1973) recognized that coarse
sediment may be supported during transport by any
combination or proportion of four end member mechanisms
including turbulence (turbidity flows), upward movement of
pore fluids (fluidized flows), dispersive pressure (grain
flows), and matrix strength (debris flows). Turbidity flows
appear to give rise to the idealized Bouma sequence of
sedimentary structures in which a single bed deposited from
a passing turbidity current may have any combination of the
following divisions (but always in vertical succession) that
reflect waning-upward flow conditions: massive, or graded
division (A); plane parallel laminated division (B); rippled
division (C); upper parallel laminated division (D); and
interturbidite division (usual\y pelite) (E). Using letters
corresponding to these divisions, the most common
sequences of divisions making up coarse grained beds are
AE, ABE, and ABCE. Amalgamated or stacked, coarse,
massive, sandy beds, which do not show Bouma divisions,
are also common and may have arisen from grain flow,
fluidized flow, or debris flow. One depositional model for
sediment gravity flows is the submarine fan (Fig. 34), in
which a point source clastic discharge onto a slope produces
a fan-shaped accumulation in which coarse thick-bedded
channelized deposits (proximal) grade outward to fine
grained thin-bedded distal deposits (classical turbidites)
(Walker, 1979). Judging by the proportion of coarse clastics,
amalgamation of sandstones to form thick shale-free
intervals, and evidence of scour beneath some coarse clastic

Figure 32. Flute casts on base of near vertical bed of
sandstone of the sandstone member of the Narchilla
Formation. Two casts are indicated by dotted lines, others are
well developed near rock hammer on left side of photo. View
of outcrop is looking to the southwest. Flutes indicate
west-to-east paleoflow. Whether this paleoflow is regionally
representative is uncertain. GSC 204922-W.
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members, much of the Yusezyu Formation was deposited in
upper or mid-fan channels. However, the size, shape,
sediment source, and water depth of the fan(s) are unknown.
Paleocurrent data (Fig. 35) are meagre, but Bouma division
(C) ripple cross-laminae suggest dominantly southeasterly
paleoflow. The orientation of groove marks is consistent
with this direction. Asymmetrical ripple marks suggest
southwest paleoflow but it is unknown if these are
depositional current directions or represent postdepositional
reworking by bottom currents. Yusezyu clastics could
represent sediments rapidly deposited in water of shallow to
moderate depth setting fed by rapid discharge of
debris-choked braided streams. The submarine fan
depositional model predicts rapid lateral facies changes. The
coarse clastics, typical of Nahanni map area, could undergo
rapid fining toward other regions. The limestone member of
the upper Yusezyu Formation is lenticular; it may have been
deposited in relatively shallow(?) water.

The Narchilla Formation was deposited below wave base
in relatively deep water. The sedimentary structures in the
sandstone member are consistent with deposition from
sediment gravity flows, probably mostly turbidites (see above
discussion on turbidites). The similarity in composition of
Yusezyu and Narchilla sands suggests a similar source
terrane. Reasons for the striking maroon colour of the
Nachilla Formation as well as the abrupt lateral colour change
within it from maroon to dark blue-grey are uncertain.

The upper part of the Yusezyu Formation is of latest
Precambrian age based on primitive trace fossils reported on
by Fritz et al. (1983) from beneath the limestone member.
The age of the lower part of the formation is not known, but
the sediments were likely deposited rapidly, and hence may
not be much older. The age of the overlying Narchilla
Formation is late Precambrian to Early Cambrian. Overlying
limestone conglomerate of the Gull Lake Formation contains
Early Cambrian archaeocyathids as clasts. Fritz et al. (1983)

Figure 33. Laminated dark grey to maroon (dark bands) and
light green (light bands) slate typical of the Narchilla
Formation. Slaty cleavage dips about 35 to the right. GSC
204922-X.



reported trace fossils from the lower 20 m of the Narchilla
Formation (7 km southeast of Gull Lake) that they tentatively
place in the late Precambrian. Near the headwaters of Hess
River in Niddery Lake (1050) map area, lithologically
similar maroon shale contains the Early Cambrian trace fossil
Oldhamia Radiata in its upper part (Hofmann and Cecile,
1981). Gritty lithologies of the Hyland Group have been
correlated historically with similar lithologies characteristic
of the Precambrian Windermere Supergroup (e.g. Eisbacher,
1981). Evidence in Nahanni map area indicates a definitely
younger Eocambrian age for these gritty lithologies in
Selwyn Basin.

Strata known informally as the "Grit Unit" are equivalent
to the Hyland Group and outcrop widely over the Selwyn Basin
region where they form the oldest exposed strata (Fig. 36). In
many areas, although not subdivided, they are characterized
by gritty quartzose clastics with maroon shale in their upper

part. Hyland Group (Le. "Grit Unit") strata have been
described from Flat River (95E) (Gabrielse et aI., 1973), and
Dawson, Larsen Creek, and Nash Creek (I 16A, B; 106D)
(Green, 1972, p. 20) map areas. In the latter areas, the
succession is remarkably like that in Nahanni map area,
consisting of gritty quartzose clastics capped by a light grey
to white weathering limestone member (Yusezyu
equivalent), and overlain by maroon shale (Narchilla
equivalent) (Thompson and Roots, 1982, p. 409). Largely
undivided Hyland Group clastics are also widespread in
Sheldon Lake (105J) (unit 1, Roddick and Green, 1961a), Tay
River (l05K) (unit I, Roddick and Green, 196Ib), Frances
Lake (105H) (unit I, Blusson, 1966), Bonnet Plume Lake
(l06B), Nadaleen River (106C), Niddery Lake (1050),
Lansing (l05N) (unit Hs, Blusson, 1974), Mayo (l05M)
(units I to 9, Bostock, 1947), and McQuesten (l15P) (unit 4,
Bostock, 1964) map areas.
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Figure 34. Submarine fan depositional model (from Walker, 1979, Fig. 13; d-b cgls = disorganized
bed conglomerates). Sedimentary features of the Yusezyu Formation suggest deposition in mid or
upper fan channels, and/or suprafan lobes (see text). The size and shape, and possibility of there
being more than one such fan within the Nahanni area remain unknown.
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Cecile (1981, units His, H€gl, and H€g2; 1984, units Hq,
HI, H€a, and Hma) has described strata in Niddery Lake
(1050) map area that are here considered part of the Hyland
Group. His limestone unit (HIs, HI) may correspond to the
limestone member at the top of the Yusezyu Formation (Fig.
36). In that area, however, maroon shale persists below the
limestone. In Nahanni map area Fritz et al. (1983) noted an
occurrence of maroon shale beneath the limestone member
(shown diagrammatically on Fig. 36). Perhaps in areas not
engulfed by clastic influx, maroon shale (or locally dark grey
shale) may have been the normal distal equivalents to
Yusezyu clastics.

On the basis of trace fossils and stratigraphic position,
Fritz et al. (1983) correlated the Yusezyu Formation with the
Backbone Ranges Formation in Mackenzie Mountains
(Gabrielse et aI., 1973), and the limestone member with the
middle carbonate member of the Backbone Ranges
Formation (Fig. 36). The Narchilla !?ormation is correlative
with the Vampire Formation in the eastern part of Nahanni
map area. The transition occurs southeast of Steel Creek and
southwest of March Fault where units typical of Vampire and
Narchilla lithologies intertongue. Farther southwest the two

N

NAHANNI (1051)

(a) all measurements
(b) vicinity section 2
(c) section 3
(d) section 4
(e) section 5

N

paleocurrent measurement from:
prod cast
groove cast
ripple mark (symmetrical) -+-­
ripple mark (assymetrical) ---+­
ripple cross-laminae
cross-bed

Figure 35. Paleocurrent data from the Yusezyu Formation.
Diagram (a) includes all data, and (b) to (e) are from locations
indicated on the index map. Grooves and ripple
cross-laminae (from Bouma division (C)) (see text) suggest
southeasterly paleoflow. Asymmetrical ripple marks. which
could represent reworking by bottom currents (see text).
indicate dominantly southwest paleoflow.
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formations are found on opposite sides of Little Hyland River
valley. Immediately southeast of the map area, east of the
Nahanni Range Road, dark blue-grey weathering slate like
that of the Narchilla Formation locally occurs low within the
Vampire Formation.

Provenance and tectonic significance of the Hyland Group.
The late Precambrian to Lower Cambrian Hyland Group and
in particular the Yusezyu Formation is a thick sequence (at
least 3 km of turbidi tic clastics from the Yusezyu Formation)
that reflects rapid erosion of sedimentary (?) source terranes
(see sandstone petrography section) of unknown extent and
location. Contemporaneous structure has not been identified in
Nahanni map area (the depositional basin). However, it is
clear that for such an influx of thick locally coarse sediment
there must have been moderate to high relief in the source area,
a relieflikely produced by synerosional faulting and/or folding.

Two possibilities for the provenance of Hyland Group
(particularly Yusezyu Formation) coarse clastics are: I) they
are part of the easterly derived (Gabrielse et aI., 1973)
depositional system of the correlative, thick, Backbone
Ranges Formation (see Fig. 36) of Mackenzie Mountains; or
2) they form a separate depositional system of west, north, or
south derivation that laterally interfingers with the Backbone
Ranges system.

The first possibility seems favoured by the striking
compositional similarity of Backbone Ranges (Gabrielse et
aI., 1973, p. 33) and Yusezyu Formation sandstone. Granule
sandstone and quartz-pebble conglomerate with bluish
opalescent quartz grains, although not typical, are found
within the Backbone Ranges Formation. However, it seems
unlikely that an as yet unidentified submarine channel
crossed the northwest-trending shallow marine Backbone
Ranges shelf and funnelled coarse clastics into the Yusezyu
depositional basin. This scenario also fails to explain why a
similar situation did not develop during deposition of the
Narchilla Formation, when the equivalent upper Backbone
Ranges Formation, compositionally like the lower Backbone
Ranges Formation, merely shaled-out to the west.
Paleocurrent data also present difficulty for this first
possibility.

The second possibility is hinted at by easterly paleo­
current directions obtained from excellent flute casts at one
locality within the Narchilla Formation (Fig. 32). However,
the relevance of these few measurements to the Hyland Group
as a whole is uncertain. Limited paleocurrent data for the
Yusezyu Formation are dominantly southeasterly (Fig. 35),
and could indicate a northwest source area. The chance that
southeast paleoflow reflects currents that have turned through
90° to parallel the basin axis (Le. originally flowed southwest
or northeast) seems remote in these proximal fan deposits. If
a west or northwest source is accepted, then the com­
positional similarity to the easterly derived Backbone Ranges
sandstone implies similar source rocks were uplifted in both
source areas.

In summary, available data suggest a west or northwest
source for the Hyland Group. Compositional similarity with
easterly derived Backbone Ranges c1astics may merely
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reflect erosion of similar source rocks. The possibility that
the Backbone Ranges depositional system also contributed
coarse detritus to the Hyland Group seems unlikely.

Gull Lake Formation (6G)(new). The Gul1 Lake Formation
consists of buff-brown weathering, blue-grey slate and
siltstone, and minor limestone conglomerate exposed in the
southwestern quadrant of the map area. The best exposures
are along the southwest limb of Fork Anticline. The
formation sharply overlies maroon shales of the Narchilla
Formation and underlies white weathering limestone of the
Rabbitkettle Formation.

Type section - section 8 - 62°23.4'N; 129° 19.2'W. The type
section is located on the southwestern limb of Fork Anticline,
about 4 km north-northeast of Summit Lake (Fig. 37). GulI
Lake, after which the formation is named, is located 28 km
southwest of the type section. Most of the type section, which
totals 1050 m in thickness, is underlain by scree, except for
the upper part which is resistant weathering and wel1 exposed.

The type section consists of three members: l) a thin,
discontinuous, basal limestone conglomerate (limestone
member); 2) a middle member (shale member) of slate,
siltstone, and very fine grained sandstone; and 3) an upper
member (mudstone member) of siltstone and mudstone. The

Figure 37. Gull Lake Formation. A. West-looking view of the type section (no. 8) of the Gull Lake
Formation (eG)4 km north-northeast of Summit Lake. "a" marks the base of the section, and the
contact with the underlying Narchilla ~ormation (eeN). "c" marks the approximate location of the upper
contact of the Gull Lake Formation with the Rabbitkettle Formation (eOR). "b" marks the lower contact
of the resistant grey mudstone member of the Gull Lake Formation. Apparent dip of beds is about 45
degrees to the left side of the photo. GSC 204922-Y. B. Centimetre-scale bedding and discontinuous
wispy lamination (bioturbation) characteristic of the upper grey mudstone member of the Gull Lake
Formation. Photo from type section. GSC 204922-Z. C. Limestone conglomerate locally found at
the base of the Gull Lake Formation. In this example, clasts are tabular. At other locations there is a
diversity in roundness and sphericity, and the conglomerate looks similar to that of the Sekwi Formation
(e.g. Fig. 148). The photo was taken on Steel Syncline, about 121~m southeast of the southern end
of Summit Lake. GSC 204922-AA.
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basal conglomerate is less than 1 m thick. It is a moderately
sorted, clast supported conglomerate consisting of
subrounded to subangular clasts to 3 cm across set in an
orange weathering, highly calcareous quartz sandstone
matrix. Light grey weathering, dark grey, fine crystalline
limestone, and rarely, archaeocyathids form the clasts. The
conglomerate separates maroon weathering shales of the
underlying Narchilla Formation from the brown weathering
shale member of the Gull Lake Formation. A few tens of
metres along strike, the conglomerate is absent, and the
formational boundary is defined at this abrupt colour change.
The bulk of the Gull Lake Formation consists of the shale
member, which comprises 662 m of orange-brown to
rust-brown weathering slate and siltstone to very fine grained
sandstone. The strata on fresh surface are dark blue-grey and
are poorly to strongly laminated in shades of like colour. In
the upper part of the member, laminae are locally bioturbated.
The upper or mudstone member at the type section consists
of 386 m of mostly resistant, grey weathering, thick-bedded
bioturbated siltstone and mudstone. The rocks are grey to
black on fresh surfaces, and range from strongly calcareous
to noncalcareous and dolomitic. Centimetre-scale bedding
and wispy lamination are characteristic (Fig. 37B). The
lower limit of resistant outcrop marks the base of the
mudstone member. Its upper contact is defined in scree at a
sharp change to white weathering limestone of the overlying
Rabbitkettle Formation.

Other areas. The Gull Lake Formation elsewhere is
similar to the type section. The basal limestone conglomerate
is discontinuous and probably, at most, a few tens of metres
thick. About 15 km south-southwest of the southern end of
Gull Lake, it consists of 10 to 20 m of grey weathering,
massive, black fine crystalline limestone, laminated calcareous
fine grained sandstone, and limestone conglomerate.
Conglomerate clasts consist of grey weathering, fine
crystalline limestone and rare oolitic and oncolitic limestone,
and are set in an orange weathering, calcareous shale matrix.
The clasts are up to 15 cm in diameter, poorly sorted, well
rounded to angular, and matrix supported. A few tens of
metres above the conglomerate is a 20 to 30 m thick rib of
white weathering, fine grained quartzarenite. Overlying and
underlying Gull Lake strata are dark to rust-brown
weathering, blue-grey slates.

Along the northeastern limb of Steel Syncline, the
limestone conglomerate consists of poor, discontinuous
exposures of mostly tabular, dark grey weathering, fine
crystalline limestone dasts up to 25 cm long in an orange
weathering, very fine crystalline, dark grey limestone
groundmass (Fig. 37C).

The basal Gull Lake Formation immediately west of
Narchilla Brook comprises a few metres of brownish-tan
weathering, calcareous quartzarenite interbedded with and
overlain by minorgreenish-brown shale which in turn is overlain
by limestone cobble conglomerate probably less than 10 m thick.
Conglomerate clasts are rounded to subangular, averaging 7 cm
in length but occasionally reaching 0.5 m. They are
predominantly grey, fine crystalline limestone and are contained
in a fine crystalline shaly limestone matrix.

The upper grey mudstone member of the Gull Lake
Formation is not mappable away from Fork Anticline although
highly burrowed Gull Lake beds in the southwestern part of the
map area may be correlative. The Gull Lake Formation is
probably thickest at the type section and thinner elsewhere
because of varying amounts of pre-Rabbitkettle erosion.

Gull Lake strata are truncated and locally absent beneath
the Rabbitkettle Formation, indicating gentle pre­
Rabbitkettle folding and/or faulting, and a sub-Rabbitkettle
angular unconformity. The large thickness of Gull Lake
and Narchilla strata and the relative closeness in age of the
two formations suggests that their sharp mutual contact is
conformable.

Environment, age, and correlation. Most of the Gull Lake
Formation was likely deposited below wave base in an
offshelf, quiet water setting. Limestone conglomerate of the
basal member may represent debris flows derived from the
time-equivalent Sekwi Formation of the platform. The Sekwi
Formation in its lower part contains lithologically similar
conglomerate. However, in some places the basal member
contains fine crystalline limestone, and locally quartz
sandstone that is not ofobvious debris flow or turbidite origin.
These could represent relatively shallow water sedimen­
tation. The age of the Gull Lake Formation is as old as Early
Cambrian as indicated by Early Cambrian archaeocyathid
clasts in the basal member. It is no younger than Late
Cambrian, the lower age limit of the unconformably
overlying Rabbitkettle Formation.

The Gull Lake Formation correlates with similar strata in
northern Niddery Lake (1050) map area (unit lEa, Cecile,
1981; unit Ea and tEa, Cecile, 1984a). There, Gull Lake
equivalents are interstratified with abundant mafic volcanics
and volcaniclastics. Abbott (1977) has mapped phyllite with
lenses of archaeocyathid-bearing limestone of Early
Cambrian age in Watson Lake map area. The Gull Lake
Formation is probably largely equivalent to the Lower
Cambrian Sekwi Formation of Mackenzie Platform, the Gull
Lake slates representing offshelf equivalents of the upper
clastic-rich member of the Sekwi Formation. However,
partial equivalence with the Middle Cambrian Rockslide and
Avalanche formations of Mackenzie Platform cannot be
ruled out. The extent of Lower Cambrian shale facies over
much of the Selwyn Basin remains to be determined.

Cambro-Ordovician

Rabbitkettle Formation (southwest of South Nahanni River)
(60R1). Grey to white weathering limestone of the
Rabbitkettle Formation (Gabrielse et aI., 1973) is most
extensively and best exposed in the central part of the map
area. Good exposures are also found in the southwestern part
of the region. The Rabbitkettle Formation forms an excellent
marker unit beneath dark weathering shale and chert of the
Duo Lake Formation. It rests above various dark weathering
shales including those of the Vampire, Gull Lake, and
Narchilla formations.
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Northeast of Placer and Don creeks (Fig. 2A) several
different facies are developed in the Rabbitkettle Foonation,
which may total 900 m in thickness (e.g. section 10). The
upper 120(?) m in this area consists of grey weathering, grey,
fine crystalline nodular limestone. The nodules are dark grey
weathering, up to 2 cm across, and abundant within a light
grey weathering, argillaceous to silty limestone matrix (Fig.
38A). The rest of the foonation is dominated by g~ey-orange

weathering, blue-grey to black, fine crystalline argillaceous
to silty limestone, usually in beds less than 10 cm thick.
Intervals a few tens of metres thick of medium- to
thick-bedded, massive, blue-grey to black, fine crystalline
limestone compose up to 10 percent of the succession. Brick
red weathering, sugary, sandy dolostone, quartz sandstone,
and intrafoonationallimestone conglomerate amount to less
than 5 percent. About 10 km north-northeast of the 7171 foot
peak (section 10) there is, within the lower Rabbitkettle
Foonation, a 316 m thick member dominated by green to
orange weathering, green volcanic tuff. The tuff is mostly
massive, and comprises altered dark green aphanitic volcanic
fragments less than 2 cm in diameter. Green colour
lamination and grain size variation outline beds 3 to 5 cm
thick (Fig. 38C). Also, within the succession are several

intervals less than 10 m thick, and one at 47 m thick of
grey-green weathering, laminated, grey tuffaceous(?) shale.
Along and east of Lened Syncline the lower Rabbitkettle
Foonation changes facies to dolostone and quartz sandstone
of the Haywire Foonation. The Rabbitkettle Foonation
overlying the Haywire Foonation is composed of locally
nodular, thin-bedded, argillaceous to silty limestone.

Southwest of Placer and Don creeks the Rabbitkettle
Foonation is of unifoon lithology. There it consists of white
weathering, evenly laminated to thin-bedded, grey to white,
fine crystalline, variably argillaceous limestone (Fig. 38B)
about 250 m thick (section 8).

The Rabbitkettle Foonation is overlain abruptly and
confoonably by shale of the Duo Lake Foonation. At most
localities the contact is sharply delineated in scree. Where
examined in outcrop, 8.6 km northeast of the 7171 foot
(2187m) peak, scattered nodules and thin beds of limestone
persist upward as much as 30 m into basal Duo Lake shale.
The Rabbitkettle Foonation rests variously on the Vampire,
Gull Lake, and locally Narchilla foonations. Gentle pre­
Rabbitkettle folding and/or faulting, and a sub-Rabbitkettle
low-angle unconformity are required to explain this

Figure 38. Rabbitkettle Formation (southwest of South Nahanni River). A. Thin-bedded nodular
limestone typical of the central part of the map area. GSC 204922-BB. B. Evenly laminated
argillaceous limestone typical of the southwestern part of the map area. This limestone is farther from
the shelf edge, and presumably of deeper water origin than the nodular limestone of photo A. GSC
204922-CC. C. Thinly laminated, grey-green, subaqueous fine tuff from thick volcanic strata within
the Rabbitkettle Formation, 7 km north of the head of Placer Creek (section 10). GSC 204922-DD.
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relationship. Northeast of South Nahanni River, deposition
of the Middle Cambrian Rockslide Formation and overlying
Rabbitkettle Formation seems to have been continuous (see
section on Rabbitkettle Formation northeast of South
Nahanni River).

Environment, age, and correlation. Fine lamination, lack of
traction features, and position west of correlative, shallow
water carbonate strata, indicate that Rabbitkettle deposition
was in a quiet water, sub-wavebase, offshelf setting.

Conodont collections range in age from probable Late
Cambrian to late Middle Ordovician, most ofthe youngest ages
being from exposures near the South Nahanni River (Appendix
4). A Middle Ordovician age was also determined for exposures
near the head of March Creek. The Rabbitkettle Formation in
these areas is clearly younger than elsewhere, and equivalent to
the northwest to black siliceous shale and chert of the Duo Lake
Formation. In northeast Nahanni map area strata assigned to the
Rabbitkettle Formation include tan weathering, laminated to
thin bedded, nodular limestone of Late Cambrian age (see
section on Rabbitkettle Formation northeast of South Nahanni
River).

Basinal limestone of Cambro-Ordovician age is
widespread in the northern Cordillera. The Rabbitkettle
Formation is widely recognized over the Selwyn Basin area
including Flat River (95E) and Glacier Lake (95L) map areas
(Gabrielse et aI., 1973), and in Niddery Lake (1050), Sekwi
Mountain (105P), Mount Eduni (106A), and Bonnet Plume
Lake (106B) map areas (Cecile, 1982). Equivalent strata in
the Anvil Range (Tay River map area) (105K) of western
Selwyn Basin include calcareous phyllite, and basic volcanic
tuffs and flows (Gordey, 1983). Abbott (1977) described
calcareous, thinly laminated or nodular phyllite of
Cambro-Ordovician age, similar to that in Anvil Range, in
Watson Lake map area. In the Richardson Mountains, the
basal part of the Road River Group is lithologically similar
to the Rabbitkettle Formation (Cecile et aI., 198£).
Cambro-Ordovician basinal strata in Pelly (Gordey,
1981 b) and Cassiar (Gabrielse, 1963a) mountains comprise
calcareous phyllite to limestone and local mafic volcanics of
the Kechika Formation. Shallow shelf correlatives of
Mackenzie Platform are the Broken Skull and Franklin
Mountain formations.

Ordovician and Silurian

Road River Group (OSR).

Gabrielse et al. (1973) first noted the similarity of
argillaceous graptolitic rocks present in many parts ofSelwyn
Basin to the Lower Cambrian to Lower Devonian Road River
Formation in the Richardson Mountains (Jackson and Lenz,
1962). Gabrielse et al. (1973) proposed the name "Road
River" be used in Selwyn Basin also. In Flat River and Glacier
Lake map areas they applied it to black shale, chert, and
limestone overlying the Rabbitkettle Formation and
underlying the Funeral Formation. Faunas indicated a range in
age from Caradocian (late Middle to early Late Ordovician) to
Early Devonian.

The "Road River" as used in Nahanni map area
corresponds largely to the usage of Gabrielse et al. (1973).
However, it is raised to group status because two formations,
the Steel and Duo Lake, He recognized within it. The lower
boundary of the group, as in Gabrielse et aI., (1973), is at the
top of the Rabbitkettle Formation. Placement of the upper
boundary above the Steel Formation makes an easily
mappable contact for the top of the group. The overlying
Portrait Lake Formation comprises an indivisible sequence
of black shale and chert of Early to ~ate Devonian age.

Gabrielse et al. (1973) also locally included in the Aoad
River Formation strata mapped herein as the Sapper
Formation. The Sapper Formation comprises tan weathering
siltstone, calcareous siltstone, and limestone, occupying an
intermediate position between shallow shelf carbonates to the
east and offshelf Road River rocks to the west. The common
connotation of "Road River" with black graptolitic shale and
chert lithologies suggested the Sapper Formation not be
included in the Road River Group.

Duo Lake Formation (050). The Duo Lake Formation
(Cecile, 1982) comprises recessive weathering, black
siliceous graptolitic shale and chert and minor limestone in
the southwestern part of the map area. The weathering colour
ranges from tan to black to bluish white and contrasts sharply
with underlying white weathering limestone of the
Rabbitkettle Formation and overlying orange weathering
mudstone of the Steel Formation.

About 15 km northeast of the 7171 foot (2186 m) peak
(section 12), the Duo Lake is about 300 m thick and composed
...lostly of blue-black weathering, platy black shale. Its upper
60 m contains about 10 percent blue-black weathering, lam­
inated black che'rt. The lower 90 m of the formation consists of
orange-buff weathering, black silty shale and minor liil1esto:le.

Figure 39. Thick-bedded, dark grey to black weathering chert
of the Duo Lake Formation (050), overlain by orange
weathering, wispy-laminated mudstone of the Steel Formation
(Hs) (contact marked by arrows). View is to the southwest,
about 8 km southwest of Summit Lake. GSC 204922-EE.
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Five kilometres southwest of Summit Lake (section 14)
the formation is 296 m thick and is dominated by black chert.
Beds range in thickness from I to 70 cm, with a norm of about
20 cm (Fig. 39).

About 12 km north of the junction ofPelly River and Don
Creek (section 9) the Duo Lake is 225 m thick. The bottom
156 m comprises black or tan weathering, light grey siltstone.
This is overlain by about 69 m of black or gun-blue
weathering black shale. Black, blocky weathering chert is
abundant in the upper 30 m.

South of the Woodside River the formation is of uncertain
thickness (250? m). Thick, dark tan-brown weathering shale
is capped by about 30 m of thin-bedded black chert with white
pinstripe laminations.

West of Clea pluton, the great apparent thickness of the
Road River Group is a structural artifact. The alternating
black (Duo Lake) and orange (Steel) striping seen over large
areas of uniformly dipping strata is caused by structural
imbrication. The Duo Lake Formation consists of blue-black
weathering black shale and chert. whereas the Steel
Formation comprises orange weathering, pyritic, locally
wispy-laminated siliceous shale.

Despite uncertainty caused by poor exposure and
complex deformation, 300 m seems a reasonable average
thickness for the Duo Lake Formation. Facies within the
formation change in a general way from mostly shale with
minor chert in-rhe northeast, to predominantly chert
southwest of Summit Lake, to predominantly shale southwest
of Woodsicl~River.

The Duo Lake Formation overlies the Rabbitkettle
Formation conformably. In most places the contact, although
defined in scree, is abrupt (see Rabbitkettle Formation). The
contact with the overlying Steel Formation is sharp and
apparently conformable.

Steel Formation (SS)(new). The Steel Formation is a thin
unit of orange weathering mudstone sandwiched between
underlying and overlying black siliceous shale and chert of
the Duo Lake and Portrait Lake formations, respectively. It
outcrops sporadically across the entire southwestern part of
the map area from south of Woodside River to northeast of
Placer and Don creeks.

Type section - section 14 - 62°19.5'N;129°27.0'W. The type
section is situated along a ridge crest about 5 km southwest
of Summit Lake. Steel Creek, after which the formation is
named, lies 13 km to the east. The formation at the type
section is about 143 m thick and of uniform lithology.
Siliceous, light to dark grey mudstone, in beds 10 to 80 cm
thick, weathers yellowish brown, dull olive-grey, or dark
yellowish brown. One 10 m thick interval comprises
blue-grey weathering siliceous argillite. Dark grey to black,
wispy discontinuous lamination within a lighter coloured
matrix is abundant throughout the formation. Upper and
lower contacts with the black siliceous shale and chert of the
Portrait Lake and Duo Lake formations are sharply delineated
within scree, and presumed conformable.
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At other localities (see sections 9, 13) the Steel Formation
is very like that at the type section. It is regionally
characterized by its orange weathering colour (caused by
disseminated pyrite), mud to silt grain size, and ubiquitous
wispy lamination (Fig. 40). The mudstone is variably
dolomitic, and locally thin members of orange weathering,
massive grey-green argillaceous dolostone are present. Both
upper and lower contacts can be picked easily from a distance
on the basis ofa change in weathering colour. Locally however,
the formation does contain members up to 1O(?) m thick of dark
grey burrowed mudstone. Where this lithology occurs at the top
of the formation it can be confused with the black siliceous shale
of the overlyiTlg Portrait Lake Formation. In that event, the
upper contact is defined at the top of the highest occurrence of
wispy lamination. The Steel Formation is 97 m thick 2.5 km
northeast of Placer Creek (section 13) and 96 m thick about 43
km to the northwest (section 9).

The basal contact with Duo Lake strata was observed in
outcrop at one locality (section 12) to be gradational over
about 2 m. It and the upper contact, which was not seen in
outcrop, are both presumed conformable.

Figure 40. Mudstone of the Steel Formation. The
wispy-laminated texture, caused by disruption of bedding by
burrowing organisms, is regionally characteristic of the
formation. GSC 204922-FF.



Environment, age, and correlation ofthe Road River Croup.
Black siliceous shale and chert of the Duo Lake Fonnation
were deposited in a quiet, euxinic offshelf setting starved
from clastic input. Water depth is not known other than it
was greater than wave base. The cherts are presumably
biogenic, despite few preserved radiolaria. These are now
represented by recrystallized spheres that amount to only a
few percent in thin section. Lack of current structures, and
position west of time-equivalent shallow water carbonate

strata of Mackenzie Platfonn, indicate deposition of the
overlying Steel Fonnation in a relatively quiet water,
sub-wavebase offshelf setting. The wispy lamination was a
product of dominantly horizontal burrowing. The presence
of burrowing organisms reflected a change to oxygenated
bottom water from the reducing euxinic conditions prevailing
during Duo Lake deposition. Such a change could occur by
a reduction of water depth or overturn of the water column.
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Figure 41. Characteristics of bypass and depositional carbonate bank margins. Bypass
margins (A) have a cliff or submarine escarpment edge. Sediment bypasses the escarpment
and much of the slope, transported through widely spaced channels or canyons in front of
which may develop small submarine fans. The zone of periplatform talus near the scarp is
well developed and can consist of very large blocks. Depositional margins (B) are featured
by a gentle slope that decreases basinward to merge with the flat basin floor. Their
periplatform talus is composed of smaller c1asts and is less extensive than that of the bypass
margin. If the shelf edge is characterized by shallow water lime sand shoals, rather than reefs
as pictured, periplatform talus may be minor for both types of margin. Columnar sections
show typical expected stratigraphic profiles. From Mcllreath and James (1984, Fig. 12, 14).
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Figure 42. Position of Mackenzie Platform edge
(carbonate-shale boundary) during the Early Cambrian (ee),
Middle Cambrian (me), Late Cambrian (le), Ordovician (0),
and Siluro-Devonian (SO). A shoal area coincident with South
Nahanni Anticline is defined by the distribution of Ordovician
to Early Silurian dolostone.

where the margin is atop a cliff or submarine escarpment so
that sediments are transported directly from shallow to deep
water through local, widely spaced channels or canyons are
termed bypass margins. Both types of transition feature a
zone of periplatform talus flanking the shelf edge. In the
instance of bypass margins this may be spectacularly
developed. Intraformational truncation surfaces and slump
folds may be common. McIlreath and lames (1984) also
recognized that the lithology of the slope sediments would
depend on whether the shallow water margin was formed by
reef-building organisms or by lime sand shoals (Fig. 41).

In Nahanni map area many of the shelf-to-offshelf
facies changes (Fig. 42) are not exposed. Details of part
of the Lower Cambrian shelf edge (Sekwi Formation) are
obscured beneath Flat Lake Syncline (Blusson, 1968) and
the Ordovician to Devonian margin (Broken Skull, Whittaker,
Delorme, Camsell, Sombre formations) is concealed
beneath Black Wolf Syncline. In these instances peri­
platform talus was not observed in offshelf strata exposed
nearest to the margin. This and the separation of several
kilometres between exposed offshelf and shelf strata make
evaluation of the type of shelf edge difficult.

The lower part of the Lower Cambrian Sekwi Formation
along South Nahanni Anticline contains several beds of
limestone conglomerate. Most clasts are composed of fine
crystalline limestone like that of the enclosing beds. Slump
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Characteristics of shelf to offshelf facies changes

The transition zone between shelf and offshelf facies
consisted of a carbonate shelf-edge and slope environment.
McIlreath and lames (1984) classified such transitions into
two main types (Fig. 41). Those dominated by a gradual
slope profile, or depositional margins, have gentle slopes that
decrease basinward to merge with the flat basin floor. Those

Graptolite faunas from the Duo Lake Formation range
from early Arenig (Early Ordovician) to mid-Wenlockian
(early Late Silurian) in age. The Rabbitkettle-Duo Lake
contact is clearly diachronous as mid-Ordovician conodonts
have been collected from the former near the head of March
Creek (# 110, Appendix 4). The age of the Steel Formation
is not well constrained. One graptolite collection within the
Steel Formation (#145, Appendix 4) is from the
leintwardensis-primus Zone of late Ludlovian (mid-Late
Silurian) age. Graptolites from immediately beneath the
Steel Formation at another locality (#142, Appendix 4) are
from the rigidus Zone ofmid-Wenlockian (mid-Silurian) age.
At a locality projected to lie 20 m above the Steel Formation
(#400, Appendix 4) graptolites from the thomasi Zone of
middle Early Devonian age were collected. The Steel
Formation therefore is of definite Ludlovian age but may
range from late Wenlockian to earliest Devonian.

Ordovician-Silurian strata of shale and chert facies typical
of the Road River Group are found to the west of Mackenzie
and Macdonald platforms (see Fig. 6) over most of the
northern Cordillera. In the Yukon, strata similar in age and
lithology to the Duo Lake Formation have been mapped or
described in nearby Sheldon Lake (105J), Tay River (105K)
(unit 3, Roddick and Green, 1961a,b), Flat River (95E), and
Glacier Lake (95L) (Road River Formation; Gabrielse et aI.,
1973) map areas. Cecile (1982) described the Duo Lake
Formation at its type section in Bonnet Plume Lake (106B),
and in adjacent Sekwi Mountain (105P), Mount Eduni
(106A), and Niddery Lake (1050) map areas.

Mid- to Upper Silurian strata that can be assigned to the
Steel Formation are found in Sheldon Lake (1051), Tay River
(105K) (within unit 3, Roddick and Green, 1961a,b; Gordey,
1983), and Niddery Lake (1050) (unit Sa, Cecile, 1981,
1984a; unit Sp, Abbott, 1983) map areas. In northern British
Columbia, and in Pelly and Cassiar mountains, Ordovician
black, graptolitic shale is widely overlain by tan weathering,
burrowed, platy siltstone that is ofmid-Silurian age (MacIntyre,
1983; H. Gabrielse, pers. comm., 1984; DJ. Tempelman-Kluit,
pers. comm., 1984). This two-fold succession broadly
corresponds to the Duo Lake and Steel formations.

The Duo Lake Formation is equivalent to shallow water
carbonate of parts of the Haywire, Sunblood, Whittaker
(Gabrielse et aI., 1973), and Mount Kindle formations of
Mackenzie Platform. The Steel Formation correlates with the
upper part of the Sapper Formation in the northeastern part
of Nahanni map area, and farther to the east to the shallow
water dolostone of the uppermost Whittaker and lowermost
Delorme formations of Mackenzie Platform.
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folds of the enclosing, thin-bedded nodular limestone are
common. This part of the Sekwi Formation was likely
deposited in a slope environment, the slump folds and
conglomerates resulting from slope failure. Rare oolitic
limestone and quartz sandstone clasts were probably
contributed from the shelf edge. The position of the shelf
edge during lowermost Sekwi time, and whether it was a
bypass or depositional margin, are uncertain.

The Middle Cambrian Rockslide and Avalanche
formations are correlatives and form the offshelf and shelf
facies respectively of a depositional margin on the
southwestern limb of South Nahanni Anticline. To the
northwest, the entire Middle Cambrian interval consists of
slope limestone of the Rockslide Formation, but this is
gradually replaced to the southeast by thick-bedded,
even-bedded dolostone of the Avalanche Formation. At the
southeastern end of the anticline, the Middle Cambrian is
represented only by dolostone. No periplatform talus of
Avalanche dolostone was seen within the Rockslide
Formation.

The Ordovician-Silurian margin (Haywire Formation)
along South Nahanni River is obscured by structure and
poor exposure. Well-bedded dolostone of the Haywire
Formation on the southwestern limb of South Nahanni
Anticline changes across South Nahanni River valley to
poorly bedded or massive dolostone. Although there is no
indication of its original fabric this latter dolostone could
represent a shelf-edge reef facies. The dolostone in turn is
partly correlative to argillaceous limestone of the
Rabbitkettle Formation mapped in the same area. Only
one small exposure of a carbonate debris flow was
observed within the Rabbitkettle Formation. The lack of
peritidal platform talus despite the proximity of shelf and
offshelf-Iithologies, even allowing for minor fore­
shortening along some faults in the area, suggests a gradual
sloping depositional margin.

On the northeastern flank of South Nahanni Anticline, the
middle part of the Haywire Formation gradually changes to
the northeast, from thick-bedded dolostone to presumably
deeper water, thin-bedded limestone of the Broken Skull
Formation. Although the facies change is shown as abrupt
on the map there is an intermediate facies on the northeastern
side of the anticline consisting of thick-bedded limestone of
unknown thickness and distribution. The gradual facies
change and lack of periplatform talus suggests a depositional
margin. Reef facies are absent.

The Middle Devonian shelf edge is defined by the
change across Black Wolf Syncline from highly fossil­
iferous limestone of the Headless Formation to poorly
fossiliferous shaly limestone of the Funeral Formation.
The two formations are laterally gradational, and no
marginal reef facies are developed. The transition
probably represents a gradual slope to deeper water, a
depositional margin.

Assemblage 1I: Lower Devonian to mid­
Mississipian turbidite basin sequence

In Middle to Late Devonian time the character of sedimen­
tation changed abruptly when shale transgressed across
Mackenzie Platform far to the east. At the same time to the
west, chert conglomerate, sandstone, and shale accumulated
in a number of submarine fan complexes. The regional
boundary between the western coarse clastics and eastern fine
clastics is laterally gradational and occurs in Nahanni map
area at about the South Nahanni River. The Earn Group is
characterized by these Upper Devonian and Lower
Mississippian clastic strata. It also includes Lower to Middle
Devonian chert and shale that rests above the Steel
Formation. The Earn Group is overlain by normal marine
clastic shelf sediments of the Tsichu formation 1.

Earn Group

The Earn Group was first proposed by Campbell (1967) for
chert, conglomerate, and limestone in Glenlyon map area
(105L), about 250 km northwest of the Nahanni area. In
Nahanni map area two regionally mappable formations
compose the Earn Group (Gordey et aI., 1982). The lower
one, called the Portrait Lake Formation, locally includes
offshelf Lower Devonian strata and ranges into the Upper
Devonian. Gun-blue weathering silieeous shale and chert are
dominant lithologies, but chert quartzarenite and wacke,
pebbly mudstone, and chert-pebble conglomerate occur
locally. The upper Earn Group, or Prevost Formation, of
latest Devonian to mid-Mississippian age overlies the Portrait
Lake Formation unconformably and is composed of brown
weathering shale and thick members of sandstone and chert
conglomerate. Stratigraphic relations at the base of the Earn
Group are complicated and range from diachronous to
unconformable (see Portrait Lake Formation). It is overlain
unconformably(?) by quartz sandstone and shale of the
mid-Mississippian "Tsichu" formation.

Portrait Lake Formation (DP)(new). The Portrait Lake
Formation, comprising shale, chert, and minor sandstone and
conglomerate is the oldest unit that extends across the entire
map area. The best exposures occur along Margaret
Syncline, north of O'Grady Batholith, in the general vicinity
of Placer and Don creeks, and 18 km southwestofPelly River
pluton. The gun-blue to black weathering colour of the
formation contrasts sharply with underlying light coloured
carbonates of the Funeral, Sapper, and Haywire formations
in the northeast and with the orange weathering Steel
Formation which underlies it to the west.

Type section - section 45 - 63°8.O'N;130oISW. The type
section is located in southeastern Niddery Lake map area,
about 22 km northwest of the lake after which the formation
is named. The section (Fig. 43A), totalling 897 m, is divisible
into three members; lower and upper fine clastic members are

I "formation" retains lower case "f' to indicate informal status of
map unit.
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Figure'43. The Portrait Lake Formation (Op). A. Type section in southeastern
i'Jiddery Lake map area (section 45). View is to the northwest. "a" marks the
basal contact with the underlying Sapper Formation. "b" marks the base of
brown weathering siltstone (329 m) above thin, blue-grey weatheringsiltstone and
shale (90 m) at the base of the formation. "c" marks the base of a chert-pebble
conglomerate member(196m). and "d" marks the top of the conglomerate member
(see section description) (261 m of Portrait Lake strata above "d")."e" indicates
the upper contact of the formation with overlying, unnamed, brown weathering
shale and siltstone. Beds dip 45° toward the right side of the photo. GSC
204922-GG. B. East-looking view of Portrait Lake Formation (Op) north of
O'Grady Batholith. Underlying beds are light weathering carbonate of the Sapper
Formation (SOs) (contact at black arrows). Overlying beds comprise dark brown
weathering shale of the Prevost Formation (DMp) (contact at white arrows). The
Portrait Lake Formation is mostly light bluish-grey weathering, black siliceous
shale. Black weathering scree of the Portrait Lake Formation is black chert. GSC
204922-HH. C. Well-bedded, thin-bedded black chert with shaly partings about
7 km west-southwest of southern South Nahanni Pluton. This lithology is
typical of the Portrait Lake Formation throughout the map area. Staff is 1.5 m
long. GSC 204922-11. o. Photomicrograph (plane light) of mud-matrix
supported sandstone commonly found in the upper part of the Portrait Lake
Formation. Framework grains include quartz (q), chert (cl. and siliceous
argillite (a). Small oval clear patches in chert grain in lower left hand part of
photo may be recrystallized radiolaria. E. Crossed nichols view of D.



separated by a middle member of chert conglomerate. The
lower member, 419 m thick, consists mostly of dark brown
weathering, silty shale and shale in beds 0.1-0.3 m thick.
Locally the rock shows dark grey and black lamination. The
basal 90 m of the member comprises dark to light bluish-grey
weathering, black platy siltstone. Its basal contact with
underlying black silty limestone of the Sapper Formation is
poorly outlined in scree. From 168 to 194 m above its base the
lower member includes black coarse grained chert-quartz
sandstone in beds 0.3 to 0.4 m thick. Similar sandstone occurs
from 237 to 240 m and above the 240 m level as rare thin beds.

The middle member, 196 m thick, consists of black
weathering, massive pebble conglomerate. Clasts are
composed of chert and siliceous argillite which are mostly
grey to black; some are light grey to white. They are
commonly well rounded, averaging about 3 cm in diameter,
but range up to 10 cm across. Heavy growth of black lichen
obscures primary fabric, but the conglomerate appears to be
ciast supported and moderately sorted. The matrix is black
to grey, fine to coarse grained chert-quartz sandstone. The
middle member is in sharp contact with silty shale of the
lower member.

The upper member comprises 261 m of light gun-blue
weathering, black platy siltstone. Grey weathering, black,
coarse crystalline limestone forms a 0.4 m thick bed about
893 m above the base of the section. A 10 m thick quartz
porphyry sill(?) intrudes the middle and upper members at
their contact. The top contact of the formation with overlying
unnamed rust-brown weathering, laminated quartz siltstone
is sharply outlined in scree. Detailed geological mapping in
the vicinity by Abbott (1982) indicates that this upper contact
is unconformable. This contact at the type section may also
be unconformable (Abbott, 1982).

Other areas. Southeastward from the type section in Nahanni
map area, brown shale and siltstone of the lower member is
not represented. Coarse clastics which may correlate with the
middle member occur locally. In the northeastern half of
Nahanni map area the Portrait Lake Formation usually ranges
from 160 to 280 m thick (sections 41, 43, 47, 49, 50, and 53).
Extremes in formation thickness were recorded west of
Broken Skull River at 39 m (section 35) and at 563 m (section
54) in westernmost Glacier Lake map area. Recessive
blue-grey to light grey weathering, black siliceous shale and
siltstone (Fig. 43B,C) are the dominant lithologies.
Resistant, thin-bedded, well-bedded black chert with shaly
partings forms rare members generally less than 5 m, but
locally up to 40 m thick.

In the southwestern half of the map area, thicknesses of
the formation range from 119 to 321 m (sections 9,13,14,
and 16). The main lithologies are bluish-grey weathering,
black siliceous shale and bluish-grey weathering, black
thin-bedded chert. The chert is not evenly interbedded with
the shale, but tends to form discreet members to several tens
of metres thick. Southwest of a line joining the headwaters
of Don and Placer creeks, chert is dominant or in equal
proportion to shale. In that area, mud-matrix chert sandstone
with rare floating quartz grains and small shale clasts is a

minor, but common constituent in the upper part of the
formation (Fig. 43D,E). This sandstone is well exposed at
the 6367 foot (1941 m) peak (15 km northwest of Summit
Lake), and in the area 6 km to the northeast. At likely the
same stratigraphic level 15 km southwest of Pelly River
pluton (section 9), black weathering matrix supported pebbly
mudstone is about 90 m thick. Most clasts comprise
well-rounded dark grey to black chert and shale. These are
up to 3 cm in diameter and randomly oriented. Rare clear
quartz grains float within the mud matrix. Small scattered
carbonized plant fragments are found within the muddy
clastic rocks at most localities.

The basal contact of the Portrait Lake Formation is
diachronous, and is defined at the lowest occurrence of
gun-blue to grey weathering siliceous siltstone, shale, and
chert. From northeast to southwest across the map area the
base of the formation rests on different formations and is of
different ages as follows. Near Broken Skull River, the basal
Portrait Lake Formation is Eifelian or younger as it
conformably(?) overlies the Eifelian Nahanni Formation.
Toward the southwest it sharply and unconformably overlies
carbonate of the Funeral, Grizzly Bear, Sapper, and locally
Haywire formations (see Fig. 12 and 25). Farther to the
southwest near Summit Lake, the base rests conformably
above orange weathering mudstone of the Steel Formation.
There the basal Portrait Lake has yielded Early Devonian
graptolites (Appendix 4). At this last locality the formation
clearly includes chert and shale correlative with Lower
Devonian carbonate strata (Sapper Formation) which it
unconformably overlies to the northeast (see Fig. 12). The
extent of the marked sub-Portrait Lake (sub-Frasnian?)
unconformity of northeastern Nahanni map area (Fig. 12)
both to the southwest and northeast is uncertain. To the
southwest the hiatus cannot be proven within monotonous
poorly dated black shale and chert. To the northeast, it may
exist but is also not proven within shale and chert that appears
(at section 35) to overlie the Nahanni Formation con­
formably.

Regional barite. The Portrait Lake Formation is host to
regionally extensive bedded barite. Although age control is
not strict or widespread enough to be certain of a unique age
of mineralization (see below), many occurrences are found
near the top of the formation, several metres above mUdd(
chert-quartz sandstone and conglomerate (Abbott, 1977 ;
Morganti, 1979). This barite horizon is described by
Morganti (1979, p. 73-75) as locally exceeding 25 m in
thickness. In most sections it is represented by barite
concretions less than 1 cm in diameter which occur within
carbonaceous mudstone. The concretions are typically found
over a 50 cm to 5 m thick stratigraphic interval. The thickest
barite occurrence within the map area, known as the Oro (50
m thick), occurs 30 km south-southwest of Mount Wilson.
This occurrence underlies pebbly mudstone and chert-wacke
lithologies (see section on Environment, age, and correlation
below).

I Handout presented at Selwyn Basin Workshop, Vancouver.
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Prevost Formation (DMP)(new). The Prevost Fonnation
comprises brown weathering shale, resistant grey to
grey-brown weathering chert pebble conglomerate, and dark
grey to black chert-quartz sandstone. It rests sharply above
gun-blue weathering siliceous shale and chert of the Portrait
Lake Fonnation. Exposures in the northwestern part of the
map area are extensive; the best outcrops occur southwest of
the headwaters of Placer and Don creeks and south of Pelly
River pluton. Black lichen obscures sedimentary structures,
particularly the internal fabric of the conglomerates. The
Prevost Fonnation is overlain by resistant, clean quartz
sandstone and black shale of the Tsichu fonnation.

Type section - section 15 - 62°26.8'N;129°18.1'W. The type
section is located about 5 km west-southwest of the divide
between Placer and Don creeks, about 50 km southeast of the
headwaters of the Prevost River after which the fonnation is
named. It is the thickest (555 m), the least structurally
complicated, and most representative section of the fonnation
containing both coarse grained and fine grained facies.
Unfortunately it includes neither upper nor lower fonnational
contacts. At no locality where fonnational boundaries are
exposed, is there sufficient structurally undisturbed thickness
with enough lithological variation for a type section.
Reference sections for the top and bottom fonnation contacts
are described separately. The base of measurement at the
type section is difficult to locate precisely. It is best located
by measuring down from prominent units higher in the
section.

For descriptive purposes the type section is divided into
three members: 1) a lower member of mostly sandstone; 2)
a middle member of shale and siltstone; and 3) an upper
member of sandstone and conglomerate. The lower member,
160 m thick, consists of grey weathering, dark grey, medium
to coarse grained chert-quartz sandstone and rare chert
granule to pebble conglomerate. Beds average 0.8 m in
thickness, and rarely show nonnal size grading. Suspended
shale clasts to 2 cm in diameter are rare. Units of shale and
siltstone occur from 27 to 29 m and from 131 to 135 m above
the base of measurement.

The middle member, 90 m thick, comprises brown
weathering, dark grey, thin-bedded shale and siltstone. The
strata are commonly laminated in shades of black and light
grey. Parallel laminated, fine to medium grained chert-quartz
sandstone fonns rare interbeds 0.2 m thick.

The upper member comprises massive, coarse grained,
chert-quartz sandstone and chert-pebble conglomerate
totalling 305 m. From a distance this member appears thick
bedded because of a thick parting, but at close view bedding
is not apparent. The coarsest clastics occur from 392 to 402
m above the base of the section. This interval consists of
clast-supported, poorly sorted cobble conglomerate that
contains well-rounded clasts up to 0.3 m across. Grey chert
(25%) and grey to white, fine grained and coarse grained
quartz sandstone (75%) are the clast lithologies (see Fig. 45,
locality 2). The top 14 m of the upper member comprises
grey to blue-grey weathering, thinly interbedded shale and
fine to medium grained sandstone. On their bases the
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sandstone beds exhibit abundant groove and prod casts.
These beds also commonly display ripple cross-lamination or
parting lineation. Above the top of measurement, and in
sharp contact with the upper member, there are at least 27 m
of grey weathering chert-pebble conglomerate with clasts up
to 0.1 m across.

Reference sections for the base and top of the fonnation.
Throughout the map area the contact between the Portrait
Lake and overlying Prevost fonnations is marked by a sharp
change in colour and lithology. Gun-blue or grey weathering
shale and chert, or locally chert-quartz wacke of the Portrait
Lake Fonnation is overlain sharply by brown weathering
shale and minor sandstone of the Prevost Fonnation. Section
41 is chosen as a reference section for the basal contact of the
Prevost Fonnation. Unfortunately, at all localities known to
include basal Prevost beds, this contact is defined in scree.
At the reference section, brown weathering, blue-grey shale
scree of the Prevost Fonnation rests sharply against dark
blue-grey weathering chert scree of the uppennost Portrait
Lake. The sharp contact and elsewhere the local absence or
thinning of the Portrait Lake Fonnation (e.g. immediately
northeast of South Nahanni River; section 16; 7 km north of
Summit Lake) suggest the contact is regionally un­
confonnable. Pre-Prevost or even syn-Prevost erosion is
indicated by the occurrence of blocks of Grizzly Bear
limestone within Prevost shale east of Bologna Creek (for
location see Appendix 4, fossil locality #408).

The upper contact of the Prevost Fonnation with the
Tsichu fonnation is poorly exposed and was examined at only
two localities. One of these, section 20, is provisionally
chosen as a reference section for this contact. There, a few
metres of brown weathering, black shale scree assigned to the
Prevost Fonnation is exposed beneath overlying grey-white
quartz sandstone scree of the Tsichu fonnation. At the
second locality, section 17, the Earn-Tsichu contact is
provisionally defined in very fine scree at an upward change
from brown weathering grey shale to dark grey siliceous
shale. At this section (see section 17, Appendix 4) quartz
sandstone appears higher within the Tsichu fonnation than at
the reference section. The Earn-Tsichu contact is presumed
to be unconfonnable (see section on Tsichu fonnation).

Other areas. Lithologies elsewhere are the same as those at
the type section but the proportion of fine to coarse clastics
is variable. Most well-exposed sections comprise up to
several hundred metres of mostly shale and siltstone or
conversely, consist of thick intervals of coarse clastics
enclosed in shale (Fig. 44A). Thick intervals of evenly
interbedded sandstone and shale are rare. Conglomerate was
not noted northeast of South Nahanni River. There the Prevost
Fonnation comprises shale and siltstone with rare interbeds of
fine to medium grained sandstone. The basal lOOm of the
fonnation is everywhere dominated by shale and siltstone.

Conglomeratic mudstone and mud-matrix conglomerate
are distinctive lithologies not present at the type section.
About 9.4 km northeast of the junction ofPelly River and Don
Creek, these fonn a member at least 70 m thick that rests



above coarse, relatively clean chert-pebble conglomerate.
The member comprises matrix to locally clast supported
conglomerate containing rounded clasts averaging 2 to 3 cm
in diameter, but ranging up to 3 m across (Fig. 44D). Clasts
less than 5 cm in diameter are mostly grey to black chert and
minor, fine grained, white quartz sandstone. Those of greater
size make up 10 percent of the clasts and consist mostly of
gritty quartz sandstone. These may reach up to 0.5 m in
diameter. Rare blocks of shale, some that are well rounded,
form the largest clasts, reaching up to 3 m across. The shale
clasts are uniformly grey to black and have a distinctive
wide-spaced white lamination.

Because the base and top of the Prevost Formation are not
exposed at a single locality, and there are no internal markers,
its total thickness cannot be measured. An estimate of900 m
aggregate thickness seems reasonable, considering the 550 m
thickness at the type section and the extent and distribution
of exposure elsewhere.

Summary of sedimentary features. The coarse clastics of the
Prevost Formation, well represented at the type section, occur
in units up to several hundred metres thick overlain and
underlain by shale, siltstone and minor sandstone (Fig. 44A).
Their distribution suggests they form a complex of several(?)
southeast-trending tongues at various levels both vertically
and laterally within the fine clastics. Sedimentary features
(Fig. 44) include massive bedding, graded bedding, rare beds
showing Bouma sequences (see section on Yusezyu Formation),
suspended outsize shale clasts, horizons of chaotic (slumped)
bedding, and large groove casts. Parting lineation, groove and
prod casts, and rare flute casts occur locally in thinly interbedded
fine grained sandstone and shale. Local coarse mud-matrix
supported conglomerate may have originated as debris flows.
Sedimentary features in predominantly shale successions
include thin graded siltstone beds and rare thin to thick beds
of graded sandstone. Some of the latter show complete
Bouma sequences and outsize shale clasts.

PetrographY and provenance. Pebble counts of Prevost
conglomerates at seven localities are summarized in Figure
45. A minimum of 25 percent to 100 percent of the con­
glomerate clasts are chert. Grey and black chert occur in
subequal amounts followed by less common green-grey, light
grey, and white varieties. Dark grey to black siliceous shale
and shale clasts compose up to 40 percent but usually below
10 percent of the clasts. Sandstone clasts, ranging from fine
grained to gritty, coarse grained quartz sandstone typically
range from 5 percent to 20 percent, but at one locality
compose up to 75 percent of clasts counted. A small
proportion of the larger quartz grains are opalescent blue.
The abundance of sandstone clasts is a function of clast size,
the coarser conglomerates containing the greater proportion.

Results from petrographic examination of Prevost
sandstones are presented in Figure 46 (see also Fig. 44). The
sandstones consist of subequal proportions of chert and
quartz, a maximum of 1 percent feldspar, rare siltstone and
shale fragments, and trace tourmaline, zircon, and detrital
muscovite. The quartz occurs as both monocrystalline and

polycrystalline grains. The latter type has internal polygonal
to serrate grain boundaries and forms one half to one tenth of
the total quartz present. Undulose extinction is common. In
hand specimen a small proportion of quartz has an opalescent
blue colour. Chert grains range from pure microcrystalline
quartz to similar grains crowded with needles of sericite.
Rare small spherules of recrystallized quartz, perhaps
originally radiolaria, are also present in some chert grains.
The feldspar comprises small grains of albite with thin
uniform twins, and plaid-twinned microcline. Rare detrital
muscovite is deformed between other grains. The matrix
consists of fine grained felsic minerals (mostly(?) quartz),
white mica, and unidentified patches and seams of opaque
material. In many specimens the degree of compaction,grain
interpenetration, and sil ica cement overgrowth is so great that
there is little original matrix preserved. Sorting is generally
moderate, but ranges from poorly sorted to very well sorted.
The roundness of framework grains varies from angular to
subrounded for the chert and from angular to very well
rounded for quartz. Wackes are slightly less abundant than
arenites for those thin sections examined.

Eleven sandstone clasts from Prevost conglomerate were
examined in thin section. They consist essentially of quartz,
up to 3 percent feldspar, and traces of detrital muscovite,
tourmaline, and zircon. The matrix comprises unidentified,
fine grained, low birefringent minerals (mostly quartz?) that
compose from 0 percent to 25 percent of the rock.
Framework quartz grains are mostly monocrystalline.
However, polycrystalline quartz with irregular serrate
internal grain boundaries may compose up to 12 percent of
the quartz present. The feldspar is unaltered and comprises
both albite in small even-twinned grains and plaid-twinned
microcline. The muscovite is deformed between other
grains. The sandstone is moderate to well sorted, and grain
roundness ranges from subrounded to well rounded. In fine
grained samples compaction has caused interpenetration and
suturing of grains, so that original grain shapes are not
recognized. In coarse grained examples, original well­
rounded grain boundaries are outlined by lines of dark
inclusions mantled by clear silica overgrowth.

A sedimentary terrane underlain by shale, chert, and
quartz sandstone was the source of detritus for Prevost
Formation clastics. All of the nonchert detritus within
Prevost sandstone including quartz, feldspar, muscovite,
zircon, and tourmaline, are of at least second cycle derivation.
Their characteristics and relative abundance show they derive
from sandstone identical to that found as sandstone clasts
within Prevost conglomerate (for further discussion see
section on Tectonics).

Environment, age, and correlation ofEarn Group strata. The
Portrait Lake Formation was deposited in a quiet sub­
wavebase setting which, at most times, featured low clastic
influx and deposition of siliceous shale and chert.
Chert-pebble conglomerate, chert quartzarenite, chert-quartz
wacke, and pebbly mudstone were deposited by sediment
gravity flows. These clastics and bedded barite in the upper
part of the formation are the first indication of Devonian
tectonic instability in the Selwyn Basin area.

61



The characteristics of the Prevost clastics are indicative
of a submarine fan setting (eg. Fig. 34). The local even
interbedding of sandstone and shale, the presence of Bouma
sequences and outsize shale clasts in some sandstone beds,
and local sole marks suggest deposition of much of the
detritus from sediment gravity flows. A high proportion of

A
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coarse clastics occur as thick (200 m) members typically with
erosive bases. These members were likely deposited within
submarine fan channels. Shale and some sandstone were
deposited as lateral equivalents of the coarse channel
deposits. In more distal areas shale formed the normal
background sediment. The three-dimensional tongue-like



distribution of coarse fades is consistent with rapid shifting
of channels. The northwestern trend of the channels concurs
with the east- to southeast-directed paleoflow detennined by
sole marks and other features (Fig. 47).

Fossils from the Portrait Lake Formation include
graptolites and conodonts which range in age from Early
Devonian to late Late Devonian (mid-Famennian). The age
of the clastics that occur within the upper part ofthe fonnation

lmm

Figure 44. Sedimentary features of the Prevost Formation (DMp). A. Thick member (150 m) of quartz-chert
sandstone and chert-pebble conglomerate with little interbedded shale, overlain and underlain by fine
c1astics. A sharp erosional base is indicated by "a". "b" shows the approximate top of the coarse
thick-bedded interval. The thick sandstone body is interpreted as a submarine fan channel deposit. The
photo Is a southeast-looking view of a ridge 4 km northwest of the 7171 foot (2186 m) peak. GSC 204922-JJ.
B. Large groove cast at location "a" in Figure 44A. Staff is 1.5 m long. GSC 204922-KK. C. Groove casts
on talus block, from interbedded chert-quartz sandstone and shale. The photo was taken 8 km northwest
of Summit Lake. Match stick is about 5 cm long. GSC 204922-LL. D. Mud-matrix supported, debris flow
conglomerate. Large clast in upper centre of photo is slate with a cleavage parallel to the regional slaty
cleavage. Other clast types include pebbles to cobbles of chert, and cobbles of coarse grained, gritty
quartzose sandstone. The outcrop is located along a ridge, 9.5 km northeast of the junction of Pelly River
and Don Creek. GSC 204922-MM. E. Interbedded, thick-bedded, chert-quartz sandstone and shale. The
base and top of one graded bed are shown by arrows. The outcrop is located 7 km west-southwest of
southern South Nahanni Pluton. GSC 204922-NN. F. Close-up of typical Prevost chert-pebble
conglomerate (sawn surface). Clasts are mostly grey, but range from white to black. Matrix is chert-quartz
sandstone. GSC 204922-00. G. Photomicrograph (plane light) of chert-quartz sandstone. Chert is
indicated by "c". Quartz is indicated by "q". The chert is probably derived from the Road River Group. The
quartz grains are likely derived from the Hyland Group (see photo I). GSC 1993-0020 H. Crossed nichols
view of G. GSC-002J I. Photomicrograph (plane light) of gritty quartzose sandstone cobble from the Prevost
conglomerate. Clasts of such composition are common in coarse Earn Group c1astics, and probably derive
from the Hyland Group (see Fig. 30G). GSC 1993-002F. J. Crossed nichols view of I. GSC 1993-002A
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Figure 45. Pebble counts of Prevost Formation conglomerates.
Sandstone clasts vary from fine to coarse grained quartzarenite
to wacke, and are lithologically like Hyland Group sandstone.
Chert and siliceous shale c1asts possibly derive from Duo Lake
or lower Portrait Lake or equivalent strata. The origin of rare
carbonate c1asts is uncertain; they may derive from the Hyland
Group or Rabbitkettle Formation. All counts are based on 50 or
more c1asts selected at random over a 1 to 2 m stratigraphic
interval. The location of pebble count stations is shown on
Figure 47.
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Figure 46. Composition of Prevost Formation sandstones (n=33) based on thin section point counts (500 points
per section) of randomly selected specimens. The sandstones comprise lithic arenite, sublitharenite, and lithic
greywacke (Pettijohn et aI., 1973) ((A)=wacke; (B)=arenite). Feldspar, tourmaline, and zircon are found in trace
amounts. The matrix of fine grained felsic minerals and opaques ranges from 8 to 25 percent. The data points
shown in the quartz wacke field represent quartz sandstone clasts ( n=3) in Prevost conglomerate. In composition
and texture they are like sandstone of the Yusezyu Formation (see Fig. 30H, 31). In (C) is shown the proportions
of chert, shale and siltstone lithic clasts, and quartz.
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is not tightly constrained, but is considered Frasnian. At a
locality in southeastern Niddery Lake map area, a Frasnian
ammonoid was uncovered from scree above Portrait Lake
chert-pebble conglomerate (Gordey et aI, 1982, locality 26).
On the basis of conodont data from nine barite occurrences,
many outside the map area, Dawson and Orchard (1982)
indicate at least two intervals of barite deposition within the
Portrait Lake Formation. The older is of late Middle
Devonian (Givetian) age and occurs near Macmillan Pass.
The presence of this horizon within Nahanni map area is
uncertain, but the age of the ORO occurrence mentioned
above may be similar. The younger, this one within the map

Figure 47. Paleocurrent data for the Prevost Formation.
Diagram (a) includes all data (rose diagram of nondirectional
structures). (b) to (d) are from locations shown on the index
map, which shows Prevost Formation outcrop. Parting
lineation was seen locally at (b) to be of the same orientation
as grooves. Data, although meagre, indicate dominantly
east-southeast to southeast paleoflow. Numbers 1 to 7 show
pebble count localities shown on Figure 45.
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Figure 48. Speculative diagrammatic correlation of Earn Group strata of northwest
and central Nahanni map area and southeastern Niddery Lake map areas. Map unit
symbols are those of Abbott (1983). A, B, C, and 0 are fossil localities described in
the text; the relative ages of these fossils indicate that ripple cross-laminated siltstone,
sandstone, and shale (Msp) in the Niddery Lake area, previously correlated with the
Prevost Formation (Gordey et aI., 1982), are older and equivalent to Portrait Lake beds.
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area and described previously, is an early Late Devonian
(Frasnian) horizon that is of regional extent. It likely
corresponds to one of the stratiform Pb-Zn-Ba horizons at
Macmillan Pass. The age of the sub-Portrait Lake uncon­
formity is uncertain, but it is above beds as young as late Eifelian
and may correspond to a regional sub-Frasnian (sub-Canol
Formation) unconformity in northern Yukon and northern
Mackenzie Mountains (see Fig. 12) (Aitken et aI., 1982).

Two fossil collections were made from the Prevost
Formation at widely separated localities in the Nahanni area.
Both come from c1asts and so provide only an older age limit
for the formation. One (Grizzly Bear Formation? c1ast)
contains Middle Devonian, Eifelian (australis Zone)
conodonts; the other (Appendix 4), contains conodonts of
Late Devonian (late Frasnian to early Famennian) age. The
underlying Portrait Lake Formation contains conodonts as
young as mid-Famennian (marginifera to velifera zones).
The upper age limit for the Prevost Formation is uncertain but
the overlying Tsichu formation contains conodont faunas as
old as Kinderhookian (Early Mississippian) (J.G. Abbott,
pers. comm., 1984). The age of the Prevost Formation is
therefore weakly constrained as latest Devonian to earliest
Mississippian.

In southeastern Niddery Lake (1050) map area, Earn
Group and younger strata have been mapped by Abbott
(1983). Speculative correlation with strata in Nahanni map
area is shown in Figure 48. The correlation is based on three
critical fossil localities. In the Niddery Lake area, early
Famennian (early Late Devonian) conodonts (M.J. Orchard,
pers. comm., 1984) have been collected by J.G. Abbott (pers.
comm., 1984) immediately above a thick unit of ripple
cross-laminated siltstone, sandstone, and shale (Abbott's unit
Msp, or upper Earn Group, 1983). In Nahanni map area, two
collections from high in the Portrait Lake Formation are
mid-Famennian, slightly but demonstrably younger.
Contrary to previous correlation by Gordey et al. (1982) of
Prevost strata with this ripple cross-laminated unit, it now
seems that the Prevost Formation is younger, and may not
even be represented in the southeastern Niddery Lake area
(Fig. 48). At its type section, the Portrait Lake Formation is
as young as late Frasnian (section 15, locality 406) whereas
the formation as mapped in Nahanni map area includes
younger beds (Fig. 48).

The Lower and Middle Devonian parts of the Portrait
Lake Formation correlate with all or part of shallow water
Mackenzie Platform carbonates of the Delorme, Camsell,
Sombre, Arnica, Natla, Landry, Headless, and Nahanni
formations (Fig. 12). Clastic formations correlative with
Devono-Mississippian parts of the Earn Group blanket the
northern Cordillera (Fig. 8). These include the Giventian
Hare Indian, Frasnian Canol (Aitken et aI., 1982), and
Frasnian to early mid-Famennian Imperial formations (Chi
and Hills, 1974) of northern Mackenzie Mountains and
northern Yukon. The Besa River Formation (Pelzer, 1966)
and the Fort Simpson Formation (Belyea and McLaren, 1962)
are correlatives in northern British Columbia and western
Northwest Territories respectively. MacIntyre (1983) and
Jefferson et a1. (1983) describe correlative chert-pebble
conglomerate, shale and sandstone, and stratiform
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barite-sulphide deposits of the Gataga District of northeastern
British Columbia. In Pelly Mountains, clastic strata and
felsic volcanic rocks of Earn Group age have been described
by Gordey (1981 b) and Mortensen (1982).

Provenance and tectonic significance of the Devono­
Mississippian Earn Group. Coarse clastics of the Earn
Group reflect uplift of a sedimentary terrane composed of
quartz sandstone, shale, and chert, all lithologies that are
found in older Selwyn Basin strata. The chert of the Road
River Group and quartz sandstones of the Hyland Group are
likely candidates to have underlain the source area(s). There
is a remarkable likeness between Yusezyu Formation
sandstones and sandstone cobbles found in the Prevost
Formation, a similarity that extends to thin-section scale. The
abundances and compositions of framework and accessory
grains, the types of feldspar and their style of twinning, and
even matrix are very much alike.

The nearest possible source area for the clastics is in
northeastern Tay River map area (Fig. 49). This is the nearest
location in which Road River and Hyland Group strata were
eroded in the Late Devonian. There, Earn Group c1astics
locally rest directly above deeply eroded block-faulted
Hyland Group sandstone. The Earn strata include
nonmarine(?) debris-flow and mud-matrix conglomerates
carrying chert, gritty sandstone, and rare black limestone
blocks to several metres in diameter. The sandstone and
limestone blocks are identical to lithologies found in the
immediately underlying Hyland Group. On adjacent fault
blocks, erosion was insignificant and Road River cherts are
not much removed beneath Earn Group strata. The faults
recognized within this area may reflect synsedimentary
tectonics at the edge of a much larger uplift, an uplift that
may have extended well to the north into Lansing map area
(Fig. 49).

A Devono-Mississippian submarine(?) conglomerate
channel complex mapped in southwestern Niddery Lake map
area (Fig. 49) (Blusson, 1974; M.P. Cecile, pers. comm.,
1987) extends into northern Sheldon Lake map area. This
may have been depositionally tied to the Prevost coarse
clastics to the southeast in the Nahanni region. This dispersal
pattern is consistent with the southeastern paleoflow
demonstrated for the Prevost Formation. The similar
composition of Portrait Lake and Prevost Formation clastics
suggests the same source area for the former.

If these contiguous coarse clastic deposits are part of one
depositional system, they outline a major submarine channel
complex along which coarse clastic detritus was transported
at least 200 km (see Fig. 49). Long-distance transport of
coarse c1astics within submarine channels has been reported
for modern and ancient settings. Submarine channels on the
modem Laurentian Fan on the east coast of Canada are some
250 km long, and dominated by deposition of coarse sand and
gravel (Piper et aI., 1985). The Northwest Atlantic
Mid-Ocean Channel serves as a conduit for turbidity currents
which deposit sand along its 4000 km length (Chough and
Hesse, 1976). Cretaceous deep-water conglomerates in
southern Chile were deposited in a fan channel greater than



120 km long (Winn and Dott, 1979). The confinement of
turbidity flows by channel walls allows such flows to travel
and carry coarse material for great distances. The passing
of powerful turbidity currents may also induce traction
and saltation transport of coarse bedload (see above
examples).

Exposures are not extensive enough to be able to deduce
the shape of the Prevost submarine fan(s). However, modem
fans with very long channels (see examples in Bouma et aI.,
1985) are typically elongate in a direction parallel to the main
channel system. Their elongate shape is partly controlled
through confinement by bottom topography (see also Winn
and Dott, 1979). Similarly, the Prevost submarine fan may
have been elongate in a northwest-southeast direction. This

orientation may have been partly controlled by bottom
topography developed through faulting (see Tectonics
section).

Assemblage Ill: Mid-Mississippian to Triassic
clastic shelf

The mid-Mississippian to Triassic sequence represents a
return to normal marine clastic sedimentation after the influx
of westerly derived turbiditic c1astics represented by the
Devono-Mississippian Earn Group. This interval includes the
mid- to late Mississippian Tsichu formation (quartz sandstone
and shale), the early Permian Mount Christie Formation
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Figure 49. A possible source area for Earn Group c1astics (wavy pattern) is located in Lansing map area.
Its extent to the north and northwest of the area indicated is unknown. Other patterned areas show the
generalized distribution of Earn Group strata (modified from Gabrielse et ai, 1980).. T~e conglomerate
pattern indicates the presence of sandstone or coarser c1astl~s .. The dashed pattern indicates shale and
siltstone. The bold dashed line is the approximate eastward limit of sandstone. In northeasternmost Tay
River map area, possibly the fringe of the source area, Earn Group str~ta rest unc~:>nformably above
block-faulted Hyland Group sandstone and Road River Group chert. DebriS flows Within the Earn ~roup

contain metre-size blocks of these lithologies. Paleoflow (indicated by arrows) and th~ preservation ?f
pre-Earn strata in other areas also serve to limit the source area to where shown. Generalized paleofl,ow In
southeastern Niddery Lake map area was inferred from Abbott (1982) and. Carne (1979, p. 11), and In the
southwestern part of the Niddery area, from the distribution of coarse facles \as a channel? .c0f!1plex) as
shown by Blusson (1974). The Cretaceous-Tertiary Tintina Fault and townslte of Faro are Indicated for
location.
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(chert and shale), and the Middle to Late Triassic lones Lake
Fonnation (siltstone, sandstone, and shale). Uppennost Pennian
and :owennost Triassic strata are not represented.

Tsichu formation (MT) (infonnal). The Tsichu (pronounced
tish-yu) formation is most extensively exposed in
southeastern and east-central Niddery Lake map area
(Abbott, 1982, units Csp, Cq, Cl; Cecile, 1986b, units CPq,
CPsh2, CP1s), northwest of the Nahanni area. There, the
name is applied informally to strata above the Earn Group
and beneath the Mount Christie Formation (J.G. Abbott, pers.
comm., 1984; M.P. Cecile, pers. comm., 1988). As a type
section remains to be designated, the name is also herein used
informally (indicated by lower case "f' in "formation"). In
the Niddery Lake map area the unit comprises quartzarenite,
shale, and limestone which have yielded conodont faunas
ranging from Tournaisian to Early Pennsylvanian in age. The
quartz sandstone occurs as thin to thick discontinuous bodies
in the lower part of the formation and limestone as thick
members in its upper part. The lower contact is mapped at
the base of quartzarenite or blue siliceous shale above brown
weathering siltstone and shale of the Earn Group. An
unconformity at the basal contact is suspected on the basis of
stratigraphic omission of underlying units as revealed by
regional mapping (Abbott, 1982; Cecile, 1986a). Tsichu
shale in places weathers brown and in these areas is difficult
to distinguish from the similar shale of the Earn Group. The
upper contact is sharp, unconformable, and easily mapped at
the first appearance upward of orange-brown weathering,
green shale and chert of the Mount Christie Formation.

Nahanni map area. The Tsichu fonnation in Nahanni map
area consists of grey to white weathering, resistant quartz
sandstone interbedded with recessive black shale and
siliceous shale. The best exposures are near Mount Wilson.
Quartz sandstone, having the same stratigraphic position east
of O'Grady Batholith, is also assigned to the Tsichu
formation.

The best exposed section in the map area (section 17)
occurs 6 km west of Mount Wilson, where the formation
totals 306 m. The lowermost 140 m consists of black
weathering, black shale, variably siliceous, brown
weathering, grey to brown siltstone, and minor medium
grained quartz sandstone. The sandstone is commonly
muddy, contains small shale clasts, and exhibits load casts
against underlying shale or siltstone. This predominantly
fine clastic interval is overlain by 153 m of grey weathering,
resistant, grey, fine- to medium grained, clean quartz
sandstone. The sandstone is punctuated in its upper part by
several even medium beds of black weathering, black
recessive shale. Sandstone-shale contacts are sharp and
planar. Internally, the sandstone is massive except for a 1.5
m thick parting. Sharply overlying the sandstone are 13 m of
blue-black weathering, black platy siliceous siltstone and
minor black chert. The basal contact of the formation is
poorly located in scree at the lower limit of gun-blue to black
weathering siliceous shale above brown weathering, grey
shale. The upper contact is defined at the first appearance of
rust weathering, black thin-bedded siliceous shale and silty
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shale (Mount Christie Formation) above the blue-black
weathering, platy siltstone of the uppermost Tsichu
formation.

About 8 km south-southwest of Mount Wilson, on the
western limb of Wilson Syncline (section 20; Fig. 50) the
Tsichu formation is at least 173 m thick. There it consists of
two quartz sandstone members of subequal thickness,
separated by about 36 m of blue-black weathering, black
shale. The sandstone is grey-white weathering, grey to black,
and very fine to medium grained. Other than a bedding
parallel, 2 m thick parting, it is massive. The base of the lower
sandstone (the base of measurement) rests sharply above
brown weathering, recessive black shale which is pro­
visionally assigned to the upper Earn Group. The top of the
Tsichu fonnation is defined at an abrupt change upward from
quartz sandstone to dark brown-tan to blue-grey weathering
silty shale provisionally assigned to the Mount Christie
Formation. At the southeastern end of Wilson Syncline the
quartz sandstone traced from the above section is overlain by
rust-orange weathering siliceous shale (Mount Christie
Formation). It is underlain by an unknown thickness of heavily
weathered, gun-blue weathering siliceous shale scree with
minor amounts of fine to medium grained white quartz
sandstone that resembles the basal Tsichu formation 6 km west
of Mount Wilson.

The Tsichu formation east of O'Grady Batholith com­
prises quartz sandstone estimated to be at least lOO m thick.
It forms a massive blocky felsenmeer and massive medium
to thick beds in outcrop. It rarely displays ripple cross­
lamination, and is locally dolomitic. It is both overlain and
underlain by hornfels including slate, cherty shale, and chert.
The original colour and sedimentary features of the enclosing
strata have been obscured by contact metamorphism. The
assignment of these overlying and underlying beds to the
Mount Christie and Prevost formations respectively, is there­
fore tentative.

Tsichu sandstone consists mostly of monocrystalline
quartz, locally up to 20 percent chert, rare detrital muscovite,
and up to 15 percent matrix. The last consists of fine
crystalline, low birefringent and opaque minerals. Silica
cement is widespread, and in places, lines of inclusion trains
identify original well-rounded to subrounded quartz grain
boundaries. In other examples, grain boundaries are
subangular. Sorting ranges from good to moderate.

Contact relations at the base of the Tsichu formation are
not exposed in Nahanni map area. On the basis of correlation
with the fonnation in Niddery Lake map area (Abbott, 1982;
Cecile, 1986a), an unconformity is assumed. The Tsichu
fonnation is overlain sharply and unconformably by siliceous
shale and chert of the Mount Christie Formation.

Environment, age, and correlation. Tsichu quartz sandstone
may have been deposited as bar finger sands on a shallow
marine shelf. The lateral discontinuity ofTsichu sand bodies
noted by Abbott (1982, p. 13) in Niddery Lake map area, and
their being overlain in that region by shallow marine
carbonate of the upper part of the formation (sections 18, 19;
Abbott, 1982, p. 13) are compatible with this setting. Tsichu



sandstone does not seem texturally mature enough to have
undergone prolonged washing in a beach environment. The
large proportion of matrix, suspended shale clasts, sharp
contacts with shale, and load casts suggest that some
sandstone beds may have been deposited from storm­
generated(?) sediment gravity flows. The source area for the
Tsichu formation remains uncertain. Equivalent and similar
strata in southeastern Yukon (Mattson Formation) are derived
from the east Alternatively, the minor but important chert,
as well as quartz in the sandstone could have come from
western Earn Group source areas.

Quartz sandstone of the Tsichu formation is in part of late
Visean age as indicated by conodont ages from within and
above it in Niddery Lake map area (sections 18 and 19). The
oldest conodont age definitely from the Tsichu formation is
Tournaisian (l.G. Abbott, pers. comm., 1984). In Nahanni
map area the formation is not younger than Late
Mississippian; a conodont collection from chert from the
overlying Mount Christie Formation is of this age (#412,
Appendix 4). Tsichu-Mount Christie relations are discussed
in detail in the section on correlation of the Mount Christie
Formation.

Outside of Niddery Lake and Nahanni map areas strata
equivalent to the Tsichu formation are rarely preserved. In
southeastern Yukon and southwestern District of Mackenzie
the Mattson Formation (Visean), consisting of sandstone,
shale, minor carbonate, and coal (Harker, 1963) is correlative
(Bamber and Mamet, 1978). In Dawson (l16B) map area,
the Keno Hill quartzite, previously inferred to be of
Cretaceous age (Tempelman-Kluit, 1970) is now known to
be Mississippian (Visean) on the basis of several
conodont collections (R.I. Thompson and MJ. Orchard,
pers. comm., 1987).

Mount Christie Formation (MPMC)(new). The buff to
orange weathering Mount Christie Formation consists of
shale, siliceous shale, chert, and minor sandstone. The best
exposures are along Wilson Syncline and south of O'Grady
Batholith. At the first location two members are recognized,
a lower tan-brown, orange to pale green weathering, variably
siliceous shale, and an upper member of medium-bedded
chert and shale. The Mount Christie Formation sharply
overlies the Tsichu formation and is overlain by brown
weathering Triassic strata of the lones Lake Formation.

Type section - section 20b - 62°48.2'N; 129°42.0'W. The type
section is located on the southwestern limb of Wilson
Syncline, about 24 km south-southwest of the peak, which is
located in Sekwi Mountain map area, after which it is named
(Fig. 50). The lower part of the section progresses up a
largely scree-covered slope and the upper 100 m is along a
ridge crest where outcrop is abundant. This section (totalling
687 m) is the only locality known where both upper and lower
contacts are represented.

At the type section the formation can be subdivided into
two members: 1) a lower shale member 524 m thick; and 2)
an upper chert member 163 m thick. The shale member
consists of dark brown, tan, and pale green weathering,

B

Figure 50. Tsichu (MT), Mount Christie (MPMC) (type section;
687 m) and Jones Lake (liJ) (type section; 750 +m) formations
on the southwestern limb of Wilson Syncline (section 20) (t. and
B). The contact of quartz sandstone of the Tsichu formation and
the overlying Mount Christie Formation is at "a". "b" marks the
approximate location of a Permian fossil locality and the base of
the upper chert member of the Mount Christie Formation. "c"
marks the contact of the Mount Christie Formation and the
overlying Jones Lake Formation. The top of the Jones Lake
Formation is not exposed. A. View toward the bottom part of
section 20 from the west. GSC 204922-PP. B. View of the same
ridge as A from the southeast. GSC 204922-00. C. Ripple
cross-lamination typical of siltstone and fine grained sandstone
throughout the Jones Lake Formation (this photo of talus block
at section 20). GSC 204922-RR.
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blue-grey and pale green shale and silty shale. From 309 to
366 m above the base of the member is a submember of
white-orange weathering, white, fine to medium grained,
locally ripple marked quartz sandstone. The shale member
is capped by a bedless than one metre thick of dark red
weathering, grey medium crystalline limestone. In its upper
part, above 375 m, occur 5 to 10 percent scattered nodules of
fine crystalline barite up to 0.3 m in diameter.

The overlying chert member (163 m) consists upward of:
1) 54 m oforange-grey weathering, pale green, blue-grey, and
grey chert in medium beds; 2) 80 m of dark green-brown to
blue-grey weathering, pale green to dark blue-grey shale; and
3) 29 m of medium-bedded interbedded chert and shale.
Scattered nodules ofrnedium crystalline barite up to 0.2 m in
diameter occur within the basal 54 m of the member.

The basal contact of the formation is defined at the sharp
contact of basal Mount Christie shale with uppermost quartz
sandstone of the Tsichu formation. It is presumed
unconformable, as a regional unconformity occurs beneath
Mount Christie strata in southeastern Niddery Lake map area
(beneath unit Ppt of Abbott, 1982; beneath unit CPa of
Cecile, 1986a). The upper formational boundary is
unconformable (see type section of Jones Lake Formation)
and is picked at the top of the highest chert bed beneath
overlying Jones Lake Formation shale.

submember at the type section. Barite nodules occur
scattered throughout all but this sandstone and the basal 50
m of the shale member. The chert member, 106+ m thick
consists of orange weathering, grey chert with scattered
round barite nodules to 0.3 m in diameter. Near the top of
measurement is about 6 m of grey-green weathering, green
argillite. The basal contact of the formation with underlying
blue-black siliceous Tsichu siltstone is sharp and presumed
unconformable. The upper contact is not exposed. The lower
shale member at this locality is only about one half as thick
as that at the type section, but unlike the type section is highly
siliceous and contains thin-bedded chert. Presumably it
represents a more condensed sequence.

Northeast ofMount Wilson and along the southern margin
of O'Grady Batholith, the Mount Christie Formation is as
described for the previous two sections, although shale and
chert members have not been distinguished. It consists of
rust-orange to dark grey-brown weathering shale, silty shale,
and minor chert, variably hornfelsed. At the first locality,
gun-blue weathering siliceous shale assigned to the Tsichu
formation is sharply overlain by rusty brown weathering,
slightly hornfelsed(?) slate which, on fresh surfaces, is
grey-green, black, or pale green.

The Mount Christie Formation is apparently bounded by
regional unconformities (see below, and Jones Lake
Formation).

Figure 51. Speculative diagrammatic correlation of Tsichu
and Mount Christie formations in northwestern Nahanni and
eastern Niddery Lake map areas. See discussion in text.
Numbers refer to fossil localities.

Other areas. About 10 km northwest of the type section is a
well-exposed locality (section 17) at which nearly the entire
Mount Christie Formation is preserved. There, both the
lower shale and upper chert members are also recognized.
The lower shale meinber, about 296 m thick, consists of: 1)
rust weathering, well-bedded siliceous shale and silty shale;
2) resistant thin-bedded, rusty weathering, grey chert and
siliceous argiIlite; and 3) dark green-brown weathering, green
argiIlite. From 134 to 165 m above the base of the member
is a submember of white weathering, white fine grained clean
quartz sandstone. This likely correlates with a similar
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Environment, age, and correlation. The lithology and overall
lack of wave- or traction-produced sedimentary structures
suggests deposition .of the Mount Christie Formation in a
below wave-base setting. Times of chert deposition would
correspond to lulls in clastic input. The quartz sandstone in
the shale member might reflect a briefcoarse clastic incursion
into this relatively quiet environment, and/or might indicate
some temporary shoaling in water depth.

No macrofossils have been found in the Mount Christie
Formation. Based on four conodont collections, three from
high in the unit, the chert member is of late Wolfcampian to
Leonardian (Early Permian) age. The shale member in its
lower part has only one conodont fauna and this is of probable
Late Mississippian age (Appendix 4). To the west, in Tay
River map area, a conodont collection recovered from
thin-bedded chert assigned to the Mount Christie Formation
(Gordey and Irwin, 1987) is of mid-Pennsylvanian age (MJ.
Orchard, pers. comm., 1987). This sparse fossil control
indicates the Mount Christie Formation ranges in age from
Late Mississippian to Permian. It is therefore partly
equivalent to carbonate composing the upper part of the
Tsichu formation in Niddery Lake map area. These
carbonate beds have yielded Mississippian and Early
Pennsylvanian conodonts (see sections 18 and 19). This
equivalence presents an apparent dilemma, for the Mount
Christie Formation also unconformably overlies the Tsichu.
An explanation is indicated in the south-north diagrammatic
section in Figure 51. The lower Tsichu formation, typified
by quartzite, extended across the region. In later Tsichu time
however, carbonate developed in the north and east which
was flanked to the south and west by the starved shale-chert
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succession of the Mount Christie Fonnation. The extension
of the sub-Mount Christie unconfonnity within the upper
carbonate-bearing Tsichu (see Fig. 51) is uncertain. A
northwest(?) trend for the suggested Tsichu-Mount Christie
facies boundary is poorly constrained as there are only two
areas of upper Paleozoic Tsichu carbonate (in the vicinities
of sections 18 and 19) preserved. Whether this carbonate
represented a regional carbonate platfonn or only a small
shoal is uncertain.

Strata assigned to the Mount Christie Fonnation occur
extensively in western Tay River (105K) (Gordey and Irwin,
1987) and northeastern Gleynlyon (105L) map areas where
they comprise thin- to medium-bedded chert and shale.
Conodont collections from chert in these areas range from
mid-Pennsylvanian to Pennian in age (MJ. Orchard, pers.
comm., 1987). In Dawson (116B) map area, equivalent strata
comprise the mid-Pennian Tahkandit Fonnation (limestone)
and unit 14 of Tempelman-Kluit (1970). The latter,
consisting ofgreen and red slate and minor chert, was inferred
to be of Early Cretaceous age by Tempelman-Kluit (1970),
but on the basis of unpublished conodont collections it is now
considered Pennian (R.I. Thompson and M.I. Orchard, pers.
comm., 1987). In northeastern British Columbia, south­
eastern Yukon, and southwestern District of Mackenzie,
latest Mississippian to Pennian strata include: I) the Stoddart
and Upper Mattson fonnations (siltstone, shale, sandstone;
uppennost Mississippian); 2) the Kindle Fonnation (silt­
stone, shale, sandstone; Lower Permian); and 3) the
Fantasque Fonnation (chert; Upper Pennian) (Bamber et aI.,
1968). Because of sub-Permian and sub-late Permian
erosion, Pennsylvanian strata in that region may be only
locally represented.

lones Lake Formation ("lj) (new). The lones Lake
Formation comprises siltstone, sandstone, and shale that
weather tan-brown. From a distance it is distinguished from
the underlying Mount Christie Formation by the latter's more
orange weathering colour. The thickest sections compose the
core of Wilson Syncline, but additional good exposures are
found southwest ofO'Grady Lake and southwest ofO'Grady
Batholith. The lones Lake Fonnation is the youngest
formation exposed in the map area.

Type section - section 20b - 62°48.3'N; 129°42.4'W. The type
section is located 8.8 km south of Mount Wilson and about
31 km southwest of lones Lake after which the formation is
named (Fig. 50). The section totals 750 m (top not exposed)
and represents the thickest section ofTriassic strata preserved
in the Nahanni and surrounding map areas.

Upward, the type section comprises: I) 33 m of basal
recessive dark grey weathering, dark grey to black siltstone
and shale; 2) 117 m of moderately resistant, brown
weathering, thin- to medium-bedded siltstone and very fine
grained sandstone; 3) 213 m of recessive dark brown to dark
tan weathering, dark brown siltstone (15%) and shale (85%);
and 4) 387 m of resistant, grey to tan weathering, grey to
black, very fine grained calcareous sandstone, minor shale,
and siltstone in thin to medium beds (0.2 m or less). Above

this level, measurement was tenninated because of minor
folds developed toward the core of Wilson Syncline. Ripple
cross-lamination is well displayed in silt and sand sized
material throughout the fonnation (Fig. SOC). The base of
the fonnation is mapped at the top of the highest chert bed of
the underlying Mount Christie Formation. Regional
stratigraphic omission suggests an unconfonnity at or close
to this contact. Ideally, the formation boundary should be
placed at the unconformity. However, because of the
similarity of uppermost Mount Christie shale (interbedded
with the uppermost chert) and lones Lake shale this
unconfonnity cannot be pinpointed in the type section. It is
possible that the erosion surface is not at the topmost chert
bed, but that it separates these similar shales and is located
somewhere within the basal 33 m of strata herein included
within the lones Lake Fonnation.

Other areas. Elsewhere the lones Lake Fonnation is similar
to that of the type section. Tan-brown weathering, commonly
calcareous, thin-bedded monotonous siltstone, sandstone,
and shale are the dominant lithologies. Ripple cross­
lamination and calcareous cement are diagnostic of lones
Lake strata. A major unconformity beneath Triassic strata is
suggested by the absence of the underlying upper chert
member of the Mount Christie Fonnation 12 km east of
Mount Wilson, and an isolated occurrence of Triassic strata
along South Nahanni River apparently resting above the Earn
Group.

Environment, age, and correlation. The abundant ripple
cross-lamination suggests deposition of the lones Lake
Fonnation on a shallow marine shelf constantly swept by
bottom currents. No paleoflow analysis was attempted and
an eastern source, like similar Triassic strata in British
Columbia (Gibson, 1975), is an assumption rather than
proven. Two conodont collections date the lones Lake
Fonnation as Triassic (Appendix 4). One conodont collection
from 321 m above the base of the type section is of Early
Triassic (Smithian) age. The other, from unknown strati­
graphic position, is of probable Triassic age.

Triassic strata are the youngest preserved over much of
central Yukon, and seldom fonn extensive exposures. Most
could be referred to the lones Lake Fonnation. Lithologies
typically include ripple cross-laminated siltstone, sandstone,
shale, and minor limestone. Isolated occurrences of Triassic
strata are reported in Tay River (I 05J) and Sheldon Lake
(105K) (Roddick and Green, 1961a,b; Gordey and ITWin,
1987), Finlayson Lake (Tempelman-Kluit, 1977a), and
Niddery Lake (1050) (Abbott, 1982, 1983; Cecile, 1986a)
map areas. In Dawson map area, strata mapped as Triassic
include siltstone and fossiliferous limestone
(Tempelman-Kluit, 1970). A thick section of strata
previously thought Cretaceous in this region by
Tempelman-Kluit (1970, unit 15) is now known to be Triassic
on the basis of several conodont collections (R.I. Thompson
and MJ. Orchard, pers. comm., 1987). These strata include
at least 600 m of cross-laminated siltstone with interbedded
brownish-grey shale. A regional sub-Triassic unconfonnity
is suspected to account for the thinning or removal of
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Carboniferous and Permian strata in all of these areas. The
lones Lake Formation correlates with the Toad Formation
and possibly younger and older Triassic formations
extensively developed in northern British Columbia (Gibson,
1975).

GRANITIC ROCKS

R.G. Anderson

SELWYN PLUTONIC SUITE (Ks) (new)

Mid-Cretaceous granite and granodiorite underlie about 7
percent of Nahanni map area, forming a northwest-trending
belt in the northeastern part of the region (GSC map 1762A).
Plutons are commonly circular in plan, and less than I km to
20 km in diameter. They intrude and hornfels strata as young
as Triassic(?), have aureoles to 3 km in width, and crosscut
folds and faults. Contacts with country rocks are generally
steep.

The plutons (Fig. 52 and 63b; Table I) form part of a
distinctive group of inclusion poor, compositionaIly
restricted granite and granodiorite intrusions northeast of
Tintina Fault, herein termed the Selwyn Plutonic Suite (age
of 80-106 Ma; average 92.4 Ma).

Individual plutons are named informally after nearby
geographical features. Exceptions are plutons cospatial with
important tungsten, tin, and/or base metal skarn deposits or
occurrences. These plutons are informally named for the
commonly used property or mining camp name (e.g.
MacTung, Gun, Clea, Cac, Rudi, and CanTung plutons).
Lened pluton and mining camp are the namesakes of Lened
Creek.

This summary of field, petrographic, isotopic age date,
geochemical, and stable and radiogenic isotopic data includes
plutons within the map area as well as those in adjacent
regions (e.g. Emerald Lake, Keele Peak, and MacTung
plutons in Niddery Lake map area (NTS 1050), Itsi batholith
and Gun pluton partly in Sheldon Lake map area (NTS 1051),
CanTung pluton in Frances Lake map area (NTS I05H),
Hole-in-the-Wall and Coal River batholiths in Flat River
(NTS 95E) and Mount Appler pluton in Glacier Lake map
area (NTS 95L); Fig. 52, Table 1). Lithological nomen­
clature (see Fig. 60) is consistent with Streckeisen (1973).

Definition andfield relations

Selwyn Plutonic Suite is heterogeneous, comprising white to
mottled white-and-grey weathering, mafic-poor to
moderately mafic, (hornblende- or muscovite-) biotite granite
or granodiorite stocks and batholiths (see Fig. 53, 55, and 56).
The intrusions are blocky-jointed, locally inclusion-bearing,
and composite (i.e. contain mappable phases) or homo­
geneous. The plutons are generally massive but locally are
foliated or lineated. Equigranular, seriate, and (alkali­
feldspar) megacrystic textures are common.

Pigage and Anderson (1985) described the informally
named Anvil plutonic suite, 200 km west of Nahanni map
area. The Anvil plutonic suite is similar to and is included
within the Selwyn Plutonic Suite. The informal name is
retained to describe the plutons in the Anvil Range because
there the geological relations between plutonic and coeval
volcanic rocks (South Fork volcanics) are best exposed
(Gordey and Irwin, 1987).

Plutons of the Selwyn Plutonic Suite can be described in
terms of a simple threefold division based on the presence of:
1) widespread common hornblende (with or without biotite);
2) biotite, with rare scattered hornblende (transitional
plutons); or 3) biotite and muscovite (two-mica plutons).

Within the Nahanni region, hornblende-bearing plutons
(unit KS1: O'Grady Batholith, and northern and central
Nahanni plutons) occur northeast of the more widespread
two-mica plutons (unit KS2: MacTung, Clea, Pelly River,
Mount Wilson, Lened, Cac, Rudi, and Nar plutons).
Transitional plutons (unit KS2: Gun, southern Nahanni, and
Shelf Lake plutons) contain local or scattered hornblende or
muscovite as an accessory mineral and form a medial belt
between the hornblende- and two-mica-bearing end members
of the suite. Silicic homogeneous geochemical compositions
mirror a particular pluton's mafic mineralogy and can be
classified into less evolved, metaluminous (hornblende­
bearing) and more evolved, peraluminous (two-mica) end
members and a transitional variety. Stable and radiogenic
isotopic values suggest significant but variable contam­
ination and/or assimilation of radiogenic crust on all scales.
The peraluminous two-mica plutons are cospatial with tungsten­
base metal skarns (e.g., MacTung, Lened-Cac-Rudi, and
CanTung plutons).

The lithological variation within the Selwyn Plutonic Suite
is formally defined by reference to four type localities (see
below). Two of these localities display hornblende-bearing
rock types. The transitional and two-mica granitic rocks
are also each represented by a type locality.

Plotons with hornblende

There are two varieties of hornblende-bearing pluton: 1)
alkali feldspar-rich quartz syenite and granodiorite; and 2)
homogeneous granodiorite which lacks titanite (sphene) and
opaque minerals (Table I).

Hornblende-bearing alkali feldspar-rich composite
intrusions

Type locality. The type locality for the alkali feldspar-rich
composite intrusions (i.e. contains mappable phases) is the
southwestern part of O'Grady Batholith (62°49'12"N,
129°01'30"W, Fig. 54). Excellent and extensive exposures
reveal gradational changes from equigranular medium
grained hornblende-biotite granodiorite near the batholith's
margin (Fig. 55C) to foliated transitional (biotite-)
hornblende quartz syenite (Fig. 55B) to massive, medium to
coarse grained, crowded megacrystic hornblende quartz
syenite (Fig. 55A) toward the batholith's core (Fig. 54).
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Table1. Geological and petrographical features of Selwyn Plutonic Suite

Associated Composite Abundance Salelllllc and Inclusion
Pluton with or and size of Mafic Accessory Intra plutonic Type and
(area) W skarns Homogeneous Phases Composition Megacrysls Fabric Minerals Minerals Dykes Abundance

TWO·MICA PLUTONS

MacTung yas composite equ1oranular, granite, megacrystlc massIve blollte, mUSCovite, peralumlnous blotlte dlonte
(29 km') megacrysllc, granodlontc phase 17·20'Jo; muscovite garnet, granite (whiCh (rare)

line grained, '·2 cm long) tourmaline, contains garnet
satclllllC apalrte, and muscovite)
IntruSions zircon, and aptHlc

allanite granile

Clea yes composite eQuigranular, granite equlgranular maSSive or blOhte mUSCovite, aplile, hornfels
(0.3 km') coarsely (boil) phase « 2%; lalntly lourmahne, peymalile, (common);

megacrystlc prl3ses) 3·5 cm long); lollated Zircon, lonahte line grained
coarsely mega· megacrysls allanlte mat.e
CrySIlC phase InclUSIons
(5-10%; 5·8 cm (rare)
long

Lelled yes conlposlte eQuiyranular, granite eQuigra1lular massive or blQtlte~ muscovite, aplile, fine grained
(12.3 kill') coarsely (all phase ( < , 0;0 to weakly muscovite apalHe, lelsic porphyry biohte dionle

n1egacry::H1c pl18ses) < < 1%; 1 cm Iineated or zircon (rare or absent)
long); coarsely foliated
megacrystlc megacrysts
phase (3- 7%;
3·5 cm long, up
107·10 cm long)

Cac yes composIte eqUlgranular, granite coarsely mega- massive blotlte muscovite peraluminous fine grained
(1.9 km') Coarsely CrystlC phase apatIte, granile (COnlalns biol/te diorite

megacrysllc, (3-10%; 3-5 cm Zircon, muscovile ... gar- (rare to absent)
sfdlelllllc long) ± garnet. nel + andaluSIl8):
IntruSIons ± lourmaline, aphle

± am.lalusite
especially in
satellitic
piu tons

Rudl yes composite eQuigranular, granite eQulgranular massIve; blQtlte mUsCovite, peraluminous fine grained
14.7 km') coarsely phase « 1% to rare maflc garnet. granite (contains biotJte dlonte

megac:rystlc, «l%;2-3cm schlieren tourmaline, mUscovIte + (rare)
satellitlc long); coarsely near (espeCially In garnet -+ tour-
IntruSions megacrystlc contacts peralurnlnous maline); aplite

phase (3·5%; intrusions)
2·5 cm long)

Netr yes 11Omogeneous porpt'yfLllc granodlorite plagioelase massive blolite none none
(0.4' km') ( 10% J and biohle

(5%) phenocrysts

Mount WIlson no compOSite eQuIgranular. granite and megacrysllc massive btOllte apatite, coarsely biotite-rich,
{2.1 k102, megacrysttc. granOdloflle (5-10%; 1·2 cm Zircon, megacrystlc polymlctic malic

satelhllc long) monazlte granite dlonle (1-5%)
intrUSions

Pelly River no COlIlP°::iI!(; eQUlgrcmular, grarllte and rnegacrysllc and maSSive or blot lie apatite, aplite fine grained
(5.4 km') megacrysllc, granodloflte coarsely Inega· foliated zircon, porphyry, biolite dlorite

coarsely cryShC pf13ses (megacrysl.c allanite, lamprophyre (1·2%)
megacrystlc (5-15'%: 2 cm x phase); rnonazlte,

, cnl, up to massive muscovite
4 cm x 2 cm) (coarsely (secondary)

megacrystlc
and equl-
granular
phases)

TRANSITIONAL PLUTONS

Gun no homogeneous equlgranular gr;}nodlonte rare; ~6 cm maSSIve blGhte > aJlanlte, apllle fine grained,(25.2 km') 10 senate long hornblende zircon, maliC, blotlte
apallte monzodiorile

(rare) and
hornlels (rare)

Soulllern no homogeneous coarsely granite 7-15%; 3-5 cm maSSive or biotlte, allanlte, apllle, fine grained,Nalletllrll meyacry~hc long faintly rare Zircon, porphyry maflc, biotlte15.4 km') foliated hornblende apatIte dloflte (rare)
megacrysls

Shell Lake no hamoyeneous megacrystlc granite 5-7%: t cm x massive blOhts, alfanlle, aphle malic, blollte(47.6 km') 1 cm Zircon, porphyroblastic
apatlle, or fine grained
hOfflblellde. biotlle-horn-
clinopyrox€lle blende diorile

(uncommon)

HORNBLENDE·BEARING PLUTONS

O'Grady no conlposlte marginal gldrllle crowded mega· massive Ilomblende magrletlte, apllte, fine grainedbattlolilh (cQulgralluJar CrysllC phase (mar£llnal .:!: blotllC tltanlte, pegmatLte, hornblende(270 km') and coarsely (40,60%; 0.5' and .:!: clmo- apatIte, rare porphyry dlomemegacrysIIC). 1 cm): transj- crowded pyroxene Zircon, (marginaltranSltlorlaJ, lconal phase megacrystlc allanlte, phase. 1-3~0;crowuClJ (3,5%; 0.5·1 cm); phases) or tourmaline transitional andnleg<Jcrystlc marginal phase fOliated cfowded mega-
(absent or (transitional cryslic phases,
5-15%; 0.5- phase) < 1 to < < 1%)
2 em long)

NOrlhern no 11umoge'leous eqUlgrdnlJlar granodlonte none massive; blollle> allanlte, aphle. maliC, poly-Nahannl
(2.0 kill')

locally hornblende zircon, malIC mic tiC horn-
intensely apatIte porphyry blende-blotlte
fraclured dlorite « 1

to 2%)
Contral no tlolllogl:neOtJs 8QUlyranular granodloftte none maSSIVI blotrtc > apatite, porphyry, maliC, poly·NCttWfllll
(37.5 kfll~)

tlofllblt;(ltJe zircon. apllltc mlCllC tlorn-
allanlto, granite blende- and
tourmaline biohte-rich

dionle (1-5%)
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Figure 53. Mactung and Mount Wilson plutons. A. View west across Cirque Lake to Mount Allan and
the roof of the Mactung Pluton. GSC 204922-SS. B. View northwest to Mount Wilson and intrusive
contacts (outlined by dots) of Mount Wilson pluton. GSC 204922-TI.
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Figure 54. Geology of O'Grady Batholith.
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Figure 55. Phases in the O'Grady Batholith
(see Fig. 54). A. Crowded megacrystic phase.
GSC 204922-UU. B. Moderately foliated
transitional phase. GSC 204922-VV. C.
Inclusion-bearing equigranular marginal
phase. GSC 204922-WW.

Figure 56. Phases occurring within central Nahanni pluton.
A. Inclusion-bearing equigranular hornblende-biotite
granodiorite. GSC 204922-XX. B. Aphanitic mafic andesite
dyke. GSC 204922-YY.
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Figure 57. Geology of plutons associated with tungsten skarns. A. Mactung pluton. GSC 204922-ZZ.
B. Plutons around Lened camp. GSC 204923.
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Figure 58. Megacrystic varieties of the Selwyn Plutonic Suite.
A. Megacrystic phase in the Shelf Lake pluton. GSC -1993-002W
B. Faintly foliated, coarsely megacrystic phase in the Lened
pluton. GSC 1993-002V

Scattered mafic inclusions (l % of rock) decrease in
abundance from marginal to core phases. Aplite and
pegmatite dykes are rare compared with localities to the
north.

O'Grady Batholith, Emerald Lake plutons (Smit, 1984;
Smit et aI., 1985), and parts of the Keele Peak pluton (Cecile,
1986a) typify the alkali feldspar (K20-) rich granodiorite and
quartz syenite variety. These contain euhedral alkali feldspar
megacrysts, and interstitial plagioclase, hornblende (with or
without biotite), magnetite, and titanite. Granodiorite and
quartz syenite make up discrete phases but contacts are
commonly gradational. Megacrystic alkali feldspar
commonly outlines a planar fabric or trachytoid texture. In
the Q'Grady Batholith, intense steep foliation defined by
alkali feldspar is characteristic of the transitional phase and
defines a zone of high strain. The zone resulted from
differential movement between nearly consolidated
granodiorite along the margin of the pluton and quartz syenite
of the batholith'score.

Mafic inclusions are rare (1-3% of rock) and most
common in the Q'Grady Batholith's marginal phase. Pelite
and calc-silicate hornfels and fine grained, hornblende-,
biotite-, and rarely, tourmaline-rich diorite inclusions
predominate. Tourmaline-rich aplite and pegmatite dykes
and intrusions crosscut the main phases and are particularly
common along the western margin of the batholith.

Figure 59. Satellitic, peraluminous, garnet- and
muscovite-bearing biotite granite dyke near the northern
margin of the Rudi pluton. K-Ar isotopic ages for muscovite
and biotite from this peraluminous dyke are 84 to 87 Ma
(see Fig. 63a). GSC 204923-A.
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Hornhlende-bearing homogeneous intrusions

Type locality. The type locality for the homogeneous
medium grained hornblende-bearing granodiorite variety is
in the southern part of central Nahanni pluton (62°39'02"N,
128°37'32"W). Homogeneous massive inclusion-bearing
hornblende-biotite granodiorite is characteristic of this area.



Biotite-hornblende-plagioclase porphyry dykes which are
abundant near the southern margin of the pluton, crosscut
it and its rusty contact aureole.

Northern and central Nahanni plutons typify the second
variety of hornblende-bearing pluton (Fig. 52, 56). Both are
composed of homogeneous massive, equigranular or seriate,
medium grained hornblende-biotite granodiorite. Titanite or
opaque minerals are almost never seen. This variety of
granodiorite is similar to granodiorite phases in the
alkali-feldspar-rich plutons (e.g. O'Grady Batholith).
Heterolithic fine grained hornblende-biotite diorite
inclusions are uncommon (1-5% of rock) but more
widespread than in the O'Grady Batholith (Fig. 56A). Dykes
are common in the plutons (Fig. 56B). Aphanitic and
porphyritic (hornblende-, biotite-, and/or plagio-clase­
phyric) andesite dykes predominate over aplite and pegmatite
varieties. Hornblende, rnafic inclusions, and mafic porphyry
dykes are less common in the northern Nahanni pluton than
in the central Nahanni pluton.

Scattered subeconornic skam and vein showings are
associated with the hornblende-bearing plutons. The
showings contain the mineral associations (sphalerite-)
pyrite-chalcopyrite-arsenopyrite (Anderson, 1983),
molybdenite-chalcopyrite, and chalcopyrite- magnetite
-pyrrtite-arsenopyrite and minor gold and tungsten
(particularly in the O'Grady and Emerald Lake batholiths;
Smit, 1984, p. 32; Smit et aI, 1985).

Two-mica plutons

Type locality. The type locality, the MacTung pluton,
(63°17'48", 1300 08'06''W; northeast of Cirque Lake; Fig.
53A) has the best and most extensive exposure of the
composite nature, intrusive relations, intraplutonic dykes,
and associated metallogeny of the two-mica plutons (Fig.
57A). Massive homogeneous inclusion-poor equigranular
medium grained (garnet-) muscovite-biotite granite is
intruded by leucocratic aplite. Westward and southward, the
equigranular peraluminous granite grades into a megacrystic
equivalent and, with increasing structural height, to aplitic
leucocratic granite. These lithologies, intrusive relations, and
the peraluminous nature (e.g. "primary" muscovite and gamet
as an accessory mineral) of its marginal phase and satellitic
dykes are typical of two-mica plutons associated with
tungsten-.and base metal-bearing skarns.

Diagnostic features of two-mica plutons include: small
size; common composite nature (i.e. comprises mappable
phases); a paucity of porphyritic mafic dykes but common
peraluminous dykes (Fig. 59); the presence of muscovite;
and common large feldspar megacrysts (Fig. 52 and 58;
Table 1).

The two-mica plutons comprise two compositionally
similar but texturally distinct granite or granodiorite phases;
equigranular, locally peraluminous granite along a pluton's
margin grades inward to a compositionally similar alkali
feldspar megacrystic phase (Fig. 57 and 58; Tompson, 1978;
Godwin et aI., 1980; Anderson, 1982, 1983). Alkali feldspar
megacrysts constitute 5 to 10% (locally up to 20%) of the

rock. They may be randomly arranged, lineated or foliated,
and reach lengths of 13 cm (2-5 cm average; Fig. 58B).
Leucocratic, fine or medium grained, siliceous biotite granite
phases, with smoky grey quartz patches or phenocrysts, are
common in plutons cospatial with tungsten skarns.

Mafic inclusions are less common in the two-mica plutons
than in the hornblende-bearing plutons. Fine grained
heterolithic rarely layered mafic inclusions constitute much
less than 1 volume percent. Generally, the inclusions are
more mafic analogues of the host; hornblende is lacking.

Biotite is the sole essential mafic mineral. The accessory
minerals muscovite, garnet, andalusite, and/or tourmaline,
visible in hand specimen, preferentially occur within
equigranular granite along a pluton 's margin or in satellitic
dykes (Fig. 59). These peraluminous phases are peculiar
to intrusions cospatial with important tungsten skarns
(Fig. 57).

Irregular aplite and pegmatite intrusions are abundant
within two-mica plutons and also commonly occur along
plutonic margins. Biotite porphyry and rare homblende­
c1inopyroxene lamprophyre dykes occur locally in some
plutons (e.g. Pelly River and Lened plutons; Table 1).

At MacTung (Dawson and Dick, 1978; Dick, 1979, 1980;
Dick and Hodgson, 1982; Atkinson and Baker, 1986), the
Lened camp (Glover and Burson, 1986), and CanTung
(White, 1963; Blusson, 1968; Zaw, 1976; Archibald et aI.,
1978; Dick, 1980; Dick and Hodgson, 1982; Mathieson and
Clark, 1984; Bowman et aI., 1985), important W-Cu (Mo,
Zn) skarns are associated with the two-mica plutons that
contain peraluminous marginal or satellitic phases (Fig. 59;
see also Mineral Deposits section and Appendix 2).

Transitional plutons

Type locality. The locality that best displays features typical
of transitional piu tons is in southern Nahanni pluton
(62°34'18"N, 128°35'18"W). There, coarsely megacrystic
biotite granite along the pluton margin (Fig. 58A) grades
inward to seriate or equigranular hornblende-biotite
granodiorite of the pluton's core. The hornblende-free
granite is lithologically like the two-mica plutons and the
hornblende-biotite granodiorite is a leucocratic equivalent
of the Selwyn Plutonic Suite's hornblende-bearing end
member.

Transitional plutons (Gun, southern Nahanni, and Shelf
Lake plutons) share some features of both previously
described plutonic types. They are white weathering,
predominantly massive, and inclusion-bearing, seriate,
medium grained biotite granodiorite. Aplite and pegmatite
dykes are common. Biotite-plagioclase phyric mafic dykes
occur rarely. Alkali feldspar is finer grained in seriate plutons
(e.g. Gun and Shelf Lake plutons) than in megacrystic
varieties (e.g. southern Nahanni pluton). Euhedral horn­
blende occurs in accessory amounts either scattered
throughout the Gun pluton or restricted to a few localities
in the centre of the southern Nahanni and Shelf Lake
plutons.
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Petrography

Threefold division of the Selwyn Plutonic Suite is also
possible on petrographic attributes (Table 1). All varieties
contain the essential minerals alkali feldspar, quartz,
plagioclase, and biotite. The modal abundances of the felsic
minerals define compositionally restricted, granite and
granodiorite fields for all textural varieties of the three
plutonic types (Fig. 60). Hornblende-bearing plutons are less
siliceous and more diverse in composition than the two-mica
plutons. Rare euhedral or subhedral apatite, zircon, allanite,
and interstitial tourmaline accessory minerals occur
throughout Selwyn Plutonic Suite. Except for the Emerald
Lake pluton, parts of the Keele Peak pluton, and O'Grady
pluton, the suite lacks primary opaque minerals or titanite
(sphene). Irregular, slightly more calcic, preferentially
altered cores in oligoclase occur in all three plutonic
varieties but are more common in the hornblende-bearing
plutons (e.g. O'Grady Batholith). Myrmekite is more
abundant in two-mica plutons than in hornblende-bearing
plutons but occurs in both.

Hornblende-bearing plntons

In hornblende-bearing plutons, euhedral or subhedral apatite,
zircon, magnetite (O'Grady Batholith; Fig. 61A),
clinopyroxene (O'Grady Batholith and transitional Gun
pluton), plagioclase, hornblende, biotite, and titanite
(O'Grady Batholith; Fig. 61A) are surrounded by anhedral or
subhedral quartz and microperthitic alkali feldspar.
Hornblende and biotite are altered to chlorite, epidote,
titanite, and calcite; plagioclase is altered to fine grained
sericite. Hornblende absorption is weak (Nahanni plutons) or
strong (O'Grady Batholith). The amphibole pleochroic
schemes are: 0: = «lear or pale brown, ~ =pale yellowish
green, and y '= medium green in northern and central Nahanni
plutons; 0: = light brown, ~ = dark olive-green, and y' = dark
to bluish green in O'Grady Batholith. Clinopyroxene occurs
as irregular hornblende-rimmed cores in O'Grady Batholith
or as biotite-rimmed subhedra in Gun pluton. Biotite's

QUARTZ

pleochroism (cr' = pale brownish yellow; ~ = y , = dark
chocolate brown) and comparative lack of inclusions
(comprising uncommon subhedral zircon and apatite) typify
the hornblende-bearing plutons.

Plagioclase in hornblende-bearing plutons is generally
more calcic (andesine and oligoclase, An28 to An57) than that
in two-mica plutons. Complex normal and oscillatory zoning
result in a decrease in anorthite content of about An)2 from
core to rim. Alkali feldspar in the O'Grady Batholith's
crowded megacrystic phase is moderately or intensely turbid
(Fig. 61A) and commonly contains vestiges ofplagioclase in
its core. Quartz extinction is undulose and subgrains are rare.

Two-mica plntons

In two-mica plutons, euhedral apatite, zircon, and monazite
occur as inclusions in later formed subhedral plagioclase and
biotite and in interstitial or subhedral quartz and alkali
feldspar grains. Biotite's pleochroism (0:= pale brown; ~= y' =
reddish or rusty brown) and inclusion mineralogy are distinct
from hornblende-bearing plutons. Round, fine grained
zircon and monazite inclusions in biotite are outlined by
common radiation damage haloes (Fig. 61B). Peraluminous
phases along plutonic margins or satellitic to them
characteristically contain early formed, inclusion-free, euhedral
spessartine gamet and/or andalusite as accessory minerals (Fig.
61C). Zoned allanite and tourmaline are generally interstitial,
although scattered euhedral allanite occurs. In a few places,
tourmaline permeated disaggregated plagioclase, sericitized
andalusite, and quartz. Late stage alteration· includes:
plagioclase to epidote and sericite; and biotite to epidote,
chlorite, titanite, and fme grained opaque minerals.

Muscovite is interpreted to have a mixed origin on the
basis of texture and mineral association. The predominant
variety is "secondary" muscovite. This occurs as ragged,
medium grained, subhedrallaths in cores of plagioclase and
alkali feldspar, or. as equigranular grains invariably
associated with (and an alteration product of) biotite
(Fig. 6IB). "Primary" muscovite is less common. It has no

ALKALI FELDSPAR PLAGIOCLASE

"':.-::) TWO-MICA PLUTQNS

c:::> HORNBLENDE-BEARING PL.UTONS

<::.' TWO MICA SAMPLES 0 MARJORtE PHASE

C~ TRANSITIONAL SAMPLES 0 MOUNT MYE PHASE (TWO-MICA BEARING)

~ HORNBLENDE-BEARING SAMPLES b. ORCHAY PHASE (HORNBLENDE-BEARING
PLUTONS)

Figure 60. Modal quartz-plagioclase-alkali feldspar proportions for Selwyn Plutonic Suite
(nomenclature after Streckeisen, 1973).
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Geochemical composition and affinities

Major, minor, trace element, and stable and radiogenic
isotopic compositions show the Selwyn Plutonic Suite is
similar to other suites recognized in regions underlain by
continental crust (e.g., Turekian and Wedepohl, 1961; Ewart,
1979; Miller and Bradfish, 1980; Hudson and Arth, 1983;
White and Chappell, 1983; Table 2; Fig. 62). The suite has
an overall evolved (rich in large ion lithophile elements such
as Rb and Ba), restricted, silicic, metaluminous to
peraluminous, radiogenic calc-alkaline composition low in
CaO and MgO and high in KzO. The Selwyn Plutonic Suite
displays slight to moderate, irregular geochemical variation
at all scales from individual plutons to the entire suite.

Hornblende-bearing plutons, compared with two-mica
plutons, are less silicic (less than 72 weight percent Si02;
Fig. 62A, B) and have smaller differentiation index values
(DJ. less than 79 weight percent). They contain less KzO

Transitional plutons

Transitional plutons (Gun, southern Nahanni, and Shelf Lake
plutons) share petrographic attributes of hornblende-bearing
and two-mica pluton end members. Felsic mineral
abundances indicate granite to granodiorite compositions
intermediate in the Selwyn Plutonic Suite's overall range.
Biotite is the predominant mafic mineral. The accessory
minerals "secondary" muscovite, clinopyroxene, and
hornblende, may be scattered throughout a particular pluton
but generally account for less than I percent each of the modal
mineralogy. Biotite pleochroism and the mineralogy and
abundance of minerals included within biotite may vary
within an individual pluton from that characteristic of
hornblende-bearing plutons to that typical of two-mica
plutons. Plagioclase grains vary from labradorite to
oligoclase (An64-Z5) among the transitional plutons and
within a particular pluton. Zoning accounts for
compositional changes of up to Amo. Myrmekite is
developed at plagioclase-alkali feldspar contacts. Quartz
extinction is undulose but otherwise the rocks are unstrained.

preferred mineral association, is subhedral or euhedral, is
locally coarser grained than accompanying biotite, and
generally occurs in the more evolved, peraJuminous aplite
phases or intrusions.

Felsic minerals have characteristic compositions and
textures. Plagioclase is predominantly oligoclase (Amz to
An38). Locally the oligoclase contains irregular or skeletal,
slightly more calcic (up to An40-56), preferentially altered
cores. Normal and complex oscillatory zoning account for
differences in composition from core to rim of about AnIZ.
Alkali feldspar is commonly microperthitic and megacrystic.
Biotite and plagioclase microlites form inclusion trails in the
alkali feldspar, which mirror the latter's concentric internal
zoning. Carlsbad twins predominate over rare microcline
twins. Strain is more obvious in two-mica than in
hornblende-bearing plutons and is indicated by localized
mortar texture, common or abundant subgrains in aligned
lensoid quartz, and bent plagioclase and mica.
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Figure 61. Photomicrographs (plane light) of the Selwyn
Plutonic Suite. A. Typical assemblage of hornblende (HB),
magnetite (MAG), titanite (T), plagioclase (PLAG), and turbid
alkali feldspar (KF) in O'Grady Batholith. GSC 1993-002X
B. Typical habit for inclusion-rich biotite (BI). The biotite
contains zircon and monazite inclusions and radiation
damage haloes, and is overgrown by secondary muscovite
(MUSC) in Pelly River pluton. GSC 1993-oo2Z C. Inclu­
sion-free euhedral garnet (GAR) and andalusite (AND) in
satellitic intrusion associated with the Cac pluton. GSC
1993-002Y
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Table 2b. Average composition of Selwyn Plutonic Suite - hornblende-bearing plutons

MAJOR ELEMENTS

Pluton Emerald Lake O'Grady Batholith Northern Nahanni Central Nahanni

Average Standard Average Standard Average Standard Average Standard
Sample No. (12) Deviation (13) Deviation (2) Deviation (7) Deviation

Si02 643 4.8 65.1 2.0 68.4 1.8 66.4 4.3 •
AI20 3 14.7 0.4 13.9 06 15.6 0.2 15.4 0.6
Ti02 0.54 0.22 0.60 0.07 0.46 0.01 0.57 0.14
Fe203 1.4 0.7 1.1 0.3 0.3 0.1 0.7 0.5
FeO 3.5 1.2 3.1 0.4 2.9 0.1 3.3 08
MnO 0.08 0.03 0.09 0.01 0.07 0.01 0.07 0.02
MgO 1.60 1.00 2.16 0.68 1.40 0.16 2.38 1.39
CaO 3.43 1.36 4.24 0.54 338 0.18 4.17 1.13
Na20 2.4 0.4 2.1 0.4 2.8 0.4 2.2 0.3
K20 6.64 0.80 5.76 1.18 383 0.08 3.49 0.47
P20 S 0.26 0.17 0.25 0.04 0.11 0.01 0.12 0.03
H2O' 0.9 0.2 0.7 0.2 0.6 0.0 0.9 0.3
CO2 01 0.0 0.1 0.2 0.1 0.1 0.1 0.1
Cl 0.03 0.02 0.04 0.02 0.03 0.02
F 0.12 0.02 0.10 0.04 0.07 0.01
S 0.02 0.03 0.07 0.05

Total 99.70 99.41 9988 9989

TRACE ELEMENTS

Rb 322 45 325 66 169 2 83 17
Sr 690 183 389 82 301 7 293 40
Ba 848 341 795 7 817 111

U 31 11 18.0 7.0 5.1 0.1
Zr 217 22 157 1 94 19

Be 7.2 2.8 3.7 0.7
B 36 24 202 202 29 7 67 14
Li 53 25 51 11 57 28
As 2.5 0.5 3.6 1.9 1.1 0.1 2.5 2.8
Ag 0.2 0.1 0.1 0.0
Br 1 1 2 0

W 5 3 3 3 0 0
Sn 8 3
Mo 5 2 3 2 3 2 0

Co 13 5 16 1
Cr 40 31 23 0 49 71
Ni 20 7 17 1
V 89 28 82 0 46 16

Cu 20 11 16.3 7.9 13.4 7.9 11 9
Pb 10 4 40 7 30 7 21 12
Zn 22 7 56· 5 41 7 55 12

La 110 24 105 7
Y 26.8 4.5 17.0 2.8

Yb 2.2 0.1 48 0.4
Nb 24 6 15 1

RblSr 0.51 0.18 0.85 0.19 0.56 0.02 0.29 0.08
"KIBa 77.2 69.3 40.4 0.2 35.9 1.8
"KJRb 175 23 151 24 190 0 360 44
Ba/Rb 265 1 14 4.72 0.02 1003 1.04

"K is parts per million K calculated from weight percent K20 normalized volatile-free
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VOLCANICS

F

A. Harker variation diagrams.
B. Total alkali-silica plot (alkaline-subalkaline division
from Irvine and Baragar (1971 )).
C. AFM (tholeiitic-calc alkaline division based on
Irvine and Baragar (1971) .
D. CaO-Na20-K20 ternary plot
E. A/CNK (molecular AI203l(CaO+Na20+K20))
histogram.
F. Normative corundum/clinopyroxene-silica plot.
G.Ba-Rb-Sr ternary plot.
H. Na20-K20 plot.
I. Ti02.Zr plot.

J. Fe203-FeO plot.

Figure 62. Geochemical variation diagrams for
volatile-free compositions of the two-mica,
transitional, and hornblende-bearing plutons in the
Selwyn Plutonic Suite and also the mid-Cretaceous
South Fork volcanics. Note change of symbol key for
Figure 61 A and 61 B-J. .Fields for Kosciusko
Batholith's I-type and S-type plutons in Figures 61 H-J
from Hine et al. (1978).
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Figure 63 a and b. Summary diagram for geochronometry of the Selwyn Plutonic Suite. Data are
from the compilation of Anderson (1983) and unpublished data (see Table 3) and time scale of
Armstrong (1978).
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Table 3. Isotopic age determinations forSelwyn Plutonic Suite

K·Ar Determination Age Material Comments
Unit l Number Sample Number (Ma) Dated2 (Reference)3

TWO·MICA PLUTONS

MacTung pluton

equigranular phase GSC 73·74 FJ68-320·2 89 4 Si (ReI. No. 7, p. 26)

malic equigranular phase GSC 87·130 ANMT-81·8·1 89 2 Si (Ref. No. 5, p. 175)

peraluminous GSC 87·131 ANMT·81·5·6 90 2 Si (ReI. No. 5, p. 175)
equigranular phase

peraluminous satellilic GSC 87·133 ANMT·82·331·' 90 Mu (Ref. No. 5, p. 180)
dyke

Itsl bathollth

AK 125 same 98 5 Si University of Alberta K-Ar
determination (ReI. No. 2,
p.459)

Clea pluton

megacrystic phase KTP-Si same 80 3 Si University of British
Columbia K-Ar
determination (Ref. No. 4,
p.92)

same as above KTp·Mu same 87 3 Mu same as above (Ref. No. 4,
p.92)

megacryslic phase KTp·WR same 96 WR, University of British
KTP·ai Si, Columbia Rb·Sr
KTp·Mu Mu whole-rack-mineral

isochron (Ref. No. 4, p. 92)
Mount Wllson pluton

megacrystic phase GSC87·113 ANMW·82-328·1 95 Si (Ref. No. 5, p. 168)

Pelly River piu ton

equigranular phase GSC 87·90 GGAA·80-21 a·2 92 2 Si (Ref No. 5, p. 164)

equigranular phase GSC 87-101 ANPR·81·22-8 92 2 Si (Ref. No. 5, p. 166)

equigranular phase GSC 87·102 ANPR·81-25·1 92 2 Si (Ref. No. 5, p. 166)

equigranular phase GSC 87·103 ANPR·82·27 ·7 91 2 Si (Ref. No. 5, p. 166)

megacrystic phase GSC 87·98 ANPR·81·32·5 88 2 Si (Ref. No. 5, p_ 165)

biolile lamprophyre GSC87-112 ANPR-81·30·2 91 2 Si (Ref. No. 5, p_ 168)

Lened pluton

coarsely megacrystic GSC 87·121 ANLD·82·274·' 93 Si (Ref. No_ 5, p. 169)
phase

biotite lamprophyre GSC 87-129 ANLZ·82·278·1 91 Si dyke crosscuts skam
dyke (Ref. No. 5, p.171)

Rudi piu ton

peraluminous satellitic GSC 87·122 ANRU·82·241·3 87 2 Si (Ref. No. 5, p_ 170)
dyke

same as above GSC 87·123 84 Mu (ReI No. 5, p. 170)

CanTung piu ton

AHC·l1 same 94 3 Si Queen's University K-Ar
determinalion (Ref. No. 1,
p. 1207)

TRANSITIONAL PLUTONS

Gun PiU ton

equigranular phase ATM-85·15 same 106 80 Si University of British
Columbia K·Ar
determination (Gareau,
1986, p. 28)

equigranular phase AT·85·98·3 same 94.2 66 Si University of British
Columbia K·Ar
determination (Gareau,
1986, p. 28)

equigranutar phase ATM-85·15 same 99 6_0 WR, Si, University 01 British
KF, Plag Columbia Rb·Sr

determination (Gareau,
1986, p. 29)

equigranular phase ATM-85·98·3 same 97 12 WR, Si, University of British
KF, Plag Columbia Rb·Sr

determination (Gareau,
1986, p_ 29)

Southern Nahanni pluton

coarsely megacrystic GSC 87-120 ANSS·82·298·' 96 Si (ReI. No_ 5, p. 169)
phase



Table 3. Continued

K·Ar Determination Age Malerial Comments
Unit 1 Number Sample Number (Ma) Dated2 (Relerence)3

Southern Nahannl pluton (conrd.)

coarsely megacrystic GSC 87-124 ANSS·82·300·1 94 Bi (Ref. No. 5, p. 170)
phase

same as above GSC 87-125 93 Hb (Ref. No. 5, p. 170)

porphyry dyke GSC 87-89 GGA-79-44E-l 91 Bi (Ref. No. 5, p. 163)

porphyry dyke GSC87-119 ANSS-82-293-1 96 Bi (Ref. No. 5, p. 169)

Shelf Lake pluton

megacrystic phase GSC 87-93 GGAA-80-102b·l 90 2 Bi (Ref. No. 5, p. 164)

same as above GSC 87-94 94 5 Mu (Rei. No. 5, p. 164)

megacrystic phase GSC 87-128 ANFL-82-312-6 94 1 Bi (Ref. No. 5, p. 170)

Hole-In-The-Wall Batholith

AK-l07 same 96 5 Bi University of Alberta K·Ar
determination (Ref. No. 2,
p.459)

HORNBLENDE·BEARING PLUTONS

Emerald Lake pluton

blue trachytic phase X-5 same 92 3 Bi University of British
Columbia K-Ar
determinalion (Ref. No. 6)

same as above same as above 92 3 Hb same as above

same as above X-5(-Bi) 156 30 WR, Hb. U.B.C. Rb-Sr whole-
Plag, K-spar rock-mineral isochron age

(Ref. No. 6)

same as above X-5 93.5 05 zircon University at British
956 0.8 Columbia U-Pb

determination (Ref. No. 6)

main phase X-2 X·2 102 ~ 6 WR.Hb. University of British
Plag. K-spar Columbia Rb-Sr whole·

rock-mineral isochron age
(Rei. No. 6)

biotite phase X·6 X-6 83 2 WR. Bi, same as above (Ref.
Plag. K-spar No. 6)

same as above X-6(·Bi) 76 5 WR. Plag same as above (Ref.
K·spar No. 6)

O'Grady bathollth

equigranular phase GSC87·114 ANOG-82-130-1 101 ~ 2 Hb (Ref. No. 5, p. 168)

equigranular phase GSC 87-116 ANOG·82-232-1 98 ~ 2 Bi (Ref. No. 5. p 168)

same as above GSC 87-117 95 2 Hb (Ref. No. 5, p. 169)

crowded megacrystic GSC 67-65 BU66·27·5 80 5 Hb (Ref. No. 7, p. 37)
phase
same as above GSC 67-66 87 4 Bi (Ref. No. 7. p. 37)
crowded megacrystic GSC 87-92 GGAB-81-31a-2 78 4 Hb (ReI. No. 5, p. 164)
phase
crowded megacrystic GSC 87-126 ANOG·82-138·1 92 Si (Ref. No. 5, p. 170)
phase
same as above GSC 87·127 95 1 Hb (ReI. No. 5. p. 170)
aplite intrusions GSC 87-97 GGAB-80-31 b-l 91 2 Bi (Ref. No. 5. p. 165)
aplite intrusions GSC67-115 ANOG-82-166-2 94 1 Bi (Rei. No. 5, p. 168)

Northern Nahannl piu ton

equigranular phase GSC 87-95 ANNN-82- 177-3 96 Bi (Ref. No. 5, p. 169)

Central Nahanni piu ton

equigranular phase GSC 87-95 ANSN·81 ·46·2 80 • 4 Bi (Ref. No. 5, p. 164)
same as above GSC 87-96 84 , 6 Hb (Ref. No. 5, p. 165)
equigranular phase GSC 87-99 ANSN·81·42-3 91 , 2 Bi (ReI. No. 5. p. 165)
same as above GSC 87·100 90 7 Hb (Rei. No. 5. p. 165)
equigranular phase GSC 87-108 ANSN·81·54·2 92 , 2 Si (Rei. No. 5. p. 167)
same as above GSC 87-109 89 7 Hb (Rei. No. 5, p 167)
equigranular phase GSC87-110 ANSN-61-38-1 92 , 2 Bi (Rei. No. 5. p. 167)
same as above GSC 87-111 93 , 6 Hb (ReI. No. 5, p. 168)
porphyry dyke GSC 87-104 ANSN·81-58-1 90 , 2 Bi (Ref. No. 5, p. 166)
same as above GSC 87-105 87 , 5 Hb (Ref. No. 5, p. 166)
porphyry dyke GSC 87-106 ANSN·81·43-2 93 • 2' Bi (Ref. No. 5, p. 167)

1 alter Anderson (1982. 1983)
2 Abbrevialions are: Bi = biolile; Hb = hornblende: KF =alkali leldspar; Mu = muscovite; Plag = plagiociase; and WR whole rock.
3 References are: 1) Archibald et al .. 1978; 2) Baadsgaard et al.. 1961 a; 3) Gareau. 1986; 4) Godwin et aI., 1980;

5) Anderson in Hunt and Roddick, 1987; 6) Smil et al., 1985.7) Wanless et al., 1970; 8) Wanless et aI., 1974.
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(less than 4 weight percent except for O'Grady Batholith;
Fig. 62H) and are depleted in total alkalis compared with total
iron and MgO (e.g. Fig. 62C) relative to two-mica plutons.
Two-mica plutons are comparatively evolved (0.1. greater
than 72 weight percent) and depleted in CaO, total iron, MgO,
and TiOz compared with hornblende-bearing types (Fig. 62A,
C, D, I, J). Hornblende-bearing plutons are diopside-normative
or contain less than 1.5 weight percent normative corundum
(Fig. 62F). Their generally metaluminous Shand indices
(molar Alz03/(CaO + NazO + KzO) or A/CNK) are less than
1.08 (Fig. 62E) whereas two-mica plutons are almost
invariably corundum-normative (up to 4 weight percent
normative corundum) and peraluminous.

Trace element differences also distinguish the two end
member plutonic types (Table 2). Hornblende-bearing
plutons have greater Cr, Ni, V, Sr, Ba, La, and Y contents and
slightly larger KlRb and Ba/Rb ratios. They also have smaller
Rb contents and smaller Rb/Sr and K;Ba ratios than two-mica
plutons (e.g. Table 2 and Fig. 62G; cf. Sinclair, 1986).
Transitional plutons have major, minor, and trace element
compositions intermediate between hornblende-bearing and
two-mica plutons.

Radiogenic and stable isotope values also discriminate
between the two plutonic end members in the suite (Anderson
et al., 1983; Pigage and Anderson, 1985). Initial 87Srr6Sr
ratios for the suite, calculated from isochrons, or from whole
rock Rb-Sr data and independent estimates of isotopic age,
range from 0.7090 to 0.7405. The hornblende-bearing
plutons have the lower initial Sr ratios, generally less than
0.720 (Anderson et aI., 1983; Smit et aI., 1985; Pigage and
Anderson, 1985). The Gun pluton, representative of the
transitional plutons, has a medial initial 87Sr,fl6Sr ratio of
0.7316 (Gareau, 1986). Median, whole rock fll80 values for
hornblende-bearing plutons (range of9.1-1O.1 %0) are lower
than those for two-mica plutons (range of 8.9-13.1 %0) but
predominantly 10-12°/00) (Anderson et aI., 1983 and J.R.
Bowman, unpublished data 1983; Dagenais, 1984; Dagenais
and Muehlenbachs, 1984).

Many of the petrographic and geochemical characteristics
of the Selwyn Plutonic Suite suggest the application of terms
I-type to the hornblende-bearing plutons and S-type to the
two-mica plutons (Chappell and White, 1974; White and
Chappell, 1983). The Selwyn Plutonic Suite and other
mid-Cretaceous metaJuminous and peraJuminous plutons
that define the metamorphic and plutonic welt of the Omineca
Belt, are the closest, albeit imperfect, Cordilleran equivalents
of 1- and S-type Lachlan fold belt plutonism (Anderson, 1988;
Woodsworth et aI., in press). There is not a rigorous
correspondence between the Selwyn Plutonic Suite's
composition and some of the geochemical characteristics of
1- and S-type granites (e.g. Fig. 62H, I, J). The Selwyn
Plutonic Suite underlies at least an order of magnitude less
area than the comparable 1- and S-type plutons in the Lachlan
fold belt (Chappell and Stephens, 1988; White and Chappell,
1988). However, the terms are useful in a descriptive sense
for the Selwyn Plutonic Suite and as exploration guides
(e.g. the association of hornblende-bearing I-type plutons
with chalcophile (Mo-Cu-As) and gold showings, compared
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with the association of hornblende-free two-mica S-type
plutons with granophile W-base metal skarn deposits)
(Anderson, 1983, 1988).

The influence of an old radiogenic sialic crust as protolith
and/or contaminant, indicated by the suite's stable and
radiogenic isotopic character, is significant in the generation
of all three plutonic types. It masks any geochemical vestige
of potential primitive, igneous-type parent for even the least
evolved hornblende-bearing pluton in the suite. No mafic or
ultramafic phases occur in the suite, unlike the mafic and
ultramafic phases common to the coeval mid-Cretaceous
Tombstone plutonic suite to the northwest (Anderson, 1987).

The hornblende-bearing O'Grady, Emerald Lake, and
Keele Peak plutons are intermediate in mineralogy,
geochemical composition, and associated metallogeny
between 1- and A-type granitoids (e.g. Coli ins et aI., 1982).

Contact metamorphism

Metamorphic aureoles are accompanied by obvious, rusty,
pyritiferous alteration in noncalcareous country rock protoliths
up to 3 km in width. The rusty alteration occurs in granitic rock
where the country rock is limestone. Intrusive contacts are steep
and discordant. Commonly, compositionallayering in homfels
dips radially away from the plutons. Where the country rock or
homfels layering is gently dipping, as along the southwestem
margin of the O'Grady Batholith and around the MacTung,
Clea, Lened, Cac, and Rudi plutons, a gently dipping intrusive
contact or the roof of the pluton is indicated.

Felsenmeer and the discontinuity of horizons of appro­
priate bulk composition hamper mapping of isograds within
aureoles. In pelites, the first appearance of andalusite (and
commonly biotite) occurs within one half kilometre of the
intrusive contact, well within the rusty aureole. In carbonate
country rock, alternating green, diopside-rich and reddish­
brown, garnet-rich (± talc ±calcite ±tremolite) compositional
layering appears concordant with unmetamorphosed strata.
Rare diopside-, garnet-, and plagioclase-rich skarns crosscut
the compositionallayering. Andalusite-bearing hornfels and
known stratigraphic thicknesses indicate an epizonal to
mesozonal 3.3 to 11.6 km emplacement depth (see section on
Regional Metamorphism; Turner, 1981; Anderson et aI.,
1983). The broad estimate of depth is consistent with sharp
discordant intrusive contacts, narrow aureoles, and iron­
bearing muscovite in the two-mica plutons, which suggest
high level intrusion.

Age and lithocorrelation

Stratigraphic constraints on the age of the Selwyn Plutonic
Suite are poor. It sharply intrudes and metamorphoses folded
strata ranging in age from latest Proterozoic (Vampire
Formation) to Triassic (lones Lake Formation) in the
southeastern, central, and northwestern parts of the map area.
No strata younger than the intrusions were recognized in the
map area. Coeval volcanics occur in Sheldon Lake and Tay
River map areas (Wood, 1981; Wood and Armstrong, 1982,
Pigage and Anderson, 1985; Gordey and Irwin, 1987).



The reliable mineral K-Ar, whole rock and whole
rock-mineral Rb-Sr isochron, and U-Pb isotopic ages for the
suite (54 determinations) range from 80 to 106 Ma and
average 92.4 ± 10.9 (20) Ma (Pigage and Anderson, 1985;
Smit et aI., 1985; Gareau 1986; Anderson in Hunt and
Roddick, 1987, p. 163-180; see Fig. 63 and Table 3 for
additional references).

Aplite, lamprophyre, porphyry, and peraluminous dykes,
which crosscut the plutons or are cospatial with the plutons
and intrude the contact aureole, yield K-Ar isotopic ages (12
determinations) that have a similar range (84-96 Ma) and
average (90.4 ± 6.4 Ma (20» which indicate that emplacement
of the Selwyn Plutonic Suite must be earlier. The average
isotopic age for the suite's plutons and dykes is 92.1 ± 10.3
(20) Ma (66 determinations).

No single isotopic system provides an unequivocal
emplacement age for a given pluton. K-Ar mineral isotopic
ages only provide estimates for a particular intrusion's time
of cooling. Analytical details for the K-Ar geochronometry
in Table 3 are given by Anderson (in Hunt and Roddick, 1987,
p. 163-180). Evidence for intraplutonic discordant mineral
pairs in K-Ar (Fig. 63a), inherited Pb in the zircon U-Pb, and
errochrons in the whole rock and whole rock-mineral Rb-Sr
isotopic systems, to be detailed in other publications, suggest
that the isotopic systems for the apparently simple
posttectonic plutons of the Selwyn Plutonic Suite are
surprisingly poorly behaved and unpredictable (e.g.
Anderson et aI., 1983; Anderson in Hunt and Roddick, 1987,
p. 163-180). The oldest reliable K-Ar isotopic ages for
hornblende in plutons and for hornblende or biotite in
crosscutting dykes are likely the best estimates for the
minimum age for the Selwyn Plutonic Suite and suggest a
youngest age range of93 to 101 Ma for the suite's intrusion.
The age range is in accord with reliable Rb-Sr isochron ages
(e.g. Tompson, 1978: Godwin et aI., 1980; Smit et aI., 1985;
Gareau, 1986) and a U-Pb isotopic age for the Emerald Lake
pluton (Smit et aI., 1985; Table 3). Isotopic ages for the
suite's three plutonic varieties and for constituent phases in
individual plutons are indistinguishable. Archibald's
(unpublished Union Carbide Company report, 1980, 1981)
K-Ar ages for northern and southern Nahanni, Mount Appler,
Lened, Cac, Rudi, and Shelf Lake plutons are similar to the
overall range of the Selwyn Plutonic Suite and to the isotopic
ages reported here for a particular pluton.

The suite is coeval and cospatial with the important
tungsten skarns in the area. A sample of one biotite
lamprophyre dyke was collected in drill core where intrusive
relations suggest that the dyke crosscuts garnet skarn
associated with tungsten mineralization at the Lened camp
(K. Glover, pers. comm., 1982; K-Ar isotopic analysis GSC
87-129). The mid-Cretaceous K-Ar isotopic age (91 ± 1 Ma)
for the dyke's biotite is identical to that for another
lamprophyre dyke (determination GSC 87-112) and for
porphyry dykes in other plutons. The isotopic age confirms
that the skarn mineralization is no younger than the
mid-Cretaceous two-mica plutons that are cospatial with it.
The dyke's isotopic age is concordant with or slightly
younger than the 92 to 95 Ma ages determined by Archibald

et al. (1978) for biotite- and amphibole-bearing skarn at
CanTung. The dyke's isotopic age is coeval with
mid-Cretaceous ages determined for sericitic alteration of the
Lened, Cac, and Rudi plutons near subparallel
quartz-tourmaline veins (Archibald, unpublished Union
Carbide Company report 1980).

Lithologically and petrologically similar mid-Cretaceous
intrusions, here included in the Selwyn Plutonic Suite, are
recognized to the northwest and southeast of the Nahanni map
area (Table 1; Figs. 52 and 63b), and southwest of the map
areas (Anvil plutonic suite; Pigage and Anderson, 1985).
Plutons that have been studied, at least in reconnaissance, and
are included in the suite are: plutons in the southwestern
Sekwi Mountain map area (NTS 105P; Blusson, 1971, p. 15,
unit 31; 1.G. Abbott, pers. comm., 1982); Emerald Lake
(Smit, 1984; Smit et aI., 1985) and parts of Keele Peak
(Cecile, 1986a) plutons in Niddery Lake map area (NTS
1050); the Itsi batholith (Baadsgaard et aI., 1961a,b) and
Gun pluton (Gareau, 1986) partly in Sheldon Lake map area
(NTS 1051; Gordey and Irwin, 1987); CanTung pluton and
nearby stocks (Blusson, 1968; Archibald et aI., 1978;
Bowman et aI., 1985) in Frances Lake map area (NTS 105H);
Hole-in-the-Wal1 and Coal River batholiths in Rat River map
area (NTS 95E; Gabrielse, 1967; Gabrielse et aI., 1973); and
Mount Appler pluton (Mako, 1981, p. 87; Mako and Shanks,
1984) in Glacier Lake map area (NTS 95L; Gabrielse et aI.,
1973). Emerald Lake pluton is lithologically, structurally,
petrographically, geochemically, and isotopically very
similar to the coeval O'Grady Batholith. Orchay and Mount
Mye phases of the Anvil plutonic suite are the Anvil Range
representatives of the hornblende-bearing and two-mica
plutonic varieties in the eastern Selwyn Mountains (Pigage
and Anderson, 1985).

REGIONAL METAMORPHISM

Strata in Nahanni map area are of subgreenschist facies
metamorphic grade. The most obvious mineral changes are
pressure solution and the growth of fine grained mica and
other minerals outlining slaty cleavage. Estimating
temperatures attained by pelitic rocks of such low grade is
difficult, the most common methods employing the alteration
of organic matter, including microfossils, and the structural
and compositional state of sheet silicates (Turner, 1981).
Only the former has been considered in this study, and this
only briefly. Maximum pressure in the Nahanni area has
been estimated by considering maximum depth of burial.

Temperature

Epstein et al. (1977) have shown that the colour of conodonts
changes progressively from pale yellow through black to
white with increasing temperature, and have devised a colour
alteration index (CAI) for which conodont colour has been
calibrated against temperature and time. Inconsistencies in
judging CAI values can occur because of the variation in
shape and size and thus colour found in any collection of
conodont elements.
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Figure 64. Conodont alteration indices {CAI) as a function of
age. The uniformity of CAI values from 5 to 6 across Nahanni
map area regardless of age results from regional high heat
flow accompanying the intrusion of mid-Cretaceous post­
tectonic plutons. Values of 6 and higher are found within the
contact aureole of these plutons.
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Conodonts from Nahanni map area have CAI values
ranging from 5 to 7 (Fig. 64). Values between 6 and 7 are
abnonnally high and occur next to granitic intrusions. Values
of5 to 6, and most commonly 5 are found across the map area
from Summit Lake, southwest of which there are no data, to
its northeastern corner. The age of these collections ranges
from Early Ordovician to Triassic. The indices do not vary
systematically with stratigraphic position (i.e. conodont age),
nor geographically across the map area (Fig. 64).
Byomparison with the chart of Epstein et al. (1977, Fig. 9, p.
11) temperatures from 300 to 325°C are indicated for
durations of heating from 100 to 10 million years respectively
for a CAI of about 5. The duration of elevated temperatures
used presumes that the conodonts obtained their colour during
a relatively short-lived Cretaceous heating event (see below).

Optical properties of the skeletal materials of graptolites,
including reflectance, bireflectance, refractive index, and
absorptive index vary systematically with temperature
(Goodarzi and Norford, 1985) and allow an estimate of
maximum temperature reached during burial. However, the
CAI of conodonts collected with the graptolites is used as
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temperature calibration so that independent estimate of
temperature from the graptolites alone is not possible. Two
graptolite collections from Nahanni map area have optical
properties consistent with the CAI=5 values in the area (B.S.
Norford, pers. comm., 1985).

Macqueen and Barker (1981), in an investigation of the
breakdown of organic matter associated with shale-hosted
lead-zinc deposits in Nahanni map area (the XY and Vulcan
properties), suggest temperatures exceeded 200°C.

Pressure

An estimate of maximum pressure using mineralogical
analysis was not attempted. Mineral assemblages in
low-grade pelitic and carbonate rocks can be stable over a
wide range of pressure. However, a pressure estimate can be
obtained by estimating the maximum depth of burial;
lithostatic pressure increases at a rate of 250 to 300 bars/km
depending on rock density. For example, the Steel Fonnation
was buried to a depth of about 3.3 km (using maximum
thicknesses of overlying fonnations) by the end of the
Triassic. Jurassic and earliest Cretaceous strata are not
preserved and there is no control over what might have been
their thickness. However, even allowing a further 1.5 km of
burial, the Steel Fonnation was no deeper than about 4.8 km
before the mid-Cretaceous. By this time, cover strata were
likely eroding through uplift related to defonnation and
granitic intrusion. A depth of burial of 4.8 km is roughly
equivalent to a Iithostatic load ofonly 1.5 kb. Using the same
rationale, it is unlikely that even the deepest buried strata now
at surface (lower Hyland Group; 9.7 km burial depth) were
subjected to burial pressures greater than about 2.8 kb. The
effect of Jurassic to Early Cretaceous defonnation in
producing an additional tectonic load, e.g. by overthrust
sheets, was probably slight. Even allowing another 1 km of
tectonic load, the total maximum pressure attained in the map
area was probably less than 3.2 kb. The andalusite developed
within contact aureoles of granitic rocks (see section on
Selwyn Plutonic Suite) implies pressures no greater than
about 3.5 kb during pluton emplacement (Turner, 1981).

Age ofmetamorphism

The distribution of conodont CAI values with respect to
stratigraphic position can give an indication as to when the
temperature was elevated. If the CAI values resulted only from
burial-related heating, rocks of about the same age (and buried
to similar depth) should have about the same CAI values. The
younger the age of the host sediment (the less burial it has
undergone), the lower should be the conodont CAI value. In the
Nahanni area however, conodont CAI values are similar (from
5 to 6) regardless of their stratigraphic position. Therefore,
different stratigraphic levels have been juxtaposed through
defonnation before temperatures were elevated. The
differences in CAI expected through surface sampling have been
masked by a postdefonnation regional heating event. The
likeliest time for this event was during intrusion of the
widespread mid-Cretaceous granitic rocks. The effects ofcontact
metamorphism are described in the section on Granitic Rocks.



TECTONICS

The geometry, lithology, and distribution of formations
has been affected by several tectonic events of Paleozoic
and Mesozoic age ranging from simple uplift and/or tilting
and erosional bevelling, to folding and faulting. Examples
related to simple uplift include the regional
disconformities beneath the Mount Christie (Lower
Permian) and lones Lake (Upper Triassic) formations, and
the local(?) sub-Funeral and sub-Grizzly Bear uncon­
formities (Devonian). Major tectonic events are recorded
by: 1) the thick clastics of the late Precambrian Hyland
Group; 2) Middle Cambrian facies trends and a regional
sub-Upper Cambrian unconformity; 3) thick clastics of the
Devono-Mississippian Earn Group; and 4) Mesozoic
orogeny. All major pre-Mesozoic events are inferred to
result from crustal extension.

Pre-Mesozoic tectonism

Hyland Group synsedimentary tectonics

The thick submarine fan sediments of the Hyland Group
are the product of rapid uplift of source areas, and
subsidence of a depositional basin that accumulated at
least three kilometres of sediment. The mode of uplift is
uncertain, largely because the location of the clastic source
areas remains unidentified. It seems unlikely that the
clastics were deposited in a foredeep in front of a growing
compressional belt, because the clastics themselves
remained undeformed. Rapid block uplift, perhaps related
to strike-slip faulting, or regional extension is probable.
Rifting of latest Precambrian to earliest Cambrian age has
been proposed on the basis of tectonic subsidence curves
for the southern Canadian Cordillera (Bond and Kominz,
1984). There, sediments similar to the Yusezyu Formation
in age and lithology (albeit with mafic volcanics) have
been interpreted as a rift succession.

Within Nahanni map area no structures of Hyland Group
age have been identified.

Cambrian tectonism

Middle Cambrianfacies boundary

The boundary between shallow water carbonate of the
Avalanche Formation and coeval slope to basinal limestone
of the Rockslide Formation trends northeast in Nahanni and
adjacent Glacier Lake map areas (see Fig. 16). This
orientation is at right angles to northwesterly trends of the
shelf margin both before and after Middle Cambrian time.
Regional evidence of Middle Cambrian faulting (below)
suggests this dramatic change could also be fault-controlled.
However, surface evidence of Middle Cambrian faulting at
the facies boundary is lacking.

Middle Cambrian faulting related to extension has been
invoked to explain facies changes both in northwestern
Selwyn Basin, and in northern British Columbia. In the first
region, Cecile (1982) considers the Misty Creek Embayment

to have formed by faulting in an extensional regime that
began in Middle Cambrian time. In northern British
Columbia, Fritz (1979b) describes rapid Middle Cambrian
facies changes, coarse conglomerate, and graben formation
that is related to Middle Cambrian extension (H. Gabrielse,
pers. comm., 1988).

Sub-Upper Cambrian unconformity

The unconformity at the base of the Rabbitkettle and Haywire
formations correlates with a sub-Upper Cambrian erosional
interval over much of the Mackenzie, northern Rocky, Pelly,
and Cassiar mountains (Gabrielse et al., 1973). Several
pre-Rabbitkettle structures, which are indicative of local
faulting, tilting, and long-wavelength buckling, have been
identified.

Southwest of Summit Lake the rapid lateral thinning of
the Gull Lake Formation reflects pre-Rabbitkettle
warping, as do sub-Rabbitkettle angular relations in Flat
River map area to the southeast (Gabrielse et aI., 1973).
An angular unconformity beneath the Rabbitkettle­
equivalent Broken Skull Formation (Haywire Formation
of this report) is pictured on South Nahanni Anticline by
Gabrielse et al. (1973).

Three kilometres northeast of Summit Lake, the upper
member of the Gull Lake Formation is truncated beneath the
Rabbitkettle Formation next to a pre-Rabbitkettle normal or
reverse fault with as much as 200(?) m of stratigraphic
separation.

The March Fault (Fig. 65) marks the northeastern limit
of the Gull Lake Formation. Two alternative explanations
for this distribution each involve pre-Rabbitkettle
structure. One is that pre-Cambro-Ordovician movement
along the fault exposed the nOitheastern block to
pre-Rabbitkettle erosion (Fig. 65B I). Alternatively,
pre-Rabbitkettle buckling and erosion without faulting
could have been the cause (Fig. 65B2). Mesozoic
contraction led to either reactivation of this fault (Fig.
65CI) or to foreshortening of originally more gradational
stratigraphic changes (see Fig. 65C2).

In northern Nahanni map area, deposition was continuous
through the Middle to Late Cambrian. The only record of
pre-Rabbitkettle disturbance may be the influx of quartz sand,
the base of which defines the Rockslide-Rabbitkettle contact.
The unconformity is also absent in Selwyn Basin strata to the
northwest in Bonnet Plume Lake (106B) map area where
Cecile (1982) describes Middle and Upper Cambrian beds in
depositional continuity.

The underlying cause of sub-Upper Cambrian movements
that produced the above features is uncertain. These
movements predate the Rabbitkettle Formation and postdate
the Gull Lake Formation, and so are of about Middle
Cambrian age. They may be related to Middle Cambrian
extension as described above. Broad warping or tilting of
sub-Rabbitkettle strata could be accommodated by local
components of strike slip and/or compression in an overall
extensional regime.
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Earn Group synsedimentary tectonics

In Late Devonian time there was a sudden influx of
westerly-derived chert-quartz-rich clastics along much of the
Canadian Cordillera (Fig. 8). Uplift of source areas has
variously been related to strike-slip faulting (Eisbacher, 1983),
extension (Tempelman-Kluit, 1979), and regional compression
and orogenesis (Gabrielse, 1976). A recent Cordilleran-wide
synthesis of the clastic succession has been presented by Gordey
et al. (1987). Local acid volcanism (pelly Mountains;
Mortensen, 1982), the occurrence of steep-<iipping normal or
reverse syndepositional faults, widespread and exhalative barite
and barite-Ag-Pb-Zn mineralization, and the general lack of
compressional structures favour an extensional or transtensional
regime. It is possible that this extension was associated with a
stress system that featured strike-slip faulting; however, as yet,
no major through-going Devonian strike-slip fault has been
identified (see Cecile's (1984b) response to Eisbacher (1983)).
Although the regional extent of Devono- Mississippian clastics
may suggest deposition within a foredeep basin, there is no
evidence of a mountain belt that resulted from coeval fore­
shortening of the western Canadian Cordillera.

sw

Because uplift occurred in a deep(?) marine setting (i.e. the
older Selywn Basin area) only local areas may have been
elevated above sealevel to supply detritus. Whether extension
occurred in response to lateral crustal stretching or to regionally
distributed crusta! shear is not known. If the latter, or if
stretching were inhomogeneous, associated small strike-slip
faults and local compressional deformation might be expected.

In Nahanni map area several structures of Devono­
Mississippian age are recognized. About 8.6 km north of
Summit Lake, apparently enigmatic relationships are explained
by a steep fault of Earn Group age. Across this fault (Fig. 66C
and 67), Portrait Lake shale and chert (north side) is juxtaposed
against Prevost shale, siltstone, and sandstone (south side), and
all are overlain by Prevost massive chert-pebble conglomerate.
Prevost beds on the north side may have been present, but eroded
before conglomerate deposition. Alternatively, the fault may
represent a syndepositional normal fault against the south side
of which turbidites were ponded and on the north side of which
deposition was relatively starved. The conglomerate, possibly
with some channelling at its base, was subsequently deposited
over both.
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Figure 65. (Below) Diagrammatic sketches of stratigraphic relations across March Fault and an
explanation for the lack of Gull Lake strata northeast of the fault. The effects of Mesozoic folding are
not shown. The pre-Rabbitkettle distribution of strata is shown in (A). Gentle warping (B2) or faulting
(B1) beneath the sub-Rabbitkettle unconformity led to uplift and removal of the Sekwi-Gull Lake
facies transition. The March Fault may have formed through reactivation of the older normal fault (C1)
or may be coincident with the earlier warping (C2).
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Figure 66. Sketch maps of four different areas in central Nahanni map area (locations
given in text) showing evidence of possible Oevonian faults (labelled OF).
eOR1-Rabbitkettle; OSD1-0UO Lake; SS-Steel; Dp1,2-Portrait Lake; DMp2-Prevost
(acronyms follow legend for geological map); pattern - sandstone and conglomerate;
dotted line - limit of exposure; dashed line - contact approximate; solid line - contact
defined. North arrow and bar scale apply to all figures. Relationships implying
Oevonian faulting include: (A) abrupt change of thickness of Dp2 across fault OF; (B)
fault OF truncate at base of DMp2; (C) fault DF separating Dp2 and DMp2 is overlain
by conglomerate of DMp2; (D) rapid changes in stratigraphic level beneath DMp2 (and
the occurrence of debris flow deposits (diamictite-Dp1)) suggest Oevonian faulting
although such faults in this area cannot be identified.
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About 12 km northeast of the northwest end of Summit
Lake (Fig. 66A), the Rabbitkettle Fonnation is overlain by a
thick section of the Road River Group and Portrait Lake
Fonnation, but across a valIey to the northwest, sub-Prevost
strata are only one third or less as thick. This significant
reduction occurs across a sub-Prevost fault beneath the valley
cover. Missing strata on the northwestern side of the fault
fonned an uplifted block and were bevelled at the sub-Prevost
unconfonnity.

About 2 km north of the head of Placer Creek, contact
relationships indicate a north-trending steep sub-Prevost fault
having several tens of metres of stratigraphic throw (Fig.
66B). There, the basal contact of the Portrait Lake Fonnation
is offset in an east-side-up sense, but the base of the Prevost
Fonnation is not disturbed. In addition, the Steel Fonnation
is present on the west side of the fault, but is not exposed on
its east side. Earlier east-side-up movement may also have
occurred, leading to erosional bevelling of the Steel
Fonnation beneath the Portrait Lake Fonnation.

Figure 67. Possible syndepositional fault shown in Figure
66C. Symbols correspond to those of Figure 66. Photo
shows east-looking view of ridge 8.5 km north of the northern
end of Summit Lake. Bluish-black weathering Portrait Lake
shale and chert (Dp2) is juxtaposed across a steeply-dipping
fault (OF) against brown weathering Prevost shale, and both
are in turn overlain by Prevost chert-pebble conglomerate
(DMp2). GSC 204923-B.
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About 9.5 km northeast of the head of Placer Creek,
complicated map relationships indicate Oevonian structure
(Fig. 660). There, the Steel Fonnation is locally absent
through both sub-Prevost and sub-Portrait Lake erosion. At
one locality, poorly preserved graptolites were found in Duo
Lake Fonnation shale a few tens of metres stratigraphically
beneath cliffy exposures of brown weathering Portrait
Lake(?) pebbly mudstone. Clasts within the mudstone are
well rounded, consisting of chert and siliceous argilIite
ranging up to 10 cm in diameter. The stratigraphic level of
sub-Prevost beds changes rapidly along strike, possibly through
control by unidentified sub-Prevost faults, from the Duo Lake
Fonnation to the Portrait Lake Fonnation (Fig. 660).

About 6.5 km southeast of Island Lake, irregularly
distributed subangular blocks of crinoidal limestone
belonging to the Grizzly Bear Fonnation (the largest with a
surface exposure of 10 by 6 m) are suspended in Prevost shale
(see also Mako and Shanks, 1984). One block yielded Middle
Oevonian (Eifelian, australis zone) conodonts. The large size
of the blocks indicates they may have slumped from a fault
scarp into the Prevost Fonnation shale. The actual fault has
not been discovered. Cover of Prevost strata, intrusive rocks,
and recent erosion all hinder its recognition.

Extensional tectonics and the development of the
northern Cordilleran miogeocline: summary

Pre-mid-Jurassic sedimentation within the Cordilleran
miogeocline has been compared to that of a "passive"
continental margin that has undergone intennittent extension
(see Thompson et aI., 1987 for summary). In the northern
Cordillera, the oldest successions of passive margin character
(i.e. thick marine sediments) are the Wernecke (> 1200 Ma)
and Mackenzie Mountain (1200-750 Ma) supergroups.
However, the base of these successions are not exposed and
their rift beginnings are not documented. The Windennere
Supergroup contains well-documented evidence of
syndepositional tectonics (Eisbacher, 1981) and represents an
extensional event about 750 Ma ago. In the Selwyn Basin,
thick turbiditic sandstone of latest Precambrian age (Hyland
Group, this volume) as well as shallow marine to fluvial
sandstone of the Backbone Ranges Fonnation in Mackenzie
Mountains to the east are likely related to an ex tensional
event. This event has been inferred by Bond and Kominz
(1984) in the southern Canadian CordilIera. In the uppennost
Lower Cambrian, deep water facies of the Misty Creek
Embayment and Richardson Trough (Cecile, 1982), and the
abrupt northward shale-out in southern Yukon alI developed
across Lower Cambrian relatively shallow water facies; a
result of subsidence related to probable crustal extension.
Alkalic basaltic (rift?) volcanism occurred intennittently in
many parts of the Selwyn Basin area in lower to mid­
Paleozoic time (e.g. Cecile, 1982). In the Late
Oevonian-Mississippian an extensional(?) event gave rise to
widespread chert-quartz clastics (Earn Group, this volume;
Gordey et aI., 1987).

In the northern Cordillera the number and diversity of
early Paleozoic tectonic elements including arches, basins,
and embayments (Fig. 6) reflect large scale uneven crustal



boudinage. Areas that maintained relatively thick crust
became arches or paleotopographic highs. Regions that
underwent crustal thinning subsided and became sites ofthick
sediment accumulation. The Selwyn Basin and the thick
platform carbonates of Mackenzie Platform margin as well
as Redstone and Ogilvie arches likely developed in response
to major Eocambrian extension.

Whether any of these extension events formed oceanic
crust is unknown. Very high initial strontium ratios from the
mid-Cretaceous Selwyn Plutonic Suite (described in this
volume) suggest much of the deep basement of the Selwyn
Basin area, as far west as Tintina Fault, consists of old sialic
continental crust (Godwin et aI., 1980).

Mesozoic orogeny

The present map pattern in Nahanni map area is the result of
shortening during mid-Jurassic to Paleocene orogeny.
Deformation apparently resulted from arc-continent collision

at the edge of the miogeocline (see Regional Setting) and
migrated across Selwyn and Mackenzie mountains toward
the craton. The effect that older structures, as described
previously, may have had on the geometry and development
of the Mesozoic ones is largely unknown.

The map area can be divided into two domains of
contrasting structural style (Fig. 9). The Selwyn Fold Belt
to the southwest features northwest-trending, open to
locally tight folds and associated axial-planar slaty
cleavage (Fig. 68, 69, and 70). Its underlying strata are
incompetent clastics, chert, and minor limestone of the
Selwyn Basin as well as overlying Devonian to Triassic
clastics and chert. To the northeast the competent
carbonates of the Mackenzie Platform are buckled into
open folds, cut by thrust faults, and lack slaty cleavage
(Fig. 71); these elements define the Mackenzie Fold Belt.
Both areas display numerous steep-dipping normal and/or
reverse faults whose kinematic relations to folding and
thrusting are uncertain.

Figure 68. Oblique areal view southeasterly toward Mount Pike, showing distribution
of strata, Little Owls Anticline. and other unnamed structures. Mountainous, yet
recessive topography is typical of Selwyn Mountains, which are largely underlain by
chert and clastic strata. Map units shown include the Yusezyu (ev), Narchilla (E!eN),
Gull Lake (eG), and Rabbitkettle (eOR1) formations and the Road River Group (OSR).
Dots indicate downthrown side of fault that trends through Gull Lake (Canadian
Government photo T11-75R). GSC 204923-C.
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Selwyn Fold Belt

Folds

In Selwyn Fold Belt, folds trend northwest and plunge gently
in the same direction. One phase of folding has been
recognized, and associated with it is a well-developed
axial-plane slaty cleavage. Although there is a continuum in
fold size, three different scales of folds, described below as
large, medium, and small scale, are prominent.

Wilson Syncline, Lened Syncline, Fork Anticline,
Summit Syncline, Steel Syncline, Little Owls Anticline,
Woodside Syncline, and Yusezyu Anticline (Fig. 2B) are

examples of large-scale folds. These are upright, closed to
open (Ramsay, 1967) structures which control much of the
map pattern. They have strike lengths of up to 30 to 40 km,
amplitudes on the order of 1 to 2 km, and half-wavelengths
from 5 to 9 km. Hinge zones are rounded (e.g. Steel Syncline)
to subangular (e.g. Fork Anticline). Limb dips commonly
do not exceed 60 degrees but locally are vertical or
overturned.

These major structures are linked by medium-scale folds.
These have strike lengths of up to 13 km, amplitudes of up to
500 m, and half-wavelengths of up to about 1 km. Other than
size, their geometry is similar to that of the large-scale
folds.

Figure 69. Some structural features of Selwyn Fold Belt. A. Southwest-verging, west-northwest-plunging overturned
folds in Yusezyu Formation sandstone and shale. Photo shows northwest-looking view of ridge about 4 km east of
Little Owls Mountain. GSC 204923-0. B. Small-scale tight fold in Steel Formation argillite. Photo of water-polished
outcrop along Pelly River, about 20 km north of Gull Lake. GSC 204923-E. C. Vertical cleavage in Rabbitkettle
limestone 2 km south of Island Lake. Dip of bedding is 45 degrees to left. GSC 204923-F. D. Steeply dipping slaty
cleavage (labelled S1) in Prevost Formation 10 km northeast of Summit Lake. Bedding (So) is subhorizontal, parallel
to parting. Pencil is placed parallel to cleavage-bedding intersection lineation (L1). GSC 204923-G.
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The third and smallest folds are of outcrop-scale. These
may be open to tight. Their apparent scarcity may be partly
anributed to the scree-covered exposure typical of the Selwyn
Fold Belt.

The fold class (Ramsay, 1967) of the above structures
varies with the competence of the folded layers. At outcrop
scale, single beds or groups of beds of competent chert or
sandstone may be buckled to form parallel or flattened
parallel folds (class 1B and 1C of Ramsay, 1967).
Conversely, incompetent cleaved pelite is thickened in hinge

zones to form folds of similar or modified similar form (class
2 and 3 of Ramsay, 1967). For the two prominent map-scale
fold types, the overall dominance of cleaved pelitic units
suggests they may be of similar or modified similar form
(class 2 and 3 of Ramsay, 1967).

A small part of the Selwyn Fold Belt, over which fabric
data are numerous, has been analyzed by stereographic
projection (Fig. 70). Over the area indicated cleavage
consistently dips moderately to steeply north-northeast,
although some southwest dips have been recorded.
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Figure 70. Mesoscopic fabric data for a part of Selwyn Fold Belt. Poles to cleavage (A) form a single
maximum. Poles to bedding (B) form an irregular girdle that may be explained by noncylindrical,
possibly conical, folding. Cleavage-bedding intersection lineation (C) plunges gently to moderately
northwest. See text for discussion.
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Cleavage-bedding intersection lineations trend and plunge
gently to moderately west-northwest. The fact that the poles
to bedding do not clearly define a great circle may be
explained by a departure from noncylindrical folding that
might be expected over a large area. A small circle can be
drawn through poles to bedding that satisfies much of the data
and that suggests a conical fold geometry. However, more
fabric data combined with analysis of individual folds is
required to bear this out. The northeast-dipping cleavage, and
associated weak southwest vergence of folds persists beyond
the area analyzed to the southwestern corner of the map area.
To the northeast, near the South Nahanni River, fabric
measurements are few, but cleavage is near vertical and folds
are upright (see cross section AD).

Faults

Faults within Selwyn Fold Beli are of diverse trend, and
judging by intersection with topography, are mostly steeply
dipping. Two orientations are prominent. One of these is
north to northeast, oblique to the fold trend. Faults of this
orientation usually have strike lengths less than 10 km and

stratigraphic separations less than 400 m. All their apparent
offsets can be accounted for by dip-slip movement, although
strike-slip motion cannot be anywhere ruled out.

The other prominent trend is northwest, parallel to the
trend of folds. Some of these faults are interpreted as
thrusts and described separately below. The remaining
faults of this set have strike lengths of up to 18 km, and
stratigraphic throws of up to 600 m. Their apparent offsets
can be accounted for by dip-slip movement, although as
for the north-trending set, strike-slip motion cannot be
dismissed.

The March, Appler, and Honeymoon faults in Selwyn
Fold Belt (Fig. 2B) are recognized as thrust faults by a
combination of the following: 1) long length; 2) parallelism
with the fold trend; 3) the persistence or gradual cutting of
stratigraphy along the fault trace; and 4) the emplacement of
older above younger strata. The March Fault, a northeast­
verging thrust with a strike length of at least 40 km, is one of
the longer faults in the map area. Its hanging wall cuts
through the northeastern limb of Fork Anticline. Toward its
northwestern end where it dies out in the core of this fold, the

(=igure 71. Oblique areal view of Mackenzie Fold Belt looking north toward Broken
Skull River and showing Sapper Fault, Sapper Anticline, Broken Skull Fault, and other
unnamed structures. Dextral displacement is indicated for Broken Skull Fault. Rugged
mountainous topography is typical of Mackenzie Mountains, where underlying strata
are largely resistant carbonate. Map units shown include the Vampire (26v), Sekwi
(6s), Rockslide (6R), Rabbitkettle (60R2), Broken Skull (60BS), and Haywire (GSH)
formations (Canadian Government photo T9-146L). GSC 204923-H.
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fault has a linear trace and is near vertical. Southeast of Fork
Creek the March Fault dips moderately southwest. Its
continuation along the Little Highland valley, further to the
southeast, is uncertain. Its presence there could account for
the juxtaposition of distinctly purplish-grey (lower?)
Narchilla slates on the southwest with the dark brown
weathering slates of the (upper?) Vampire Formation on the
northeast. Stratigraphic separation across the fault reaches a
maximum of about 800 m near Fork Creek where the
Narchilla Formation is juxtaposed next to the Rabbitkettle
Formation. Middle(?) Cambrian movement along, or folding
near March Fault may be indicated by the lack of Gull Lake
strata on its northeastern side (see section on Sub-Upper
Cambrian unconformity).

The Appler Fault near South Nahanni River places the
Vampire Formation against the Rabbitkettle Formation
over a strike length of about 21 km. Its near-straight
surface trace indicates a steep, possibly southwest dip.
Stratigraphic separation is from about 100 to 200 m. The
Appler Fault terminates at its southeastern end in the core
of an anticline. Its continuation northwest of Rudi pluton
is broken by several north- to northeast-trending normal
faults, before it apparently dies out within the Vampire
Formation.

Northeast of Appler Fault, the Honeymoon Fault
emplaces the Rabbitkettle Formation against the Prevost
Formation. Its convex-southwest trace suggests it may be a
northeast-dipping thrust fault, a geometry consistent with
southwestward emplacement of older over younger strata.
The hanging wall of the fault cuts the forelimb of a small
northwest-plunging anticline. Maximum stratigraphic
separation is on the order of 300 m. The Honeymoon Fault
ends to the northwest by diminishing displacement within
Prevost shale. To the southeast it dies out within the
Rabbitkettle Formation.

Mackenzie Fold BcJt

Folds

In northeastern Nahanni map area the map pattern is
dominated by northwest-trending , doubly-plunging, open
folds that include South Nahanni Anticline, Margaret
Syncline, Sapper Anticline, Black Wolf Syncline, and
O'Grady Anticline (Fig. 2B). Lengths of these folds vary
from 25 to 60 km, amplitudes are about 1500 m, and half­
wavelengths about 8 km. Most are upright and symmetrical.
Hinge zones are rounded and limb dips average about 40
degrees. Sapper Anticline (Fig. 71) locally shows n0l1heast
vergence with its northeastern limb in places vertical to
overturned. O'Grady Anticline is a northwest trending, large,
doubly-plunging box fold, about 30 km long. Its flat-lying
crest is flanked on either side by limbs with dips averaging
about 50 degrees. The two monoclinal flexures defining the
fold hinge zone diverge widely at either end of the fold. The
major folds described above are linked in an en echelon
fashion with numerous unnamed folds of slightly smaller
scale but similar geometry.

Slaty cleavage is not developed within Mackenzie Fold
Belt, nor have any outcrop-scale folds been observed. The
lack of internal strain within beds suggests the folds are
generally of parallel type (class 1B of Ramsay, 1967) in
which folding is accommodated by slip along bedding
planes.

Faults

Faults within Mackenzie Fold Belt trend dominantly
north to northeast and northwest. With the exceptions
of Sapper and Broken Skull faults described below,
stratigraphic separations range upward to about 500 m
and fault strike lengths range upward to 20 km. The
intersection of fault traces with topography indicates all
are steeply-dipping. Offsets can be accommodated by
dip-slip displacement, although in most instances strike­
slip motion cannot be excluded. In either dominant fault
set no consistent sense of offset (e.g. east-side-down or
south-side-up) is found.

The Sapper Fault cuts the core of Sapper Anticline and
terminates near both ends of this fold. The strike length of
this fault is about 30 km and maximum stratigraphic
separation is about 1000 m. The persistence of the same
stratigraphic units along its trace and the termination of the
fault at both ends within the core of Sapper Anticline indicate
it is a thrust fault.

The Broken Skull Fault and Divide Lake Fault are the
only faults in the map area for which strike-slip movement
can be inferred. The Broken Skull Fault trends
north-northwest for a total strike length of about 60 km,
cutting the eastern side of O'Grady Anticline. The Divide
Lake Fault is slightly shorter, parallels the Broken Skull
Fault in trend, and occurs midway between it and Black
Wolf Syncline. In Sekwi Mountain map area to the north
the two structures are linked with several other north­
trending faults. Gabrielse et al. (1973) inferred the Broken
Skull Fault to continue southeasterly in Glacier Lake map
area along the poorly exposed valley of Broken Skull
River. They inferred unspecified sinistral displacement to
account for apparent offset of the southeastern end of
South Nahanni Anticline. However, mapping along the
eastern margin of Nahanni map area indicates there is
likely continuity of rock units across Broken Skull Valley
and that the fault does not extend farther to the southeast.
The apparent offset of South Nahanni Anticline mentioned
by Gabrielse et al. (1973) may be an artifact of en-echelon
folding, rather than faulting. The Broken Skull Fault has
a stratigraphic separation of about 1200 m. Dextral strike
slip of about 2.5 km can account for the offset of
formations on the southeastern flank of O'Grady
Anticline. The Divide Lake Fault which merges with the
Broken Skull Fault to the southeast has accommodated
about 3 km of dextral strike slip. This is inferred from the
apparent offset of the Haywire Formation, and truncation
of a fold just north of where the two fault strands merge.
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Age of deformation

The age ofMesozoic contraction cannot be detennined within
the map area more precisely than pre-Late Cretaceous and
post-mid-Triassic. Folds are clearly truncated by plutons of
the mid-Cretaceous Selwyn Plutonic Suite (80-104 Ma). The
youngest defonned beds are mid-Triassic (Jones Lake
Fonnation). To the north, in Sekwi Mountain map area
(l05P), a fault-bounded panel of folded strata is dated by
plant impressions and spores as Early or Late Cretaceous
(Blusson, 1971, p. 15). Combined with the upper age limit
implied by the plutons, this indicates an Early Cretaceous age
for folding in this part of Selwyn and Mackenzie mountains.
Thrust faults are geometrically related to the folds and are
coeval. Shortening within Selwyn Fold Belt in Dawson map
area to the northwest is post-mid-Jurassic and
pre-mid-Cretaceous. There, folds and thrust faults are cut by
mid-Cretaceous plutons, and the youngest deformed beds are
of mid-Jurassic age (R.I. Thompson, pers. comm., 1987).

The age of faults other than the thrust faults is not well
known. Some are truncated by the mid-Cretaceous plutons,
and may have also formed during Early Cretaceous
contraction, or immediately after contraction as relaxation
features. Others, like that which cuts the Rudi pluton and its
aureole, postdate mid-Cretaceous plutonism.

At Mackenzie Mountain front, about 230 km northeast of
Nahanni map area (Fort Nonnan map area, NTS 96C) a
small(?) amount of Tertiary shortening is recorded by folded
Tertiary beds with dips as high as 20 degrees (Aitken and
Cook, 1974, p. 20). Whether this Tertiary shortening and that
of Early Cretaceous age in the Nahanni map area are part of
a continuum, or represent two separate pulses ofcontraction,
is not known.

Kinematics

Selwyn and Mackenziejold belts: a thin-skinned
detachment terrane

The contrasting structural styles of Selwyn and Mackenzie
fold belts reflect different rheological responses to the same
contractional event. The Selwyn Fold Belt is underlain by
incompetent clastic strata where layering exerted little control
on structural geometry, and the rocks defonned internally as
a homogeneous mass, with resultant fonnation of similar or
modified similar folds and slaty cleavage. The Mackenzie
Fold Belt is underlain by thick sections of competent
carbonate strata which buckled through layer parallel slip
rather than defonning internally. Cleavage did not develop
in the resulting concentric style folds.
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Figure 72. Formation of a ramp anticline. The initial undeformed stage is shown in (A). The future
trajectory of a thrust fault is shown by dashed line. Stage (8) shows the structural geometry after
an amount of shortening ST. Note formation of anticlines above thrust ramps. Dashed line shows
trajectory of possible future thrust. Effects of erosion on pattern of exposure are diagrammed in (C).
The formation of a ramp anticline can be kinematically related to a thrust fault exposed at surface.
The low numbers of thrust faults at surface in Nahanni map area suggests that this mechanism
was not important in forming large scale folds (e.g. South Nahanni Anticline).
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The northwest-trending folds and thrust faults fonned in
response to northeasterly-directed horizontal compression.
Their surface geometry is similar to those of other areas of
the northern and southern Rockies (Price, 1981; Thompson,
1981) and the Appalachians (Hatcher, 1981), and like them
can be interpreted in tenns of a "thin-skinned" detachment
model (Norris, 1972). Defonnation is confined above a
subhorizontal basal decollement or detachment. Horizontal
displacement along the detachment in the direction of
compression occurs as shortening takes place above it.

(A)

Underlying strata or basement remain undefonned. The
detachment and defonnation front propagate when it is
mechanically easier to extend the detachment and defonn as
yet unaffected strata, than to further contract existing
structures. In a thrust fault-fold terrane there may be several
detachments following planes of weakness within the
sedimentary succession, all rooting or joining at depth with
the lowest or basal detachment. By analogy with the southern
Canadian Rocky Mountains (Price, 1981), structures in
Nahanni map area can be linked with those across the entire
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Figure 73. Formation of anticline by stacking of blind thrusts (thrusts that do not surface). The initial
undeformed stage is shown in (A). Trajectory of a future thrust is shown as a dashed line. Structural
geometry after amount of thrust shortening ST is shown in (B). Note formation of anticline above thrust
ramp. Amount of shortening related to folding is indicated by SF. A dashed line indicates the trajectory
of the next developed thrust fault. Stage (C) shows the structural geometry after shortening across
the new thrust. The displacement across the new thrust is equal to ST at stage (C) minus ST at stage
(B). The dashed line indicates the possible trajectory of a future thrust. Unit 2 and the upper half of
unit 1 are shortened much more than units 3,4, and 5. The total amount of thrust shortening (ST) not
evidenced at surface (Le. blind) required to form the anticline is many times greater than the shortening
evidenced in the anticline itself (SF). Stage (D) shows the effects of erosion on the pattern of exposure.
This mechanism is unlikely to have formed the large folds in Nahanni map area; there is no evidence
elsewhere in the fold belt for the large amount of horizontal shortening required (see text).
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deformed belt (i.e. across Mackenzie and Franklin
mountains) via such a basal decollement. Tertiary shortening
at Mackenzie Mountain front may have been expressed in
Nahanni map area by an equivalent amount of passive
transport of the sedimentary cover and its intruded
mid-Cretaceous plutons northeastward above the basal
decollement.

Fold style and depth to detachment

The fundamental structural problems in the map area
concern the detachment above which the folds and thrust
faults of Selwyn and Mackenzie fold belts developed. At
what depth is the detachment? Was this detachment the basal
decollement for regional deformation? Alternatively, does
this detachment separate the structures as seen at surface from
other contractional structures at depth? Based on surface
control alone, answers to these questions are speculative.

Concentric folds such as those of Mackenzie Fold Belt
can be generated by several mechanisms (see lones, 1987):
I) as ramp anticlines (Fig. 72); 2) by stacking of blind thrusts
beneath an upper detachment (Fig. 73); and 3) by shortening
across a flat detachment (Fig. 74; Norris, 1972). Ramp
anticlines develop through translation across a step in a
detachment. Structural relief is equal to stratigraphic relief
of the ramp. The production of a fold through the stacking of
blind thrusts requires great amounts of horizontal shortening
at deeper levels relative to the amounts indicated by the fold
itself. For folds developed above a flat detachment anticlines
grow in structural relief as deformation progresses; synclines
represent areas of little change in relief.

The dominant mechanism of formation of the concentric
folds of Mackenzie Fold Belt was probably through
shortening above a flat detachment. The other two fold
mechanisms probably did not play a dominant role because:
I) there is no evidence elsewhere in the fold belt for the great
amounts of horizontal shortening required by the stacking of
blind thrusts; and 2) if folding was related to thrust ramping
then more thrust faults should be evident at surface. Norris
(1972) attributed regional en-echelon fold patterns in
Mackenzie Mountains to shortening of a thin sedimentary
veneer above a passive basement.

For folds formed by shortening across a flat detachment,
an area balance method has been commonly used to calculate
depth to the detachment surface (as outlined in lones, 1987).
Figure 75 shows an example calculation for South Nahanni
Anticline which yields a depth to decollement of about 16 km
beneath the Sekwi-Vampire Fonnation contact. The
assumptions are that bedding line length has not been altered
by penetrative strain, volume (area in cross section) is
conserved, and that stratigraphic thickness beneath synclinal
keels is conserved. However, the accuracy of this figure
depends entirely on whether a fold of this type can remain a
closed system during its development, a geometrical
impossibility according to lones (1987) and Wiltschko and
Chapple (1977). The latter noted that unreasonably deep
levels of detachment were required for low amplitude
Appalachian Plateau folds. They explained the known
shallower detachment for these structures by thinning of
weak incompetent strata of the adjacent synclines and
compensatory flow of rock into the anticlinal cores (as in Fig.
74). By analogy, failure of weak rock at depth probably was
critical to the development of South Nahanni Anticline, and
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Figure 74. Formation of anticline by simple
compression above a flat detachment.
Stage (A) shows the initial configuration of
bedding. Dashed line indicates future
detachment. Stage (8) shows structural
geometry after fold shortening by an amount
SF. Shortening has been accommodated by
the flow of weak rock from synclinal keels
into anticlinal cores. Stage (C) shows the
effects of erosion on the pattern of exposure.
This may have been the mode of formation
of large folds in Nahanni map area.
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The "similar type" folds of Selwyn Fold Belt probably
also formed by shortening above a flat detachment. The
role of thrust ramps and blind thrusts in folding is probably
minimal for the same reasons as outlined above. An upper
limit for detachment, as indicated by extrapolating known
stratigraphic thicknesses beneath synclinal axes, is about
3.6 km below sealevel. There is no method by which to
calculate a lower limit, as "similar type" folds can
geometrically persist to any depth. However, the major
folds within Selwyn Fold Belt are of a scale similar to those
within the Mackenzie Fold Belt, perhaps indicating a
common detachment level. If detachment levels in either
belt were grossly dissimilar there would probably be a
corresponding disparity in fold amplitude and wavelength.
The identity of the weak horizon that may have acted as a
decollement is uncertain. A possibility may be gypsum of
the Proterozoic Little Dal Group which occurs in
Mackenzie Mountains to the east and which there acts as
a detachment for the large Plateau Fault (Aitken and Cook,
1974). However, the continuation of this unit into the
subsurface of Nahanni map area is conjectural.

The basal decollement for regional deformation in
Mackenzie Mountains east of Nahanni map area may be as
much as 20 km below sealevel (Gordey, 198Ic). Such a deep
detachment is required to allow exposure at surface of as
much as 15 km ofProterozoic and Paleozoic stratigraphy. As
indicated above, the structures in Nahanni map area root at
an uncertain but possibly shallower level.

EI~Sr;j
I Li I

(B)

o(Li-Ll): A
S(%) =(Li-L1)/Li x 100

(A)

~
O?

(C)

other large folds in Mackenzie Mountains that developed
above a flat detachment. The calculated figure for South
Nahanni Anticline is therefore erroneous, and at best a
maximum estimate. A minimum estimate is provided by the
fact that the detachment level cannot be shallower than the
oldest strata exposed at surface. For the Mackenzie Fold Belt
in Nahanni map area the upper limit so indicated is about 3
km below sealevel.

Faults
SOUTH NAHANNI ANTICLINE

(0)

A=24.3 km2 Li=16.7km L1=15.3km 0=16.6km

Figure 75. Calculation of depth to decollement. A succession
of strata folded above a detachment is shown in (a). Synclinal
keels slid passively above the detachment. while the anticlines
grew in structural relief as a result of the shortening. If (1)
material has not been lost or gained from beneath the
synclines, (2) there is no loss of material perpendicular to the
cross-section, and (3) bedding line length has not been
altered, then depth to detachment can be found as in (b). 0
= depth to detachment; A = cross-sectional area (shaded); Li
= initial line length; Lt = final line length; S =shortening in %.
The basis of the calculation is that the area above the datum
within the anticlinal closure is equal to the area "displaced"
during shortening. In (c) is shown an area of structural closure
twice as great as in (b) for about the same amount of
shortening which dictates a depth to detachment twice as
great. In (d) is shown a profile of the South Nahanni Anticline
along section EF along with the calculation of its depth to
detachment. The implications of the unreasonably large
result of 17 km beneath the base of the Sekwi Formation are
discussed in the text.

In Selwyn and Mackenzie fold belts in Nahanni map area,
thrust faults are rare. The March, Appler, Honeymoon, and
Sapper faults are all thrusts that are spatially related to folds.
They developed synchronously with folding, probably
because of the "room problem" that develops in an anticlinal
core as a fold is tightened (e.g. Dahlstrom, 1970). The
general rarity of thrust faults reflects the relatively low
amount of shortening within both fold belts.

The Broken Skull and Divide Lake faults accommodate
about 2.5 km and 3 km respectively of dextral strike slip.
Their trend and sense of displacement are consistent with
shear related to northeast directed compression. These faults
probably developed during the later stages of contraction as
tear faults rooting in the regional detachment.

The age of movement and kinematic significance of the
myriad of other faults in the map area is uncertain; they bear
no obvious relationship to folds or known thrust faults. The
northwest-trending fault set could represent either minor
thrust faults and/or postshortening extension faults. Some
faults of the northeast-trending set could be small tear faults
and related to northeastward compression. Others, such as
that which offsets the Rudi pluton, may postdate regional
contraction, and be a response to a much different and
younger regional stress regime.
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Table 4. Mineral Deposits in Nahanni map area, according to deposit type,
Locations shown in Appendix 2.

STRATI FORM DEPOSITS
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Property

H. CINQ
AD. unnamed
AE PAB
X. GRAND
5 HOWARDS

PASS(XY)
6. SHIELD-
8. ANNIV
9. WINKlE
13. ABBEY
al. OP
P. VULCAN
AB. HAN
W. GHMS
Y. CMC

7. ORO
11. DIANNE
14. TANG
a2. TROIS
a3. unnamed
a4. unnamed
as. unnamed

D. unnamed
S. BLUE
G. FERN
I. CAC

Q. LENED

R. RUDI
1. NAR
2. CLEA

M. CAN
3. BIRR

A. HAT
B. unnamed
C. JAY
F. unnamed
H. CINQ
J. NANCY
K. CAM
N. RA
Q. VULCAN
T. BIG RED
U. unnamed
V. unnamed
Y. GRAND
Z. JOLl GREEN
AA. SKULL
4. NOM
10. NESS

L. PR
O. SAND, GUN
AC. BONNIE

Property

12. RITZ
15. OHNO
16. ROOK
17. FAST
E. HUG

Mineralogy

Zn·rich shale
U, P,Pb,Zn, Ba
Zn·V·rich shale
sphalerite-galena

sphalerite-galena
Pb·Zn·';ch shale (sphalerlle·galena)
sphalerlte-galena
Pb·Zn·rlch shale
Pb·Zn·rich mudstone
sphalerlle-galena
sphale,ite·py"le
chalcopy,lle-sphalerite
barlle
barite
Pb·Zn·rlch shale
barite
barite, minor Zn
barite
barite. Zn·rich breccia
barite
barile
barite

SKARN DEPOSITS

scheellle-pyrrhotile·diopside
scheelite-pyrite-pyrrhotite (+ calc-silicates)
galena-sphalerite
5ch eel i te·d iops ide-garnet; scheel i1e·epidote-ga rnet-d iopside;

scheelite-calc-silicate
scheelite-pyroxene-garnet !: lIesuvianite ~ pyrrhotite; scheelite-

amphibole ± pyrrhotite; seheelire-biotite ± pyrrhotite! chaleopyrite
seheelite + ?
seheel i te-chaIcopyri te-sphal er i te-galena-pyroxene-garnet·pyrrhot ite
seheeli t e-diopside-garn et-vesuviani te- t remo Ii te-cale ite:

minor local biotite-muscovite-quarlz skarn
galena-pyrite-sphalerite-chalcopyrite-arsenopyrite-?stilbite
chalcopyrite-pyrrhotite skarn

VEIN DEPOSITS

quartz-rnalachite-azurite-tetrahedrite
arsenopyrite-galena
Q ua rt l-pyri te-ga lena-spha ler ite- tet rahed r it e
spodumene·lepldolite pegmallle
malachite-azurite: quartz-calcite·letrahedrile
galena·sphalerile·pyrole
quartz-carbonale-galena-chalcopyrite
stibnite-boulangerite-jam esonite·galena-arsenopyrile
'luorite-galena
sphalerite-galena
q uart Z-galen a-sph aIeri te-pyr i te-arsen opyr ite
tourmaline-galena-pyrite
q uarl z-sphalerite-galena
Zn
Pb·Zn·Ag
quarlz·arsenopyrite-pyrite-chalcopyrite
calcite-malachite-azurite-lelrahedrite

REPLACEMENT DEPOSITS

py' It e-py rr h0 I i I e-chaIcopy"I e
sphalerite-smlt hsoni te
Zn

UNMINERALlZED TARGETS

Anomaly

geochem. (Pb·Zn)
geophys.
geochem. (Zn·Ba)
unclassified work larget
geochem. (Zn)

Host

Duo lake or Portrait lake Fm.
Duo Lake Fm.
Duo Lake Fm.
Duo Lake? Fm.

Duo Lake Fm.
Duo Lake Fm.
Duo Lake Fm.
Duo Lake Fm.
Duo Lake Fm.
Duo Lake Fm.
Sapper Fm.
Sapper Fm.
Portrait lake Fm.
Portrait Lake Fm.
Duo Lake Fm.
Portrait lake Fm.
Portrait lake Fm.
Portrait lake Fm.
Portrait lake Fm
Portrait lake Fm.
Portrait lake Fm.
Portrait lake Fm.

Sekwi Fm.
Rockslide Fm.
Rabbilkettle Fm.
Rabbllkeltle Fm.

Rabbitkeltle Fm.

Rabbllkettle Fm.
Rabbllkeltle Fm.
Duo Lake? Fm.

Funeral Fm.
Mount Christie? Fm.

Rabbllkettle Fm.
Vampire Fm.
Vampire Fm.
Yusezyu Fm.
Duo lake or Portrait lake Fm.
Haywire Fm.
Mount Christie Fm.
Sapper Fm.
Sapper. Haywire? Fm.
Grizzly Bear, Haywire Fm.
Cretaceous granodiorite
O'G,ady Batholith
Duo Lake Fm.
Haywire?, Sapper?, or Broken Skull? Fm.
BrOken Skuil or Sapper Fm.
Portrait Lake Fm.
Prevost? Fm

Prevost Fm.
Broken Skull? Fm.
Haywire Fm

Underlying Formallon

Prevosl? Fm_
Duo Lake? Fm.
Duo Lake Fm.
Earn Gp.
Duo Lake Fm.



Vergence

Except for Sapper Anticline, which verges locally northeast,
congruent with the northeast-directed Sapper Fault which
cuts the fold core, folds in Mackenzie Fold Belt are upright.
In Selwyn Fold Belt, near South Nahanni River, the
Honeymoon Fault is a southwest-directed thrust. From this
area to the southwest there is a gradual change from upright
folds and vertical cleavage to major folds that show a slight
southwest vergence and have axial plane slaty cleavage
dipping steeply northeast The southwest vergence may have
developed in two ways: 1) the folds and cleavage were
initiated with this sense of asymmetry, or 2) the folds and
cleavage were initially symmetrical or even had northeast
vergence, but were subsequently rotated and overturned.
Relations along the March Fault, a thrust fault which likely
developed during folding, suggest that southwesterly
overturning did occur locally. For example, near March
Creek and to the southeast the fault dips moderately
southwest and cleavage dips to the southwest, in places
shallowly. The degree of rotation or backfolding increases to
the northwestern end of the fault. There, slaty cleavage dips
northeast and the fault is vertical to overturned and northeast
dipping. Balkwill (1972) described a similar rotation and
backfolding of folds, cleavage, and thrust faults on the
southwestern side of the Porcupine Creek Anticlinorium in
the southern Canadian Rockies.

Amount ofshortening

Total shortening across Nahanni map area (along cross
section AD), probably amounts to about 39 km over a
present width of about 130 km. The component across
Mackenzie Fold Belt (omitting crosscutting central South
Nahanni pluton) can be determined by measuring bedding
line length ofcompetent strata (top of Rockslide Formation
along section CD). It amounts to 4 km over a distance of
47 km (8 percent).

In Selwyn Fold Belt the amount of shortening is difficult
to ascertain. The presence of slaty cleavage indicates
deformation was penetrative. Bedding line length has been
distorted and therefore cannot be used to measure shortening.
Two other approaches used to estimate shortening give quite
different results: 1) casual inspection of the simple
large-scale fold pattern in map and cross section views
suggests shortening on the order of that in Mackenzie Fold
Belt, perhaps 10 to 15 percent; and 2) a minimum of 30 to 50
percent shortening is suggested as necessary for the
development of slaty cleavage (Ramsay, 1967; Wood, 1974).
Local tight small-scale folds seem better explained by the
greater figure. An explanation for the discrepancy may be
that the strata underwent a component of layer parallel bulk
shortening and internal deformation before or during the
formation of the large-scale folds. The folds reflect only the
"buckle" component of the strain. Using the higher estimate
of 30 percent shortening as a probable maximum for Selwyn
Fold Belt (along section AC) yields about 35 km of
contraction over a present distance of 82 km.

MINERAL DEPOSITS

Regional setting

The Selwyn Basin area is a world-class province with
respect to deposits oflead-zinc-silver, barite, and tungsten.
Tungsten deposits such as CanTung (Blusson, 1968),
MacTung (Dick and Hodgson, 1982), and Lened (Glover
and Burson, 1986) are skarns developed within limestone
of various ages next to granitic plutons of the mid­
Cretaceous Selwyn Plutonic Suite. Lead-zinc-silver and
barite mineralization is stratiform and occurs at several
horizons within fine clastic rocks of Paleozoic age. Major
camps include the Anvil district (Pb-Zn-Ag, Cambrian(?)
(Tempelman-Kluit, 1972; Jennings and Jilson, 1986)),
Howards Pass area (Pb-Zn, Early Silurian (Morganti,
1979; Goodfellow and Jonasson, 1986)), and Macmillan
Pass district (Pb-Zn-Ag-Ba, Late Devonian; Ba,
Mississippian (Abbott, 1982, 1983; Bailes et aI., 1986;
McClay and Bidwell, 1986)). The Akie district in northern
British Columbia hosts strati form mineralization
(Pb-Zn-Ag-Ba, Late Devonian (Jefferson et aI., 1983;
MacIntyre, 1983)) in stratigraphy much like that of the
Macmillan Pass district.

Occurrences and large bodies of subeconomic grade of
several of the above types of mineralization occur in
Nahanni map area (Appendix 2, Fig. 2.1; Table 4). In
addition there are numerous small vein and replacement
occurrences. The following presents a summary of
characteristics of the main deposit types within the map
area. Details and locations of individual showings are
listed separately in Appendix 2.

Deposits ofNahanni map area

Exploration history

The earl iest important discovery in the region was that of the
barite-Iead-zinc Tom deposit near Macmillan Pass in 1951,
northwest ofNahanni map area (Came, 1979; Debicki, 1982).
Because of its remote location the discovery did not incite
other exploration interest in the area (see Debicki, 1982). By
the late 1960s however, interest in Macmillan Pass and
adjacent areas had increased, and several showings in the
northwestern part of Nahanni map area were discovered. In
1953, E.F. Roots of the Geological Survey of Canada made
a geological reconnaissance of the upper Flat River region.
Athough unpublished, this expedition was significant in
spurring early exploration in that area (see White, 1963).
Following the discovery of the Canada Tungsten deposit in
1958 in a limestone skarn, exploration accelerated and
additional tungsten showings in the southeastern part of
Nahanni map area were discovered. In 1972, a staking rush
followed the announced discovery of the shale-hosted
stratiform lead-zinc deposits at Howards Pass, in rocks not
previously thought to be mineralized. As a result of the rush,
many new showings were discovered within the following
few years. However, none of these later findings turned out
to be major. In the early 1970s there was also interest in
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carbonate-hosted lead-zinc deposits in Mackenzie
Mountains. Many of the showings in the carbonate­
dominated terrane in the northeastern half of the map area
were originally staked at that time. In 1978, new showings
were discovered at the Vulcan barite-lead-zinc property south
of the South Nahanni River on ground originally staked in
1973 (Mako, 1981). Concurrent with field work for this
report, exploratory drilling programs were carried out by
various companies on four properties including the Howards
Pass (lead-zinc), Lened and Clea (tungsten), and Vulcan
(Iead-zinc-barite).

Stratiform deposits

In Nahanni map area there are three main exploration
targets for stratiform mineralization: I) lead-zinc mineral­
ization in the Ordovician-Silurian Duo Lake Formation, 2)
lead-zinc mineralization within the Silurian to Early
Devonian Sapper Formation, and 3) barite within the Early
to Late Devonian Portrait Lake Formation.

In the Howards Pass deposits very fine grained stratiform
sphalerite- galena-pyrite occurs within latest early to middle
LIandovery (Early Silurian) (Norford and Orchard, 1985)
black mudstone and carbonaceous chert of the Duo Lake
Formation (Road River Group). The mineralization appears
to be of the same age and of identical mineralogy in three
different bodies (Anniv, XY, OP) that are separated along a
strike length of 28 km. Similar mineralization, but at lower
grade occurs at the same stratigraphic level at several other
localities (Table 4). All of these occurrences are
characterized by a lack of massive pyrite, relatively low Ag
and Cu, lack ofassociated bedded barite, and lack of volcanic
rocks. Mineralized feeder vents or stockworks have not yet
been identified for any of these occurrences. High-grade
mineralized shale in outcrop and float looks so much like
nonmineralized shale it is easily overlooked. The Howards
Pass deposits formed at relatively low temperatures (less than
220°C) from metalliferous chloride-bicarbonate brines
discharged at the seafloor. Sulphur was probably derived
from the water column (Goodfellow and Jonasson, 1986). In
1982, drill-indicated reserves on the XY and Anniv zones
were released as 125 million short tons averaging 5.4 percent
zinc plus 2.1 percent lead (see Appendix 2).

The Vulcan property, within the Sapper Formation, is of
probable Late Silurian to Early Devonian age. Mineralization
consists of discontinuous stratiform lenses of sphalerite­
bearing massive sulphide, shale-hosted laminated and
brecciated pyrite-sphalerite-galena, and galena-bearing
massive barite-fluorite (Mako and Shanks, 1984). The
massive barite may represent sinter mounds precipitated
around brine vents on the seafloor, whereas the laminated and
massive sulphides are interpreted to have formed from brines
that flowed away from the vents to collect within topographic
depressions (Mako and Shanks, 1984).

Stratiform mineralization within the Portrait Lake
Formation is characterized by the barite occurrences at the
CMC, ORO, and GHMS properties. Grey weathering
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thin-bedded barite ranging up to 50 m thick (ORO) occurs
within black siliceous shale. The age of many of these
types of occurrence is not well known, but available
conodont ages, including some from outside the map area
suggest two main times of barite deposition (see Portrait
Lake Formation). One episode was in the Givetian (late
Middle Devonian) and the other in mid-Frasnian
(mid-early Late Devonian) time (Dawson and Orchard,
1982). The mid-Frasnian horizon appears to be regional
in extent, although at many localities it is inconspicuous,
occurring as a baritic shale containing small barite nodules
(see Portrait Lake Formation). Development of the
regional barite horizon and the barite-lead-zinc deposits
were synchronous with extension faulting during Earn
Group sedimentation (see Tectonics). Near Macmillan
Pass, northwest of the map area, the Tom and Jason
deposits consist of zinc-Iead-silver-barite of probable
Frasnian age hosted within shale and turbidites of the Earn
Group (Bailes et aI., 1986; McClay and Bidwell, 1986).
Geological reserves at the Tom deposit comprise 15
million tonnes averaging 7 percent zinc, 4.61 percent lead,
and 49.1 grams/tonne of silver. At the Jason deposit,
geological reserves total 14 million tonnes grading 7.09
percent lead, 6.57 percent zinc, and 79.9 grams/tonne of
silver (Bailes et aI., 1986; McClay and Bidwell, 1986). The
Portrait Lake Formation in Nahanni map area is a target
for similar types of deposits.

Barite nodules occur within the Carboniferous to Permian
Mount Christie Formation (see formation description), but no
associated sulphides were noted.

Skarn deposits

Tungsten skarn deposits (e.g. Lened, Clea) are developed
within limestone host rocks (Table 4) adjacent to
mid-Cretaceous granitic plutons. The age of the host rock is
unimportant. Dick (1979) has presented an outline of skarn
deposit types of this setting in southern Yukon, from which
much of the following is summarized. Skarn deposits can be
grouped into four main categories: W-Cu, W-Mo, Zn-Pb, and
W-Cu-Sn. W-Cu skarns form the largest group, and are the
type found in the Nahanni area. Skarns of this type are
localized in limestone beds which may be interbedded with
biotite and calc-silicate hornfels. The extent of skarn
development coincides with the limit of hornfelsic alteration
of the interbedded or overlying pelitic sediments. However,
the degree of skarn development and grade of mineralization
are not necessarily related to the distance from the intrusive
contact. Tungsten mineralization is associated with plutons
lacking hornblende (see section on Granitic Rocks).
Marginal phases of these plutons, or nearby satellitic
intrusions are anomalous in tungsten (8 ppm) and contain
combinations of andalusite, garnet, tourmaline, and/or
muscovite as primary accessory minerals (Anderson, 1983).
Intense alteration of the granitic rock to greisen occurs
locally. In the skarn deposits the ore mineral is typically
blue-white fluorescing scheelite; pyrrhotite, pyrite, and
chalcopyrite are common associated sulphides. Molybdenite
has not been observed in skarn of the W-Cu type although



minor amounts, accompanied by scheelite, can occur in
fractures in the associated intrusion (Dick, 1979). In general,
there is a positive correlation between increasing pyrrhotite
content and increasing tungsten grade, although even in
pyrrhotite-rich skarn, scheelite is extremely erratically
distributed and may be absent altogether. Common
cale-silicate minerals include pyroxene, garnet, vesuvianite,
epidote, and amphibole (Table 4). In individual deposits
there may be several crosscutting mineralizing events. Each
event may have distinctive prograde and retrograde mineral
assemblages. Concentrations of scheelite may be identified
with a particular mineral paragenesis or mineralizing event
(e.g. Lened, Glover and Burson, 1986). The largest deposits
in the region occur just outside of Nahanni map area. The
MacTung deposit, near Macmillan Pass has published
reserves of 30 million tons of 0.9 percent W03 (Dick and
Hodgson, 1982). The Canada Tungsten mine, immediately
south of the southeastern corner of the map area, is now
closed. It was once the world's largest producer of scheelite
concentrate; reserves total 4.2 million tons grading more than
1.55 percent W03 (Dick and Hodgson, 1982).

Vein deposits

Small vein deposits are numerous, scattered, and are not
preferentially concentrated in any rock unit. Sphalerite,
galena, and pyrite are the most common sulphides, but
tetrahedrite, arsenopyrite (local1y Au-bearing), jamiesonite,
stibnite, boulangerite, malachite, and azurite are reported at
different localities (see Table 4). Spodumene and lepidolite
(Li) bearing pegmatite is also found at one locality. The age
of most vein occurrences is not obvious. Many have no close
spatial relationship to granitic rocks. However, most likely
formed in response to a combination of Cretaceous
deformation, heating, and intrusion.

Replacement deposits

Three poorly understood occurrences are grouped under
replacement deposits (Table 4). The PR consists of
disseminated pyrite-pyrrhotite-chaleopyrite in Prevost
Formation shale near mid-Cretaceous granite. Mineralization
at the SAND deposit is reported to consist of sphalerite­
galena within the noses of small folds in Broken Skull
Formation(?) limestone. At the BONNIE property, Zn
mineralization occurs within the Haywire Formation.
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APPENDIX 1

Index of map areas in northern Cordillera
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Figure 1.1. Index map of 1:250 000 scale National Topographic System (NTS) map area in the Northern
Cordillera that are commonly referred to in the text. Nahanni map area is highlighted with a ruled pattern.
Shading indicates accreted terranes. Locus of Tintina (Yukon) and Northern Rocky Mountain Trench
(northern B.C.) strike-slip faults also shown for reference.
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APPENDIX 2

Mineral deposits

The following property descriptions are largely summarized from the sources quoted, but are upgraded
and changed to conform to the present work. Other showings undoubtedly exist for which written
information is not readily available. For easy. reference the numbering of properties for the Yukon
Tenitory, numbers 1 to 17, corresponds to that of the Department of Indian Affairs and Northern
Development, Whitehorse, in their annual report (1983) on Yukon exploration and geology. Property
numbers alto as in the Yukon refer to additional properties not recorded in that reference. Properties in
the Northwest Tenitories are labelled by letters A to AE. Table 2.1 lists the mineral properties and Figure
2.1 gives their locations.

Table 2.1. List of mineral occurences in Nahanni map area. Locations shown in Figure 2.1. Numbers of deposits
in Yukon Territory corresponds to those used by the Department of Indian Affairs and Northern
Development (1983). Letters refer to deposits in the Northwest Territories.

Name

YUKON TERRITORY

Type Host Name

NORTHWEST TERRITORIES

Type Host

1. NAR skarn W. Cu, Pb, Zn, Ag Rabbitkeltle Fm. A. HAT vein Cu, Pb, Zn Rabbitkeltle Fm.
2. CLEA skarn W, Cu, Zn Duo Lake? Fm. B. unnamed vein Pb Vampire Fm.
3. BIRR skarn Cu. Fe Mount Christie? Fm. C. JAY vein Pb. Zn. Au. Ag Vampire Fm.
4. NOM vein Au Portrait lake Fm. D. unnamed skarn W Sekwi Fm.
5. HOWARDS PASS stratiform Pb, Zn Duo Lake Fm. E. HUG geochem. (Zn) anomaly Duo Lake Fm.
6. SHIELD strati form Pb, Zn Duo Lake Fm. F. unnamed pegmatite Li Yusezyu Fm.
7. ORO stratiform Ba Portrait Lake Fm. G. FERN skarn Pb, Zn Rabbitkeltle Fm.
8. ANNIV stratiform Pb. Zn Duo Lake Fm. H. CINQ strati form Zn. Pb. Cu Duo Lake or Portrait Lake fm.
9. WINKlE stratilorm? Pb, Zn Duo Lake Fm. I. CAC skarn W Rabbitkeltle Fm.

10. NESS vein Cu Prevost? Fm. J. NANCY vein Pb. Zn Haywire Fm.
11. DIANNE stratiform? Ba, Zn Portrait Lake Fm. K. CAM vein Pb, Ag Mount Christie Fm.
12. RITZ geochem. (pb-Zn) anomaly Prevost? Fm. L PR replacement Cu Prevost Fm.
13. ABBEY strati form Pb, Zn Duo Lake Fm. M. CAN skarn Cu, Pb, Zn Funeral Fm.
14. TANG stratiform Ba Portrait Lake Fm. N. RA vein Sb. Cu. Pb Sapper Fm.
15. OHNO geophys. anomaly Duo Lake? Fm. O. SAND. GUN replacement Zn Broken Skull? Fm.
16. ROOK geochem. (Zn-Ba) anomaly Duo Lake Fm. P. VULCAN stratiform Pb, Zn Sapper Fm.
17. FAST unclassified work target Earn Gp. Q. LENED skarn W Rabbitkettle Fm.
a1. OP strati form Pb, Zn Duo Lake Fm. R. RUDI skarn W Rabbitkeltle Fm.
a2. TROIS strati form Ba; Zn-rich breccia Portrait Lake Fm. S. BLUE skarn W Rockslide Fm.
a3. unnamed strati form Ba Portrait Lake Fm. T. BIG RED vein Pb, Zn Grizzly Bear, Haywire fm.
a4. unnamed stratilorm Ba Portrait Lake Fm. U. unnamed vein Pb, Zn Cretaceous ~anodiorite
a5. unnamed strati form Ba Portrait Lake Fm. V. unnamed vein Pb O'Grady Bat olith

W. GHMS stratiform Ba Portrait Lake Fm.
X. GRAND strati form Pb, Zn Duo Lake? Fm.
Y. CMC stratiform Ba Portrait Lake Fm.

strati form Pb. Zn Duo Lake Fm.
Z. JOLl GREEN vein Zn Ha~wire? Sapper?, or

roken Skull? fm.
AA. SKULL vein Pb, Zn. Ag Broken Skull or Sapper fm.
AB. HAN strati form Zn. u Sapper Fm.
AC. BONNIE replacement? Zn Haywire Fm.
AD. unnamed stratiform U. p. Pb. Duo Lake or Portrait

Zn, Ba Lake fm.
AE. PAB stratiform Pb. Zn. V. Duo Lake Fm.

Cu. Ag
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A. HAT
Cu, Pb, Zn
1051/1: 62°4'N; 128°28'W

Property description - Northwest Territories

SOURCE:
Padgham et al. (1976, p. 125)

HISTORY:
The property was first staked in February 1973 by Acheron Mines
Ltd. and Cream Silver Mines Ltd.

DESCRIPTION:
Prospecting, geological mapping, and geochemical sampling
located a few scattered occurrences of malachite, azurite, and
minor tetrahedrite in narrow discontinuous quartz veins within
Cambro-Ordovician limestone of the Rabbitkettle Formation. Soil
or rock samples were taken at 200 foot (61 m) intervals along the
east-trending claim lines 1500 feet (457 m) apart. Soil samples
contained from 5-187 ppm Pb, 5-2500 ppm Zn, and 3-170 ppm Cu.
The sample interval was too wide to pinpoint anomalies from the
few anomalous values obtained. Rock samples assayed as much as
0.46% Zn and 0.97% Pb.

SOURCE:
Padgham et al. (1976, p. 124)

B. unnamed
Pb
105111: 62°3'N;128°6'W

HISTORY:
Canada Tungsten Mining Corporation examined the occurrence in
1961. The occurrence is reported to have been staked previously.

DESCRIPTION:
Arsenopyrite-galena mineralization occurs in phyllites of the
Vampire Formation. The mineralization is reported to be very
scant and apparently not ofeconomic grade.

SOURCE:
National Mineral Inventory - # 170348 (rev. 3n7):

1. Department of Indian Affairs and Northern Development;
assessment reports: Canada Tungsten Mining Corporation
Ltd., map no. 1051-1

C. lAY (RIO, LEO)
Pb, Zn, Au, Ag
1051/1: 62°6'N;128°13'W

HISTORY:
The area was first staked as the D claims in 1953 by G. Dalziel and
was examined under option by Yukon Ranges Exploration Limited
later that year. It was restaked by Dalziel as the DAL claims in
1959, again as the Zin claims in 1960 by Cassiar Asbestos Corp., by
Dalziel in 1966 as the DAL claims, and by Amax in 1969 as the
MOON claims, and as the JAY and RIO claims in March 1973 by
Alex Black who also staked the contiguous LEO claims in July
1973. The property was aquired by TCL Exploration Group.

DESCRIPTION:
Northwest-trending quartz veins up to 1.5 m wide and 120 m long,
crosscut Lower Cambrian slate of the Vampire Formation. The
veins contain irregular bands of pyrite, galena, sphalerite,
arsenopyrite, and tetrahedrite of variable width, the thickest
reaching 0.3 m. Chip samples from the mineralized veins found by
Dalziel in 1953 returned an average of 0.05 o:zJton Au, 0.1 o:zJton
Ag, 0.45% Pb, and 0.15% Zn over 0.6 m.

D. unnamed
W
1051/1: 62°5.5'N; 128° 12'W

HISTORY:
Canada Tungsten Mining Corporation carried out prospecting and
geological mapping in the area in 1961, at which time the
occurrence was discovered. No work was reported and no claims
staked.

DESCRIPTION:
Pyrrhotite-bearing diopside skarn is developed in Lower Cambrian
dolostone of the Sekwi Formation adjacent to Cretaceous quartz
monzonite. A zone as much as 10 feet (3 m) wide and 200 feet (61
m) long within the skarn contains scheelite-pyrrhotite
mineralization grading about 0.1 % WOs.

SOURCES:
National Mineral Inventory - #170358 (rev. 3n7)

1. Department of Indian Affairs and Northern Development;
assessment reports, Canada Tungsten Mining Corporation
Ltd., 1961, map no. 1051-1

Padgham et al. (1976, p. 125; under description of JAY, RIO, and
LEO groups)

E. HUG
Zn
1051/1 ,I12: 62°7'N; 128°30'W

HISTORY:
The HUG claims were staked in 1973 for Canex-Placer Ltd., as a
result of reconnaissance stream geochemistry in 1972. A soil
geochemistry survey was done in 1973.

DESCRIPTION:
No mineralization was reported, although two zinc anomalies up to
1200 m long and 600 m wide had values of 5600 ppm Zn, 162 ppm
Pb, and 19.7 ppm Cd.

SOURCES:
National Mineral Inventory - #170067

1. Department of Indian and Northern Affairs; assessment
report: Canex-Placer Ltd., 1974, 105I11,2, doe. no. 080312

Padgham et al. (1976, p. 126-127)

F. unnamed
Li
1051/2: 62°II'N;128°52'W

HISTORY:
The occurrence was located during the course of prospecting and
geological mapping in 1961 by Canada Tungsten Mining
Corporation.

DESCRIPTION:
Northwest-trending pegmatite dykes crosscutting the Yusezyu
Formation and containing spodumene and lepidolite occur over an
area about 5 km in length. The vertical dykes vary in width from
0.6 to 12 m and are exposed in the headwalls of cirques as vertical
intersections 100 to 120 m in length. Spodumene is the main
lithium mineral and occurs commonly at right angles to the dyke
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walls. Lepidolite occurs intimately mixed with the spodumene, in
a restricted area of one cirque. Assays of grab samples from the
dykes gave 1.5% and 2.5% Li02 . It is estimated from the
spodumene content that a large percentage of the pegmatites
would grade 1% Li02 or better. Both cesium and beryllium are
present in trace amounts.

SOURCE:
National Mineral Inventory - #170325 (rev. 3177)

1. Department of Indian Affairs and Northern Development;
assessment reports: Canada Tungsten Mining Corporation,
map no. 1051-1.

G. FERN (ALPHA,BRAVO,ECHO)
Pb.Zn
1051/7: 62°21.5'N;129°1.6-W

HISTORY:
The property was originally staked in 1973. and owned 20% by
Perry River Nickel Mines Ltd. and 80% by Golden Ram Resources
Ltd., who in June 1974 optioned it to Imperial Oil Limited. After
summer investigations involving mapping, prospecting, and
magnetic and geochemical surveys, Imperial Oil dropped the
option in the fall. An agreement was signed with Tricentrol
Canada Ltd. who during the period 1975-76 carried out mapping.
grid soil sampling. and drilling.

DESCRIPTION:
The main showings are exposed on a southerly-facing. gently
rolling slope, between 5300 and 5700 feet (1615-1737 m) in
elevation. Galena and dark brown sphalerite occur in massive
crystalline lenses and veinlets cutting tremolite-skarn hornfels
developed within Cambro-Ordovician RabbitkettIe(?) limestone.
Assays from the main showing range up to 27% Pb, but in general
(in the hornfels?) were less than 1% combined Pb and Zn. No
intrusive rocks are exposed. The mineralization has been traced in
a north-south direction for about 500 m. Mineralized float was also
found about 900 m to the north of the main (Fern) zone.

SOURCES:
National Mineral Inventory - #512284 (rev. 4/81)

1. Mineral Policy Sector; corporation files, TricentroJ Canada
Ltd.
2. Gutrath, G.C.; Report on the Golden Ram Summit Lake
property, Nahanni Mining Division, Northwest Territories;
report dated October 2, 1973. with Statement of Material
Facts, B.C. Securities Commission. July 17, 1974 (copy in
Mineral Policy Sector. corporation files, Perry River Nickel
Mines Ltd.)
3. Department of Indian Affairs and Northern Development;
assessment files: Imperial Oil Ltd.; Perry River Nickel Mines
Ltd., 105117, Alpha, Bravo, Char, Delta, and Echo groups,
1974-75,doc. no. 080356,080400

H. CINQ
Zn. Pb,Cu
1051/6: 62°26'N;129°14'W

HISTORY:
The property was originally staked in 1972.

DESCRIPTION:
Five copper occurrences including malachite-azurite on shale
cleavage planes and tetrahedrite in quartz-calcite lenses in shale
were discovered. Shale samples from three localities assayed 7%
Zn. Stream sediment analyses gave maximum values of 2700 ppm
Zn and soil samples gave maximum values of 14 000 ppm Zn. A
gravity survey was undertaken and a few anomalies discovered,
but none were considered to reflect mineralization. Extensive
overburden and complicated structure makes it difficult to
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determine whether the zinc-rich shales should be assigned to the
Duo Lake Formation (Road River Group) or to the Portrait Lake
Formation (Earn Group).

SOURCES:
National Mineral Inventory - #512440 (rev. 1175)

1. Mineral Development Sector; corporation files: Vestor
Explorations Ltd.

Padgham eta1.(1976, p. 139)

I. CAC (RHODES)
W
1051/7: 62°22'N; 128°33'W

HISTORY:
The property was staked in 1973 for Amax Exploration Inc. to
cover mineralization discovered by prospecting and geochemical
exploration that summer. Work by Amax in 1978-79 included
mapping, geochemical sampling. magneto meter and
electromagnetic surveys, and drilling. Union Carbide acquired the
property and carried out additional drilling in 1980.

DESCRIPTION:
Mineralization occurs in skarn developed in the contact aureole of
mid-Cretaceous quartz monzonite where it intrudes Cambro­
Ordovician RabbitkettIe limestone. Three main types of skarn
have been recognized: (1) banded green diopside-garnet skarn; (2)
banded dark green epidote-garnet-diopside skarn; and (3) coarse
grained light green calc-silicate skarn. Scheelite occurs in all three
types, but seems more concentrated in the epidote·bearing variety.
Two mineralized zones have been delineated. North Zone
mineralization comprises scheelite, 3% disseminated pyrrhotite,
and traces of pyrite and chalcopyrite, with highest grade
mineralization assaying 0.46% W03 over II m. The Central Zone
consists of isolated skarn within dolomitic limestone that assays up
to 0.02% W03 over 10 m.

SOURCES:
National Mineral Inventory - # 170277 (rev. 8/8ll

1. Schneider. D.A., and Leary, G.M.; geological report on the
CAC 1-15 claims (Rhodes Tungsten Property), Amax
Exploration. [nc., assessment report, 1974, Department of
Indian Affairs and Northern Development, doe. no. 080354

Gibbins et al. (1977, p.192)

J. NANCY
Pb. Zn
1051/1 0,1/7: 62°30'N; 128°37'W

HISTORY:
Claims in the area were staked in July 1973, to cover a geochemical
anomaly delineated earlier in the year. [n 1974, prospecting,
geochemical soil and rock sampling, and trenching was carried out.

DESCRIPTION:
Mineralization consists of blebs and vein lets of galena. sphalerite,
and pyrite along fractures and bedding planes within brecciated
dolomite of the Haywire Formation. Showings generally have a
strike length of less than 60 m. Scattered geochemical anomalies
reflect the spotty nature of the mineralization. All lead-zinc
showings were of generally low grade (1-2% combined Pb-Zn).

SOURCES:
National Mineral Inventory - # 170261 (rev. 6175)

1. Kim, B.Y.; Geological and geochemical report NANCY
claims; Department of Indian Affairs and Northern
Development, assessment files. 1974

Gibbinsetal.<1977. p. 193)



K. CAM
Pb, Ag
1051/13: 62°55'N;129°34'W

HISTORY:
Galena float was discovered in 1971 by Hudson Bay Exploration
and Development Company Ltd. prospectors, who subsequently
staked the showing. Further work included soil sampling and
trenching,

DESCRIPTION:
Argentiferous galena and minor chalcopyrite occur as lenses and
blebs within a northwest-trending quartz carbonate vein cutting
the Mount Christie Formation. The vein is up to 2 m in width and
exposed by trenching over a strike length of 15 m. Talus and
permafrost conditions precluded further trenching. Soil sampling
outlined a lead anomaly 15-60 m wide and at least 240 m long.

SOURCES:
National Mineral Inventory . #170350 (rev. 4176)
Padghametal.(1975,p.182.183)

L. PR
Cu
1051/15: 62°46'N;128°37'W

HISTORY:
The area was staked by Pete Risby in 1971 to cover copper
mineralization found by prospecting. The area was taken under
permit in 1972 by Arrow Inter-America Corporation. Five
diamond-drill holes totalling 786 feet (240 m) were completed in
July 1972.

DESCRIPTION:
Disseminated pyrite and pyrrhotite and minor chalcopyrite,
concentrated along thin fractures, occur in hornfelsed sandstone
and shale close to mid-Cretaceous quartz monzonite. The best
intersection graded 0.69% Cu over 3 m. The copper zone, averaging
1.5 m thick, is reported to contain 25 000 tons grading 0.5% Cu.

SOURCES:
National Mineral Inventory - #170013 (rev. 8/81)

1. Department of Indian Affairs and Northern Development;
assessment reports: Arrow Inter-America Corporation, 1972,
doc.no.019791,060084

Padgham etal. (1975,p. 183-184)

M. CAN
CU,Pb,Zn
1051/15: 62°52'N; 128°44'W

HISTORY:
The property was staked in 1973 and aquired by SEREM Ltd. who
conducted prospecting and a geochemical soil survey.

DESCRIPTION:
Prospecting outlined two mineralized skarn zones containing
galena, sphalerite, chalcopyrite, arsenopyrite, pyrite, and possibly
stibnite 200 m apart in Funeral Formation limestone near the
margin of the O'Grady Batholith.

SOURCES:
National Mineral Inventory . #170233 (rev. 6177l
Padgham et al. (1976, p. 156)

N. RA
Sb,Cu, Pb
1051/15: 62°52'N;128°30'W

HISTORY:
In 1971, P. Risby staked the RA claims to cover an antimony
showing, and later in the year Arrow Inter-America Corporation
examined the property and obtained prospecting permit 288
covering the surrounding area. In 1972 reconnaissance mapping
and detailed prospecting were carried out. Arrow Inter-America
Corporation restaked the RA claim as the STIB claim in October
1972, and in March 1973 returned the property to Risby.

DESCRIPTION:
The stibnite showing occurs in a steeply-dipping fracture zone
within limestone of the Sapper Formation. This zone varies from
3.5 to 6 m in width and has a vertical extension of 21 m or more.
Boulangerite,jamesonite, galena, and arsenopyrite are associated
with the stibnite.

SOURCES:
National Mineral Inventory - #170442 (rev. 6177)
Padgham et al. (1975, p. 184)

O. SAND, GUN
Zn
1051/15: 62°53'N;128°31'W

HISTORY:
The 64 claim SAND group and the 85 claim GUN group were
staked in September 1973 to cover zinc mineralization found
during a regional geochemical exploration program by Dynasty
Explorations Ltd. Prospecting, geological mapping, trenching.
geochemistry, and eight diamond-drill holes were completed in
1974.

DESCRIPTION:
Mineralization on the GUN group consists of sphalerite and
smithsonite in wavy-banded limestone (Broken Skull Formation?).
Massive sphalerite occurs in the nose of small folds within
limestone (Broken Skull Formation?) adjacent to quartz monzonite
(O'Grady Batholith?l. Targets on the SAND group to the east,
underlain by lower Sekwi Formation dolostone, quartzite, and
shale, and Cambro-Ordovician Rabbitkettle limestone, were strong
geochemical anomalies.

SOURCE:
National Mineral Inventory· #170280 (rev. 6175)

1. McLennan, S.L.; Report of field work 1974, Sand, Gun claim
group; Department of Indian Affairs and Northern
Development assessment files

P. VULCAN
Pb,Zn
1051/8: 62°18'N;128°10'W

HISTORY:
Regional geochemical exploration by Dynasty Exploration led to
staking of the BARBI claims. which included some minor galena­
fluorite-sphalerite showings. In 1978, Welcome North Mines
discovered a number of new showings and restaked the property as
the VULCAN, which was optioned to Rio Canex in 1979. Rio Canex
carried out extensive prospecting. geological mapping,
geochemical and geophysical surveys, and drilling in 1979 (1334 m
in 10 holes) and 1980 (2067 m in 7 holes).

DESCRIPTION:
More than 50 galena, sphalerite, pyrite, fluorite, and barite
showings occur in the area, and appear to be of two types: (1)
syngenetic fine grained sphalerite and pyrite showing such
textures as graded bedding and cross-laminations, several massive
sulphide lenses up to 10 m thick that are intercalated with chert
and shale, and massive barite-fluorite, possibly vent deposits
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related to the more obvious stratiform sulphides (Mako, 1981); and
(2) epigenetic fluorite-galena veins formed possibly during folding
and/or mid-Cretaceous intrusion of the nearby Appler pluton.

SOURCES:
Brophy et al. 0983, p. 251-253)
Mako (1981)

Q. LENED
W
10SI/7: 62°20'N; 128°3S'W

HISTORY:
The property was discovered in 1960 by Canex Aerial Exploration
Ltd. The claims were allowed to lapse after mapping, trenching,
prospecting, and diamond drilling in 1961. H. Brodell restaked the
area in 1967, and under option, Atlas Exploration Ltd. tested the
property with trenching and geological, geophysical, and
geochemical surveys. Canex-Placer trenched and mapped the
property in 1973-74. In 1977 Union Carbide acquired the property,
and in the following six years up to and including 1962
accomplished an intensive program of geological mapping,
geophysics, geochemical soil sampling, and 23 000 m of diamond
drilling in 168 holes.

DESCRIPTION:
Tungsten mineralization is associated with scheelite-bearing
skarn within contact metamorphosed and metasomatized Cambro­
Ordovician Rabbitkettle limestone near intrusive apophyses of the
southern margin of Lened Pluton. Two ore-grade zones have been
delineated. In both pyroxene-garnet± vesuvianite ± pyrrhotite is
the most pervasive mineral asemblage and carries a grade of
mineralization varying from 0.4 to 1.0% W0 3 .

Amphibole ±pyrrhotite and biotite ± pyrrhotite ±chalcopyrite
skarns locally overprint the pyroxene-rich skarns and contain
erratic but generally higher grade scheelite mineralization in
excess of 10% W03. The two mineralized zones, dipping from 60-70°
to the southwest, are localized within an imbricate fault zone in the
footwall ofa major pre-intrusive thrust fault, and range from 2.0 to
14.5 m in thickness.

SOURCES:
Brophy et al. 0983, p. 258)
Glover and Burson (986)
Dawson and Dick (1978)
Dick 0980, p. 45)

R. RUDI
W
IOSI/8: 62°22'N; 128°31'W

DESCRIPTION:
Tungsten-bearing skarn is developed at the contact of the Rudi
pluton and the Rabbitkettle Formation.

S. BLUE
W
1OS 1/1 0: 62°33'N; 128°34'W

HISTORY;
The property was staked in 1975.

DESCRIPTION:
Thin skarn bands in hornfelsed Middle Cambrian limestone of the
Rockslide Formation adjacent to mid-Cretaceous quartz monzonite
contain scheelite, pyrite, and pyrrhotite. Their grade has been
visually estimated at no more than 0.50% W03 . Anomalous
tungsten values in soil samples were present only over the
intrusion and adjacent skarns.
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SOURCE:
Brophy et al. (1983, p. 2S8)

T. BIG RED
Pb,Zn
IOSI/8: 62°25'N:128°2I'W

HISTORY:
The claims were staked in August 1979.

DESCRIPTION:
Occurrences of red sphalerite with lesser galena were found over a
strike length of 9.5 km in breccias and veins in Middle Devonian
Grizzly Bear Formation limestone and Haywire Formation
dolostone.

SOURCE:
Brophy et al. 0983, p. 254)

U. unnamed
Pb,Zn
1OS1/14: 62°S9.5'N: 129°29.S'W

HISTORY:
Discovered by Geological Survey of Canada in 1970 and never
staked.

DESCRIPTION:
A quartz vein cutting mid-Cretaceous granodiorite contains
galena, sphalerite, arsenopyrite, and pyrite.

SOURCE:
Garrett 0971, p. 73)

V. unnamed
Pb
1OSI/1S: 62°S4.9'N; 128°S4.8'W

HISTORY:
Discovered by Geological Survey of Canada in 1970 and never
staked.

DESCRIPTION:
A tourmaline vein crosscutting mid-Cretaceous granite of the
O'Grady Batholith contains galena and pyrite.

SOURCE:
Garret0971, p. 73)

W. GHMS
Ba
1051/7,1/8: 62°24'N; I 28°30'W

HISTORY:
The claims were staked in 1976 by Canex-Placer Ltd. to cover
anomalous amounts of zinc and lead associated with a barite
horizon. Work in 1977 included stratigraphic section measurement
and a geochemical survey.

DESCRIPTION:
One main "bed" of thin-bedded grey barite 8 to 12 m thick plus
barite lamellae in underlying and overlying siliceous siltstone
outcrops over a strike length of 2.5 km. The barite/siltstone
interval in the Portrait Lake Formation is overlain successively by
black siliceous shale and brown weathering, locally coarse grained
clastic rocks of the Prevost Formation. Thin limestone beds at 15 m
beneath, 6 m beneath, and immediately beneath the barite have
yielded conodonts ofmid-Frasnian age.



SOURCES:
Dawson and Orchard 0982}
Lord eta!. (1981, p.124)

X. GRAND (NOR)
Pb. Zn
105[/6: 62°23'N; 129°5'W

HISTORY:
The NOR claims, initially staked in February 1973, were restaked
in July 1973 to correct staking irregularities (Archeron Mines Ltd.
and Grandora Explorations Ltd.>. Prospecting, geological
mapping, and soil and rock geochemical sampling were carried out
in 1973. In 1976, the property was optioned to Serem Ltd. who
carried out further mapping and prospecting.

DESCRIPTION:
Disseminated sphalerite and galena was found in grey chert and
shale of the Duo Lake Formation(?), and in a 150 m long quartz
vein within this chert unit. Soil samples analyzed by atomic
absorption methods indicated 3-2700 ppm Zn, 6-780 ppm Pb, and 2­
230 ppm Cu. Rock samples assayed up to 2.63% Pb and 2.92% Zn.

SOURCE:
Padgham et a!. (1976, p. 132)

Y. CMC
Pb, Zn. Ba
1051/6: 62°28'N; 129°5'W

HISTORY:
The CMC claims were staked for Cominco in December 1972
adjacent to the Howards Pass property. In 1973, the property was
mapped and a geochemical soil survey conducted. Amomalies were
tested in 1975 by 61.3 m oftrenching. In 1979, 15.1 km ofline were
cut and an extensive geochemical sampling program outlined
several anomalies.

DESCRIPTION:
Stratiform mineralization occurs at two different stratigraphic
levels on the property. In the Duo Lake Formation a 1.5 m section
oftrench dug over one of the zinc anomalies in 1973 assayed 0.28%
Pb and 0.02% Zn. Grab samples 15 m upsection from the trench
assayed 2.95% Pb and 1.5% Zn. Geological mapping delineated an
8 m thick barite unit within the Portrait Lake Formation.

SOURCES:
Brophy et al. (1983, p. 250)
Padgham et a!. 0976, p. 146)

Z. JOLI GREEN
Zn
1051/16: 62°57'N; 128°20'W

DESCRIPTION:
Stratabound sphalerite occurs in carbonates. Its reported co­
ordinates place it in either the uppermost Broken Skull, Haywire,
or lowermost Sapper formations.

SOURCE:
Geological Survey of Canada Canmindex File # 10000000
(05f01184)

AA. SKULL
Pb.Zn,Ag
1051/ 16: 62°57'N; 128°30'W

DESCRIPTION:
A vein cutting limestone contains lead, zinc, and silver. Its
reported location places it within either the Broken Skull or Sapper
formation.

SOURCE:
Geological Survey of Canada Canmindex File #10000100
<05fOlf84}

AB. "AN
Zn.Cu
1051/9: 62°45.3'N; 128°28.4'W

DESCRIPTION:
Stratabound zinc and copper occur within the Sapper Formation.

SOURCES:
Geological Survey of Canada Canmindex File # 10000200
(05/01/84)
Scott(1974}

AC. BONNIE
Zn
105[/10: 62°31 'N; 128°34'W

DESCRIPTION:
Zinc occurs within dolostone of the Haywire Formation.

SOURCE:
Geological Survey of Canada Canmindex Fi[e # 10000300
(05f01l84)

AD. unnamed
U. Pb, Zn. P. Ba
105[/8: 62° 17'N; 128°9'W

HISTORY:
High radioactivity in black shale was noted by the Geological
Survey ofCanada in 1978.

DESCRIPTION:
Carbonaceous graptolitic shale (Duo Lake or Portrait Lake
formation) with fine grained pyrite laminae and encrustations of
gypsum and hydrozincite registers 70 000 total counts per minute
and and assays up to 247 ppm U. Assays are very high in P205 and
in conjunction with high U, Zn, and V indicate that an organic
metal concentrating component exists in the shale. High Ba assays
and high SrlBa ratios may relate to a volcanic source.

SOURCES:
Bell and Jones (1979, p. 398)
Dawson (1979, p. 375-376)

AE. PAB
Pb. Zn, V, Cu. Ag
I05I/ J: 62°5'N; I28°25'W

HISTORY:
Staked by Canex·Placer Ltd. in the late 1960s. Work on the
property at this time included trenching and drilling.

DESCRIPTION:
Stratiform mineralization occurs In shale of the Duo Lake
Formation.

SOURCE:
Geological Survey of Canada Canmindex File #00076200
(05fOlf84)
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1. NAR
Zn. Pb. Cu. Ag. (W)
1051/4: 62°I'N;129°53'W

Property descriptions· Yukon Territory

3. BIRR (BEE)
Cu. Fe
1051/13: 62°52'N;129°58'W

DESCRIPTION:
The Nar is a pyroxene·garnet-pyrrhotite(?) skarn developed near a
small plug of mid-Cretaceous granite within Rabbitkettle
Formation limestone. Sphalerite and galena and scheelite
associated with chalcopyrite are minor constituents.

SOURCE:
Dawson and Dick (1978)

2. CLEA (OMO)
W. Cu, Zn
1051/13: 62°46'N; 129°52'W

HISTORY:
Two showings, about a mile (1.6 km) apart were discovered by
Hudson Bay Exploration and Development in 1967 (HI-MIN
group). Exploration from 1968-71 included mapping, trenching,
sampling, and drilling. Scheelite mineralization in float was
discovered by Canex·Placer Ltd. in 1976 during a lead-zinc
reconnaissance exploration program, prompting staking of the
CLEA and OMO groups. Work by Canex-Placer (later Placer
Development Ltd.) from 1977-1981 included geological mapping,
geophysics, trenching, and an extensive diamond-drill program
(1979: 852 m in 14 holes; 1980: 1500 m in 33 holes; 1981: 1616 m in
5 holes).

DESCRIPTION:
Near the centre of the property a Cretaceous quartz monzonite
stock has intruded and hornfelsed complexly folded and faulted
Duo Lake Formation. Beds and axial planes strike northwest and
dip moderately southwest, and folds plunge northwest. Two
occurrences of calc-silicate skarn consist of scheelite, diopside,
garnet, vesuvianite, tremolite, calcite, and local biotite, muscovite,
and quartz. At the most continuous of these, along the
southwestern margin of the intrusion, scheelite-rich skarn (about
1.5% W03) occurs in a metamorphosed limestone bed close to or
directly overlying the stock, and maintains a 10 m thickness over a
strike length of about 600 m. A third occurrence about 3 km
southeast of the stock consists ofsulphide-rich skarn forming small
lenses in sucrosic marble, the scheelite occurring as fine
disseminations with more than 60% massive sulphide minerals
including pyrite, pyrrhotite, chalcopyrite, and minor bornite and
sphalerite.

SOURCES:
Cathro (1969)
Dawson and Dick (1978)
Department of Indian Affairs and Northern Development (1981, p.
190)
Department ofIndian Affairs and Northern Development (1982, p.
147)
Dick (1980, p. 42)
(}{)dwin et al (1980)
Marchand et al (1978, p. 92-93)
Morin et al (1980, p. 70)
Tempelman-Kluit et al (1980, p. 10)
Tompson (1978)
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HISTORY:
The BEE group was staked in 1968 to cover a previously known
showing.

DESCRIPTION:
The occurrence is a cha1copyrite-pyrrhotite showing in skarn rocks
along the contact between mid-Cretaceous granodiorite and
possibly Ordovician-Silurian Road River Group.

SOURCE:
Findlay(1969,p.50)

4. NOM (SEL)
Au
1051/13: 62°51'N;129°53'W

HISTORY:
The claims were first staked in 1969 by Hudson Bay Exploration
and Development Co. Ltd. to cover a geochemical anomaly found in
1967. A gold-arsenic showing is noted at this locality by Blusson et
al. (1968). Further soil sampling and geological mapping were
undertaken in 1970. The area was restaked late in the summer of
1973 (as the SEL group), following the discovery of gold-bearing
quartz veins and a reconnaissance total heavy mineral anomaly
during prospecting and regional soil and silt sampling. Field work
in 1974 consisted of geological mapping and soil sampling, and in
1976 of geological mapping, soil sampling, and trenching (11
trenches).

DESCRIPTION:
Mineralization consists of arsenopyrite, pyrite, and chalcopyrite
with traces of gold within several zones (one up to 6 m wide) of
narrow quartz veinlets in black shale of the Portrait Lake
Formation.

SOURCES:
Blusson et al. (1968)
Craig and Laporte (1972, p. 130)
Morinet al. (1977, p. 213)
Sinclair eta!. (1975, p. 165-166)

5. HOWARDS PASS
Pb, Zn
1051/6,I/lI.I/12: SA. (XY) 62°28'N;129°13'W
SE. (Anniv) 62°33'N; 129°32'W
5C. (OP) 62°33.5'N; 129°35'W

LOCATION:
The property straddles the Yukon Territory-Northwest Territories
border about 260 km north of Watson Lake and 161 km east­
northeast of Ross River, Yukon. The main mineralized zone. the
XY, is situated near the southeastern end ofthe property, about 16
km northeast ofSummit Lake. From here the property, which is up
to 20 km wide, trends northwesterly for about 75 km to include the
Anniv and OP zones. Most of the mineralization is on the Yukon
side of the border. The main showings are at elevations from 1500
to 1800 m.



HISTORY:
Canex-Placer Ltd. first investigated the area in 1968, carrying out
a regional geochemical survey, and in 1971 conducting detailed
geochemical sampling. Canex-Placer staked 450 claims on its
initial lead-zinc discovery made in July 1972 as a result of
additional geochemical work and prospecting. A limited amount of
hand trencbing and bulldozer work was carried out during the
year. An airstrip and tote roads were also built at this time. From
1973-78 the company carried out extensive geological mapping,
trenching, gravity and geochemical surveys, and diamond drilling.
In 1975 Canex-Placer entered into a joint venture with Essex
Minerals Co., a subsidiary ofU.S. Steel Corp. During 1977, an 80
km road to the property was constructed that joins the Nahanni
Range Road near Flat Lake, but the road was not subsequently
maintained, and is presently impassable. When Canex-Placer was
dismantled in December 1977, the parent company Placer
Development took over operation of the property. An adit was
driven in 1980 and 1981 on the XY zone for bulk sampling, and to
test possible underground mining problems.

DESCRIPTION:
The XY, Anniv, and OP zones all occur in a similar setting. The
individual deposits are complex saucer-shaped bodies containing
laminated to massive sulphide minerals characterized by simple
sulphide mineralogy, predominantly sphalerite, pyrite, and
galena. The deposits are also characterized by a lack of massive
pyrite, relatively low Ag and Cu, and lack of associated bedded
barite. The ore minerals are so fine grained that hand samples
containing up to 20% combined Pb and Zn have the appearance of
barren shale. The mineralization occurs within black shale (Lower
Silurian) of the Duo Lake Formation (in this region about 300 m
thick), roughly 60 m above the contact with underlying
Rabbitkettle limestone. Secondary lead-zinc minerals such as
smithsonite, cerussite, and particularly hydrozincite have been
obvserved in surface showings. In 1982, drill indicated reserves on
the XY and Anniv zones were released as 125 million short tons
averaging 5.4% Zn plus 2.1% Pb. In addition, inferred reserves in
excess of 400 million tons were projected on the basis of known
geology and limited drilling. An analysis of higher grade
mineralization of the XY zone shows drill indicated, diluted ore
reserves ofabout 9 million tons grading 10.6% Zn and 5.5% Pb. The
evaluation concludes that underground mining and shipment of
concentrate to toll smelters, under assumptions made were not
economically viable at that time.

SOURCES:
Department of Indian Affairs and Northern Development 0982,
p.9)
Department of Indian Affairs and Northern Development 0983,
p.ll)
Goodfellow and J onasson (1986)
Morganti (l979,1981)
Morin et aI. (l978, p. 91)
National Mineral Inventory - #511586 (Y.T.) + #170389 (NWT)
{rev. 9/80)

6. SHIELD (PAS)
Pb,Zn
1051/6,1/11: 62°29'N;129°I4'W

HISTORY:
The original claims were staked by Dynasty Explorations Ltd. in
1972 and 1973. Reconnaissance geological mapping and
geochemical surveys were carried out in 1973. Subsequently, the
claims were transferred in 1973 to the Selwyn Project (Dynasty,
Atlas, Shield Resources, and Numac Oil and Gas). Exploration
work in 1974 included geological mapping, soil sampling,
trenching, and the drilling of 4 holes (about 500 m).

DESCRIPTION:
A lead anomaly with lesser zinc and copper, corresponds with a
lead- and zinc-rich horizon 10 to 15 cm thick in black shale of the
Duo Lake Formation. Assays from this horizon average 3.99% Pb,
14.5% Zn, and 0.12 ozlton Ag. Samples from the 10 cm above this
horizon assayed only 0.15% Pb and 1.24% Zn. The sulphides are
very fine grained and occur along a light grey siliceous horizon
within the shale.

SOURCES:
National Mineral Inventory - #512993 (rev. 4/83)
Sinclair and Gilbert (1975, p. 92-92)
Sinclair et al. (1975, p. 160-161)

7. ORO
Ba
1051/12: 62°37'N; 129°46'W

HISTORY:
The area was staked by Noranda Exploration Co. Ltd. in 1972-3.
Exploration included a stream sediment survey and local soil
sampling. A barite discovery was investigated by 308 m ofdiamond
drilling in 6 holes in 1973. In 1975 part of the ORO property was
restaked as the Tang by Ogilvie Joint Venture, and work
performed during 1976-77 included geological mapping and
geochemical stream, soil, and silt sampling.

DESCRIPTION:
A lenticular thinly bedded barite horizon outlined by 1973 drilling
to be 1100 m long, 15 to 50 m wide, and up to 50 m thick occurs in
siliceous shale and siltstone of the Portrait Lake Formation. Barite
beds grade upward to siliceous siltstone that is overlain by pebbly
mudstone. The barite body is underlain by a stockwork of quartz­
ankerite-pyrite-barite veins within silicified, locally pyritic grey
siltstone and argillite. Footwall siltstone is underlain by 100 m of
chert and siliceous argillite, that in turn overlies the Steel
Formation orange dolomitic mudstone. A dark grey silty limestone
bed 0.7 m thick that lies 34 m below interbedded barite and
siltstone in Oro drill hole no. 73-6 yielded a small Polygnathus
conodont fauna of possible Middle Devonian age.

SOURCES:
Dawson and Orchard (1982)
National Mineral Inventory - #513028 (rev. 4/83)

8. ANNIV
Pb, Zn
1051/12: 62°34'N; 129°31'W

For history and description see 5. HOWARDS PASS.

9. WINKlE (ROSS)
Pb, Zn
1051/6: 62°29'N; 129°17'W

HISTORY:
The claims were staked during the 1972-73 rush into the region
and acquired by Cream Silver Mines Ltd. The claims were
subsequently optioned to Maverick Syndicate. Exploration in 1973
included geological mapping, and soil and rock geochemical
surveys. The property was restaked by Placer Development in
1982.

DESCRIPTION:
A number of coincident lead-zinc soil anomalies occur within shale
of the Duo Lake Formation. Rock samples in the area of the soil
anomalies assayed up to 2.2% combined Pb-Zn.
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SOURCES:
Department of Indian Affairs and Northern Development (1983)
National Mineral Inventory - #512994 (rev. 2n5)
Sinclair et al. (1975, p. 161-162)

10. NESS
Cu
IOSI/6: 62°29'N; I29°22'W

HISTORY:
The area was originally staked in the fall of 1972 during the
staking rush that followed the announced discovery ofthe Howards
Pass deposit. Field work in 1973 consisted of geological mapping
and stream sediment and soil geochemical surveys.

DESCRIPTION:
Minor malachite, azurite, and tetrahedrite are found associated
with calcite in a graphitic shear zone. Lead and zinc geochemical
anomalies were outlined but no lead or zinc mineralization found.

SOURCE:
Sinclair and Gilbert (1975, p. 96-97)

11. DIANNE (TAP)
Ba,Zn
IOSI/12: 62°29'N; 129°37'W

HISTORY:
The claims were staked by Dynasty in the summer of 1973 to cover
a zinc anomaly discovered during a regional reconnaissance
program. Further geochemical sampling in 1973 outlined a
number of zinc anomalies. Detailed geological mapping and soil
sampling were carried out by Dynasty in 1974.

DESCRIPTION:
Blocky thick-bedded, black chert of the Portrait Lake Formation is
the most extensive unit in the vicinity and hosts a number of beds
up to 10 m thick of black baritic limestone. Mineral showings
consist of gossanous baritic limestone with minor hydrozincite
coatings in and adjacent to a northeast-trending fault zone.
Selected gossanous samples assayed up to 3% Zn.

SOURCE:
Sinclairet al. (1975, p. 163)

12. RITZ
unmineralized target
IOSI/S,I/12: 62°3I'N; I29°32'W

HISTORY:
The area was staked in July 1977 for Cominco Ltd. who carried out
geological mapping, geochemical soil sampling, and test
geophysical surveys. Further geochemical and geophysical surveys
were carried out during 1978, and geological surveys in 1979. A
49.9 line-kilometre geochemical survey was carried out over parts
of the claims. The soil geochemical anomalies were tested in
1979(?) by 3 NQ diamond-drill holes totalling 700 m.

DESCRIPTION:
Geochernical soil sampling and geophysical surveys outlined
electromagnetic conductors coincident with lead-zinc geochemical
anomalies. The soil geochemical anomalies were tested by drilling
without success.

SOURCE:
Department of Indian Affairs and Northern Development (1981,
p. 190)
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13. ABBEY
Pb,Zn
IOSI/12,J/9: 62°40N; 129°56'W

HISTORY:
Four diamond-drill holes totalling 624.5 m were drilled by Archer,
Cathro and Associates for Itsi Joint Venture (St. Joseph
Exploration Ltd., Union Oil Company of Canada Ltd., and
Aquitane Company of Canada Ltd.) in the spring of 1980 to test
stratigraphy and electromagnetic conductors on three sections
along a strike length of 10 km.

DESCRIPTION:
The drill holes intersected chert conglomerate and wacke,
graphitic cherty argillite and siliceous mudstone (Portrait Lake
Formation), wispy mudstone (Steel Formation), and carbonaceous
graphitic calcareous laminated cherty mudstone, graphitic cherty
mudstone, and graphitic and pyritic siliceous shale of the Duo Lake
Formation. Graphitic and siliceous mudstone more than 100 m
thick was intersected within the Duo Lake Formation, a thicker
yet similar succession to that which hosts the Howards Pass
deposit. Lithogeochemical assays showed the presence of
anomalous lead and zinc in some sections of graphitic mudstone.
The best assay was 585 ppm Pb, 3350 ppm Zn, and 78 ppm Cu for
1.5 m of graphitic mudstone in hole 80-A4, but no sulphide
mineralization was seen.

SOURCE:
Department ofIndian Affairs and Northern Development (1981)

14. TANG
Ba
1051/12: 62°37'N; I 29°4S'W

HISTORY:
The claims were first recorded in August 1975. In 1976,
reconnaissance geological mapping and geochemical stream
sediment programs were conducted.

DESCRIPTION:
Impure medium to dark grey, thinly to thickly laminated, bedded
barite ranging in thickness from 30 to 45 m occurs within black
siliceous argillite of the Portrait Lake Formation. No visible lead
or zinc mineralization was discovered. A linear zone of anomalous
barium values was determined to extend to the west along trend of
the barite horizon on the ORO property (no. 7).

SOURCE:
Marchand et al. (1978, p. 92)

15. OHNO
unmineralized target
1051/12: 62°36'N;129°35'W

HISTORY:
The claims were staked in 1977 for Itsi Joint Venture (St. Joseph
Exploration Ltd., Union Oil Company of Canada Ltd., and
Aquitane Company of Canada Ltd.) by Archer, Cathro and
Associates and partially covered ground staked in 1972 as the Nor
group. In 1977, preliminary geological mapping, prospecting, and
geochemical soil and silt programs were conducted, and in 1978 an
electromagnetic survey was undertaken that outlined several
conductors.

DESCRIPTION:
The property is largely overburden covered. The 1978
electromagnetic survey outlined several conductors interpreted to
be within Road River Group shale. Earlier geochemical surveys
outlined no anomalies.



SOURCE:
Morin et al. (1980, p. 69)

16. ROOK
unmineralized target
1051/13: 62°45'N; 129°55'W

HISTORY:
The area was staked in August 1976 and work during summer
1977 consisted of geological mapping, prospecting, and
geochemical soil and stream sediment sampling. In 1978, further
geological mapping and soil and stream sediment geochemical
surveys were undertaken.

DESCRIPTION:
Several geochemical anomalies were found for zinc and barium. No
mineralization was found.

SOURCE:
Morin et a1. (1980, p. 70)

17. FAST
unmineralized(?)target
1051/12: 62°36'N; 129°50'W

HISTORY:
Claims were staked in 1982 by Hudson Bay Exploration and
Development Company.

DESCRIPTION:
Claims are underlain by the Earn Group.

SOURCE:
Department of Indian Affairs and Northern Development (1983,
p.135)

a1. OP
Pb,Zn
1051/12: 62°36'N; 129°39'W

For history and description see 5. HOWARDS PASS.

a2. TROIS
Zn
1051/11: 62°32'N;129°27'W

HISTORY:
Claims were staked in the fall of 1972 following the announced
discovery of lead-zinc mineralization in the vicinity by Canex­
Placer Ltd.

DESCRIPTION:
Two mineral occurrences have been described, both possibly within
the Portrait Lake Formation. One is a breccia with quartz and
shale fragments which assayed 1.7% Zn, and the other is a black
shale with malachite staining and containing barite.

SOURCES:
National Mineral Inventory - #S12996 (rev. 2nS)

1. Mineral Development Sector; corporation files: Vestor
Exploration Ltd.

Sinclair and Gilbert (197S, p. 106)

a3. unnamed
Ba
105I/6: 62°18.4'N; 129°28.3'W

HISTORY:
The occurrence was found by Geological Survey ofCanada in 1980.

DESCRIPTION:
Stratiform bedded barite occurs within black siliceous shale and
chert ofthe Portrait Lake Formation.

SOURCE:
Geological Survey of Canada Canmindex File #00076000
(OS/01/84)

a4. unnamed
Ba
105I/6: 62°28.6'N;129°14'W

HISTORY:
Occurrence was discovered by Canex-Placer Ltd. in vicinity oftheir
Howards Pass (XY) deposit.

DESCRIPTION:
Yellow-grey weathering laminated barite occurs over a
stratigraphic interval of about 12 m. Within the middle (about
2.S m thick) and at the base (about 1 m thick) of the barite is thin­
bedded carbonaceous chert. The baritic intervals consist of
intercalated laminated barite to highly baritic mudstone and
laminated baritic mudstone containing limestone clasts and
concretions. The barite horizon is within the Portrait Lake
Formation and is underlain by carbonaceous wacke containing
chert clasts in a carbonaceous mudstone matrix. It is overlain by
graded coarse siltstone to mudstone.

SOURCE:
Morganti (1979, p. 76)

a5. unnamed
Ba
1051/6: 62°28'N; 129° 15.5'W

DESCRIPTION:
Laminated barite occurs within the Portrait Lake Formation.

SOURCE:
Geological Survey of Canada Canmindex File #0000S200
(OSlO 1184)
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Appendix 3

Measured Sections

This appendix presents columnar diagrams of measured sections with annotations. The format for all sections is the
same as on the legend, except for those measured by W.H. Fritz. These have been previously published, and are included
for completeness in their original published form. For each of these a separate legend is indicated. A synopsis of
stratigraphic thicknesses for the measured sections is presented in Table 3.1. Figure 3.1 shows the section locations.

Table 3.1. Tabulation of formation thickness data from measured sections.
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Gull Lake

grey mudslone mbr
1St cong mbr

Ndrl.;tlllla
::.all(Jslone mbf

YIO:>t:UYU
limestone mbr

31Nd/lar)llI 90 31
Funeral 747 167

60Gfll1ty Bear 40 200.5 28 172
Sanper 184 400 714 243 578- 159 295 + 17 _

50S + 330" 291 102 362 8" 590 333 255
Slily limestone mbr 90 149 551· 132 170 330- 267 255 585 253 253
IlIneSlOne mbr 94 94 27 27 295 24 107 5 80 100

Bruken Skull 47 - 143 + 221 + 583 .. 489
36 _

limestone mbr 47 _ 118 221 + 583 151 36 -
doloston8 mbt 25 - 338
sandy carb mbr

261 884 + 538 258+ 141 156-+ 62 - 336 + 639 +
12 _

45 239 17 -Haywire 276 +
ballded dst mbr 200
reSistant dst mbr 338
whllo dstmb! 299
volcaniC mbr 336 ..
sandy cam mbr 86

RdtJtnlkenle (NE)2
AVdl<:lI\che
ROCksllde
Sekwl

sandy carb mbr
carb mbr

Vampire
Headless

222 + 389 +lanary
Nalla 327 464
Arnica 42 40
Sombre 635 575

stnped ast mbr 273
black dst mbr 108
while dsl mbr 194

CalnseJl 324
Delorme 687

southwest 01 South Nahannl River
nonheast 01 South Nahannl Rrver
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Figure 3.1. Location of measured sections. Shown for reference are 5000 foot (1524m) topographic contours and
1:50 000 NTS map areas (labelled 1 to 16). Inset shows location of sections in Niddery Lake map area (1 05N).
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rust-brO>l'/lweathering. blue-gT'tyslatr

-l"dllPl 'i'ra;ned to grlnule. usslvl!,qu.rtz sand~tone

SECTIONdeaCI S.P. CordeylIIeaal X.B. Heather105 I-)l-lB.15l
1-)4.30)

~_J,....-,,'d_h_:l 9rainl"d. vlrhbly calc.reous. tlltn- to lIl!<liln bedded. quartz s.ndstone

f'ca 288-291 III Is bllle-grey weithering. gro!y shte; frOl1l 297-300. Is NUy ~6tllerl1'\9

Nle 9ret'fl slate; frOllJ 300·)35 r. 15 slate o1IS frOl.' 288-297 Ill. bUt with ISS.beds
(0.2 _ tMct) of orange brown weathering. Hne to coarse gr.ined. ulc.!"'eOtJs.
parallel IMllnlt~. quartl sandstont

brown ....ltherlng. grey.oedlI.":l gr.lned,varlably ulul"'l!ous. thicl( be<fded. quartz
s.ndstOM~ r.re gr.ded bedding and sf"lll sl"le cluts; both II.Issive al'd parallel
1l.1linatrd bed.s c~·Jn; a frw percent thin hurbeds of ,. In.lted dark g~y slate

rusty ·weatherlng. blue-g~y slate; ID'. :~dl\11l to thick brds of or.nge wNthrrlng.
grey, lDl!dh.. grained. parallel l<lnlnllM. qu.rll sanc!Ho~

'nterbedded. coarse gr.lnt'(!. qU.rtz undstOr.e (6<i-; beds 1.0. lhlCII:) .nG slate
(40:; beds 0.7" lhict): base of IInit at base of lowest sandstor.e bed

brown "etthedng. grey. calc.rrous. very fine grained sandstone and greywtllherlng
grey shte: scree of rach type In subequ.' propertlon; top 1511 of IInlt Is or.nge
weathering. pale g~rn slate

l.,t~rbedded In subl'Qual proportlon.or.ngt w(!ltl'lel"'ing. grey. cedh.n to coarst grained.
CII Iureous. Quartz sandstone and rust-brown 'ootather1ng. blue-grey to blaCk. sl.tr\
beds leH th.n 0.4 'l thiCk

orangr wtithering. blu('-grey ~hte: frOl:l 71-72 ,., Is brOlo'n weatl:ering.p,Jrallel lar.!nated
calcareollS. very fine gratned ~.ndstone: upper p.rt of lnterval conUlns comon lnln
interbedS of "hill.' loIeatherlng. fIne cryH.l1irw;>. s.llty lhestone

Intrrbe<lde<l. flM grained. parallel 1'lI!lfwted. "Iureous slltstone lo fine gratned
s.ndHone (6M~ beds 0.4 11 thick) and slate (4M; beds 0.2 1'\1 thlc")~ r.re blll!:-grey
shale ehsts to J 011 dl'-eter tn S(IIIle sandstone beds

·o·range to whltl." Wf!athertng. 9rl."Y. coarse grained to granule. tl'llct.. bedded. quartz
sandstone; bedding dl!flned by I. 5 11 thick. part tng; rare gradl."d bed~ with p.ra Ilel
laminated tops; r.re shale clasts to D.S III dtameter; calcareous ce,~~nted horizons
and patChes ..euller orang<.'. less calclr"l!Ous Ireu grey to white; bHe of sectlon at
contact with underlying recessive. brown weathering. slate with l5':' suspended 'clasts'
of grey ltmeHone .ver.glng <1 few _lIllllll!urs in diameter

Interbedded. n!!dhr qralne<l ...sslye un::!stone (50:: in beds O.):'l thlct) and blue­
grey lanl/lited slate (5M)

flne- to r~ltrJ grained. varhbly ulc.reou\, Qu.rtz ur.dstone; bloc:t.y ulus only;
sandstone outcrop alor,,~ strlt;e is thln- to r>edlu.... bedded; section C:Olltlnuu In S'J:ll!
11tl'lology .bt!ye ell::! of Del$ure-ent at ridge C~H

orugr to grey welltlerlng. 9rey.-edI~ gr.lned. volrlably c.lcareolls. thiCk brdded.
quartl undstone: bedding define<j:by 0.71:1 thick parting

~lWl1 grained to granule. massive. qll.rtl undstone: at top of Interval three slate
lntrrbed~ IleH th.n 0.5. thlcl() separlte Indlvldulll l.S RI thlet undUont beds

d.rk bl"oW1l ~atl'lerlng. blue-grey slate; I!IIsslve. other th.n • thIn beddlng-par"'e'
p.rtlng; fran S2S-SJO III h medlUl11 grained. quarn sandslone In lliasslve 0.7 I:l thick
beds. SCll'ne of which hIVe p.rallel lallllnated tOPS

nnty orange weul'lerlng. pale green shte; l'It\slve. except for thl,.., beddlng-p.rallel
partll\9

bro-n ~lttlerlnq. blue-green to blue-grey slate-: It about l:Iiddle of InterY.1 15 0.1i :"I

tlllck bed of brown ~oItl'lerlng. c.lc.reous. cO<llr~e gralnM. gritty Quart! undstorte;
unit tipped by 2 _ of sl_llIr und\lone

rusty brown w.therlng. blue·grey slUt; tOP of unit c.pped by 1.5 III thick bed of
rr4ssiV\'llll!'dlUII- to co.rse grained. QUartz san<lstone

lnterbe<lded. thin beodded. ulcareous·. pllrall(>l I.ninated. slltstone to fll\e gr.lneod
Qll"rtz undstone. "nd black slate

r------,-'o-'-erbedded. medlUll grain~, qu"rtz undstone (6fj.; beds to 0.1 III thick) and blue­
grey slate ((M)

61°/8.8' 1129°/13.6'
62°/9.2' 1129°/14.6'

YUS[lYU IKYlArtDCltOuPI

YUS£lYU (HYLAHO CROUP)
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SECTION 2
desc: S.P. Gordc)'~eas: K.B. HCilthcr105 I-3(-12,3S)

(23,53)

rusty blue-grey weathering. laminated in whi te and black. Slate

grey lO orange weathering. grey. medium. grained. IIIiIssive, qU/IT'tzos£.' s.lndstone

blue-9rey we.ttheril19. blue-grey slate; faintly laminated; 51 beds (0.6 m thick) of or.lnge
l<iedlheT'ing. grey r.tedilr.l- to coarse graine<:l, quartzose sandstone; tow.lrd top of unit ',:ate
develops red coloration on cleavage surfaces

grey wealhering, grey, finely crystalline, limestone, in upper pdrl becoming or<lnge
weathering; top 4111 of unit are I1Jsty hlue-grey weHk'ring, blue-grey slate
rust and blue-greY'olNthering, blue-grey slate
orangeweathering,grey,lllediul:l-tocoarsegrained, calcilreous,quartzosesdndstonr>in
beds 0.3111 thick Interbedded with slate

b ue-grey weathering,. blue-grey p.lpery slate; meaSUrClT'.ent frOOl base of overlying uni t
is resumed on olher SIde of a fault of small displacef::ent, across which offset unilS can
be recognized

orange ~athering, blue-black, Hgillaceous to si1ty limestone; blue-grey weathering.
blue_grey,c.llCareol.ls?slate

medium to coarse grained, quartzose sandstone

grey-white weathering, grey. fine- to mediu:n grained, massive. quartzose sandstone;
upse~tion silDi lar. yet ordnge we<1lthering, ca lcarecus sandstone occurs w\ thin the non­
calcareous variety as distincl beds 0.3 m lhick, and as 10cd1 'concretionary' pods;
calcareous beds loc<l11y contain pods of white weathering. non-calcareous sandstone

rus weoHhering. p<lle colored slate

white weathering, grey, medil.lnl grained, medlw:t- to thid bedded, quartzose sandstone;
locally ca1careol.lS and orange ....eathering; rare interheds of rusty weathering. blue­
grey SlHc; basal 6 III of I.lnH is rust to pale green weathering, blue-grey slate

62°/7.9')129°/11.3' A208S1-Ll
62°/8.9' : 129°/10.0'
Along northeast trend1nq ridge

906'-1======:=:::_====1

YUSEZYU(HYLANDGROUPj

900

1140

BI3-1==-"'''=-===''=-~'-=-~_=-=-""-
BOO

lighl green l<ieatherifllJ, pale green slate; rilrely latr.inated in shades of pale green;
much of unil may be slaty-cleaved sillStone; t;edding defined by a 0.2 m thick parting;
minor thin beds of very fine grained sandstone

YUSEZYU (HYLANOGROUP)

grey-..hite weathering. grey. very cOilrse grained. locally grltty to pebbly. quartzose
sandstone. shaleclastsco:rr.:on.locill coarse tail grading; base of some beds defined by
0.1·0.2l:tthickpebblyhorlzons

rusty blue-grey ..eathering, blue-grey shte

grey-white weathering. grey. very coarse grained. massive quartzose sandstone with about
15\ quartz pebble conglanerate; Shale clasts abundant; along a strike distilnce of lOO
thickness of underlying slate is reduced to one-half. likely throu9h erosion

rus y blue-grey weatherin9. blue-grey slate. in good outcrop bedding is defined by 0.2 M

kparting

grey weathering, grey. very coarse grained. locally grltty. massive sandstone; rare
scattered shale clasts; ilt least 7 m of erosiOl1ill relief l;I,)y be present al basal contdct
with underlying unit

orange weathering. lar.linated in orange and bldCk. si 1tstone to fine grilined sandstC~le

brO>fn-green weathering. pille green s late. faintly la::linated in brown and green

grey-white weathering, grey, coarse- to very coarse grained, locally gritty, I;I.)ssive
quartzosesandstone; beddingdeflnedinuPPerpartofunitbya2-3IDthickparling; base
of inlerval contains about tal quartz pebble conglomerate with a few per cent pebbles
of dltered feldspar; exposure of lower pilrt of unit is as large talus blocks and scree

overall orange wedthering slate, laminated on fresh and 'oIl'athered surfaces in blue-grey
and or.lnge; silvery blue-grey wealhering. blue-grey slate

grey weathering. black. fine crySlalline limestone; at doout 323 m is minor /II~ium

grained sandstone

grey-white weathering. grey, very coarse grained. locally gritty, m.1ssive. quartzose
sandstone; bedding defined by a 1.5-2.0'- thick parting

grey weathering. black. fine crystalline limestone

rustO(Ciltherlng. pale green slate; in uprer part of unitr.tinor.flne gr.line-d,quilrtzose
sandstone is interbedded with slate in beds 0.2·0.3 r:J thick

whiteh'eathering(or.lngeweatheringatbase).grey,rnediUl:l-tovery coarse grained,
loca lly gri t ly. lIIolssive, quartl:Ose sandS lone; bedding defi ned by 1. 5 thick ~i1rtl ng

I1Jst brown ...·£.>athering slate
grey- ....hite w£.>athering. grey. Ir,cdiur:l- to very coarse grained. locally gritty. massive.
quartzose ~andstone and sI ale interbedded in equal proport ion in units up to and less
thiln 3 III thick; bilses and lOp~ of units have sharp contacts
wllite weathering, grey. medium- to very coarse grained. locally gritty, quartzose sandstone;
bed thickness 1.0 Ill; normal size grading C(mllon
rust ~atherin9, brO'",n to pale green slate; cleavage refraction locally indicates normal
size <)rading (I.e. from si It to clay size?)

white weather!n'}. grey. mediur.:- to very coars<' grained. locally gritly. ~ssive,quartzosc

sandstone; bedding IS deflned bya vague3-4r;, thick part!ng; rMe isolated lenses of
slate; ne.lr top of unit some sandstone bedS sho" vague parallel lamination
ir.terbcddedsl<lledndlr.ediulll- to coarse grained. rassive. quartzose sandstone in sub­
equal proportion; at base slate and sillldstone are evenly interbedded in beds 0.2-0.3 III
lhick' upwards the sandstone beds thicken lO 0.5 r, and are separated by intervals of
slate as much as 3-5 III thick; all beds have st',lrp bases and lops
I1Jst lIeatllering. pale green slate; 2al scattered beds (0.5 m thick} of fine- to r.-.edium
grainl;d, quartzose s~ndstone

wh te weathering, grey, medium grained, massive, quartzose sandstone; scattered 0.5 III
thic:~ beds of slate (SdIDe as underlying unit) with Sharp bottom Md top contacts; top
5 III of unit is interbedded sandstone (beds 0.5-1.0 r:, thlck) and s l~te (beds 0.2 m thick)
ruSl and pale green weathering. pale green sldte

;~~~~;e~~h~~~n.~'t~~r'p~~:~-to coarse grained. r,lSsive quartzose S.lndstone: bedding

rust '"edtr"rlng, interbedded (3 on),<)reY,flne grained sandstone and black. to pal egreen
'-------L--,I.l."!.!!,''''

white we.lthering, grey. f:ledium· to very coane grained. locally gritty, mass,ivc quartzose
sandstone; bedding defined by 0.5-1.0 m thick pnrting; suspended shale clasls conroon;
base of unit scoured into underlying unit ;,>ith relief of at least 3 m
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grey weatnering. doll"\; grey. laminated slate; bed thlcknes~ 1-5 CII. locally to 20 cm
probably originally silty shale to slltstone; IIIlnor Interbeds (20 e- - 9 1rI tl'llCk)
of white weathering. medllJn\ grey, coarse grained quartz sandstone

white weathering. grey. medil.lll· to couse gralne!1.quartz SJ,ndHOrte; bedding defined
nt/lr top of un!t by 1.5-4 .. thick parting; at base of unit are rllreO.!il:l thick
shale beds; sandstone near base 1$ lillBlnated and has IS s..all (2 m) Shale rio-up
clasH

greenish grey alternatingwtth buff-greY\o/i!atherin!J. grey to black, s\ltstoneto
fine gfdined qUdrtz sarldstone; r"re white wNtl'lering sandstone; top 20-30 .. (appro~.)

of unit is platy, I:ledt~ grained. thin bedded (l-J QI) wltll shaly p.trtings, qUolrll
solndstone; sectlonconttnues beyondllltuure-ent ifl similar lithology

SECTION 3
dcltc: R.G. Anderson

..hite weathering. resistant, grey. coarse- to vl:ry cOllne grained. massive. qUllru
S4ndstone with SColtured clear quartz grains to 5 .. dlaJPeter; beddlnq defined by
1.5-6 III thlck parting; rare slolte bedS (less ttlan 111 thick); sandstone is lal1inated,
locally cross-lar.linated. In top meter of unit: l-lS. 1-2 011 diameter. rand()lllly
onente<:l, irregular shaped. sh41e rip·up clasts at base of unit

dark grey \o/i!a.therlng. grey to bI4C~. lamInated to thin bedded (0.5·2 CII) shaly
si I tstone to very fine grained, quartz saoostone; from about 3·5 Ill. 20-30111. and
45-4811 is white weathering. reststolnt. grey. rr.ed1U1l grained. IlIassive. quartz SllooSlonc;
top of middle sandstone bed is lamlnllted; base of section lit beginning of outcrop

from base of llnil to 240 m (approx.) ts !"'Usty grey weatherIng. dark grey to bldCk.
lalllinated to tllln bedded slate; basal 15 III of unit contains white weathering.
resistant. grey, quartz sandstone in beds 0.5·1.5l:lthlck .. ith top 10-JO Cl:l of beds
oell\g thinly laminated and bases 01 beds being l:lJ.utve; Ir0ll240-260 ID (approx.) is
ollternat1ng thl 2·4 c. thiCk beds) white and grey weatllering, light and dark grey.

(~:;~:x~)rw:~t:h~r~~i~ In~o:~u~~ ;~~o~~~~nr(l~e:e~~ng~~~~~~ ~r~1 ~:~- ~~: :ands tone
beds Increasing In thlc1c.ness uP'o<UdS) .",tlite wedtnering, resistant, grey. medllft­
to coarse grained. Quartz sandstone to grit and browny grey weathering. ddr1c. grey
to black. l.!l:1lnated slate; at top of unit Is 11 2-311 thick bed of white \o/i!lIthering.
llIolulve sarldstone .. lth 5-IOcllllon9 black shale rip-up cl,tsts

62°/4.0':129°/12.1' /\20849-59 1-28.92) 105t-) It.cas: R.C. Anderson
62°j).7'1129o/U.9' 1-26.86)
Section measured from nCII[ vlIllley bottom soutn-soutneasterly to ridge crest
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grey weathering. 14111lnated to thin bedded unit of dark grey to bl4ck slate dn6 !lark
to light grey. very flne- to fine grained, quartz sandstOne; In 10000r to mid-upper
halfofunitslateandsandstoneare In equal proportion; upper half of unit cont/lins
30\ grey to white weathering. grey. massive. medl~ grain<:d. quartz sandstone in
beds 0.2-}.!'! eJ thick wl thin dark grey to black slJle. the sandstone beds bec(lIflr.Iln'1
lIlOreabund</inttOWolrds the top of the unit

..hite ~Jthering, grey. medium grained. lIlassive quartz sandstone; near top of unit
I-_--'.-'''~rare 5-15 cm thick beds of dark slate

grey weathering. black slate with Jot. 5-20011 thick beds of white weanerlng. grey.
1ledllolll gralned. quartz sandstone as seen below

Interbedded white weatherIng. grey. rtne~ to rnedilJll grained, locally gritty.
Quartz sandstone and dark grey weathertn!l. dark grey to black slate; basal 10 m
of unit Is ripple II!drked (0.5-2 ct:! amplitude, 2-4 cm ....avelength. ilSs)1l'.etrtcal).
Ile'dium gralned,quartl sandstone and slate alternating in 5-10 cm thick beds; from
10-2011 Is slate; above 20 m is alternlltlng Nssive sandstone and thin bedded to
laminated 10.5-2 cm) slate in beds 0.1-1.5 m thick and 0.02-1.5 .. thick respectively;
ripple cross la":'Ilniltlon at 40;:1; proportion of sandstone to shale changes frol:!
70:30 at base of unit to 40:60 at top; b.lse of section at beginning of outcrop

YuSEZVU (HYlAHO GROUP)
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VUSElYU (HYLANO GROUP) 62°/4.7'1129°/13.1' 11,12247-423 (l01,3D) 1051-3 lIleall: R.G. Anderllon desc: R.G. Anderaon

~:~~:~~'~;;::~;~'~~rtherlYacross Ollertur~;~2i~:~ of southweat-IIerglnq fold SECTION 5
0---1="'=""==""""'"""""",-----------,---'----------------'-------------.,.-------~-----::...,

100

\

rusty grey weathering. grey. thin bedded (Z-S Cl\). laminated ~I"le; .t about 24 III 1s
tMn bed of brO'olf'l weathering. light grey. loUllnated. Hne crynall1ne. pyritic
l1lllestone; white wuther1ng. grey, lIINlua gr.lned. illusive. quartr undstone In beds
5-20 CIII thick Is IIOfe cOFrtllOn In lower p.rt of unit (l(nL at bUt of unIt h .I 2 III
thic~ bed of white "'Ntherlng, grey. r.led1um gr4lned. massive (top 10 ctI j4rninoJ.ted).
Quartz sandstOnl~; beg1nning of III('Uurement Is at beginning of outCfOP

grey we.l.therlng. d.r~ grey. loJ.~lnated to thin bedded (0.2-2 cm) slltstone to very
fine gra1ned undstone; up!X'r half of un1t hu Interbedded,white weUherlng. grey.
fine- to ClediUlll gr4lned, qll4rtz s4ndstone In beds 5-20 on thic~ with r.lilulve central
portions aod lal'/llnated bases 4nd tops (5'); at b4Se of unit Is 7 m (approx.) of flne­
to me<llwn grained unduone with rare 1.3 er. thick slate interbe'ds

generally tllickennhg and cousenlng up"'ardS succession of Interbedded s.ndstone
and sluc; top 8 1fI of u"il Is IIgtlt brown we.therlng. thin bedded slltHone under­
lain by grcy lOeHhering. blue-grey s1Ue; otherwise upper part of unit Is white
weatl'lerlng. grey llIoassl\le. mC<llum- to (OMSe gr4lned. qllartz undstOn(' In beds 0.4-
3 III tl'llck (eln) and 1nterbedded grey slate In beds 5-15 cm thick (2Qt,); nur II:Ilddle
of unit sandstone b~ tl'ltckness and proportion d1111lnhh to 1.0-1.5 Il'I and 501
respectively. and slate bed thic~ness Increases to 1.0-1.5 r:1; toward,S base .of unl t
sandstonc bed thIckness 1s reduced to 2-10 cm and proportion of sandstOne H reduced
to 35<{; S)1"'llCtrlcal r1pple marks at 155 1fI; at base of IIni t is 10::l of white to grey

~~~~~~;~~1'I~r~~si~~~ ~o t~~~;s:l ~~a :;;~~ai~r~~s~:n~~~~:~n~ ~~ t~l'l:l Zo~ I ~~~~ ~ \ :~~ s
to 30CJ:llnllu.ll:~dlllle"sI0"

grey weall'lerlng. with SOllle rust. dark grey shte

white weathed"g. grey. l:l.lsslve, mcdiulfI· to C04rse grained. locally gritty. quartz
S.J,ndstone In beds 0.6-1 m thlck; 201 Intcrbeds 0.1-0.4 n thick of (';lasslve. grey. fine

l rained qll4rtz S4ndstone; under\ylngl1tl'lology Is black slate and thinly interbedded
\~2 (Ill) wh1lt weathering, grey, laminated. Conyollltely bedded slltStone

YUSElYU (HYLAN{) GROUP)

SECTION 6
desc: S.P. GOcdeymeas: S.P. Gordey105 I ~5(24,-291

(20,-28)

IIIIlroon ...eathtr1ng,rJilroonshaJetosiltstone; p41egreen shale Interbeds 1-3C'1th1ck
.Ire spaced on aver4ge every 5-10 cm. at 114 III Is fault of sNII? displacement; SJroe
llthol09Y continues abOve 1irnlt of Nuurement

62°/15.5'1129°/40.2' 11,19439-81
62°/15.5' :12go/40.3'
Measurcd up he(ldw(lll of 511I(111 clrque

.------,------,--------,--,--.,.,.,------:--...,....,.....,.---,----.,...,.-----:----:---r--------~

NAACHILLA (HYlMO GROUP)

YUSEZYU (HYLAND GROUP)

(REfEIl.ENCE SECTlONfORUPPERCONTACTOfVU5EZYU f.)

---f~~~~~~~--------,--JIo· ..,>-grey to wl'llte ",{'atherlng, dar~ grcy to black, very fine trys~alline lllrestone;
41 tlel:ding defined by 1.0-1.5 III thiCk par[ir.g; contact with undtrlylng shale is sharp;

upper contact 1S g,..d4tlon.l(over 1.5.2.0 Ill) by even tnterbeddlng. In 0.3 n thick
beds. of ..hile >'"l!l{herlng. light to dark grey. very Hne cryst4JJlne limestone and
p41e .green weathering. pale green shal('; at <lollout 105 m IlmestQfle c(ll'llirtns 51 floating
coarse quartz sand; upoer contaCt placed <lot tOP of hi hest IllIIl!stone btd
poJ.lc to dark green weHhering. p,lle to dark green. shale to si !Stone; rare ripple
cross 14rnlnatlon in silty intervals; lamin~ted io lower one-third. lI'.lssive io uppe'
two-th1rds of unl t; near top of IInit ~re a felf 0.1 m thlcl: interbe-cls of orMge
weathering. black ilnd grey 1il~ioated, sllt5tOfle and fine grained Sandstonc
grey Wt'4thering. grey. IlIt'dh.n- to conn gratned 411d gritty, INssiye. Quartz
S<lndsto~; bedding defined by 1.0" tl'llck parting; basal and top COntc)cts sh~rp

grey-gl"t'en to b-latk weattlerlng. grcy·green to black siltstone; drab tan weathering.
blue-grey. \lery fine crystalline, lamln<lted 1I5"1l!stone in 0.2 rl tlllct beds Is evenly
distr~buted (.lllout every meter) over :nlddle third of unit; rare thin beds of fine
grained qU<lrtz undstone occur ntar top of unit

---lW~~ii1'jj~~m1;f"---------J---J\\~:~~;~~~:~ ::~~~;l~;.p~~~{~gf1~~-11t~h~~:~s~o~~:~~e~f 4~~1 ~~~ t~~~r~s~~~~si~~;t~ccur
within fine- to IJledllJl1 gr~lned sandstonc; rare shale clasts; basal .nd top coot4Cts
sharp
g"ey-green we~therlng. grey-green, lM.llnHed sl'loJ.le; rare grey weathering beds to
0.1 " thick of r1pple cross-14miMted. fine gr4lned. quartr sandstone; basal conUct
sharp against Hgl'lt grey weathering. Hgl'lt grey, r·"s~lve. very coc)rse grained. gritty.
qu~rtr sandstone
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Glll lAKl

----;

----.
--~----

pal e app le gre(!rl weathering. apple green slate; B ID thick bull Quartz ~ein crosset.
llneof scc:tion4t contact·..r1th underlying unit; thlckneH of yeln not Included In
llIeasurernent

oc1" 798
791

62°/15.7'1 129°/13.1' A19439-75 (-8,-.11) 1051-6 IIIcaSI K.B. Heatht-r desc: S.P. Cardey
62°/15.0';129°/14.1' (-23,-64) T.J. Prakes__+~~~~4- s~.~c~"!O~n~,~,~po<>~,~,y~,,~po~'~'!d~.~,l~.~tY~C~,,~,~,,~,~,~I~g~P:,,~,:,,~,:,,~.~.:n~d~'~"~':C~,":"~l~":P:"~I~ti~o~n~'~lk~,~,y~.~T~,~'c~.n:':":"':O~f:"~"=C:hl~l~l'~_~~~~TJI~Q~r")L~?~_ _ _ _ Formation should be eonsldcred a :11.u!mulIl.

.---.--"'2. - - - " "" '''''" w"""ln,. p.l, ,C<oo <''''. ,,,din, .,,"d In "'" ,.If ,f '"It "
un-bu(fWl!alherlng. tan to buffs],}te; top of section Is In first sml1 saddle
SOll19 dcwoslope within whIch 1$ 1.5 r.l of st'lal1 float of orange weatherlnq, grey.
flop cryst.alline lir:lestone and rare lilllestonecongloll'.eratcbelonqtng to the'
CCln:;lO",(!ralc member of the Gull Lake Formation; overlying in turn Is tan·buff
..~athertn9. blue-9rey s l<ltc- typ1cal of the Gull lake FOr"lllolt ion

dark blue topurpICI>'Ntherintj. dark bluc--grc-yslate

---..,.
100 ---.

--~

--~

----.I

----
----~

alternating Interyals about Z m tMck of duk blue-grey wutherlng. d<lrk bluc-gr(~y sl"te
and orange-grey weilltherlng. p"le green. very fine gr.llned undstone

--------=1

dark blue-grey weathering. d"rk blue-grey slate. nrely lamln<lted or banded In grun;
yery IIIlnor green wNtherlng. pale green slate

-- -~

orange-grey weathering. grey. fine grained, Quartz sandstOrll! and Si ltstone

dHk blue-grey slate

300

2...
222

200 I"
161

100

---.

----

----

pa e green slatc

dar~ blue-grey ~ l"le

t------:''''.'::egreenslate

darl;; blue-grey sl<lte:
r.'lI'Ior p<lle grcen slMe

pa egrecnsloJte: minor
dark blue-grey slatc

dark bhll~-grey Sl<ltc;
minor p"le green slate

palcgreenSlate

alt€.'rna(ing dark blue-grey weathering. dark blue-grey slat€.'
<In::l pale green weathering. palc green sl<lll.': ttle 4ark blue
grey slllte ComlOnly has laminae <lnd b<lnds (to 5 tIl) of lIghl
blue-grey to p<lle green sl"te with sharp 10 diffuse
boundaries: In Ul'llts where p<lle green slate predOlllinates It
is laminated to thinly banded in dark to light green:
outcrop distribution at base of section h approximate: b<!soJl
contact with underlying l1aestone I)Ctlber of the VuSUyu
fOn:loltlon Is abrupt

"
grey· ...hl tP weather! ng. grey. fl ne cryst~ll i nc 1in_~stone; contact wi th underlylog
flne-to-<!dluf'1graine<!sandstone !Sdbrupt

YUSElYU(HYLAliDGR<lUP)
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DUO LAKE (ROAO RIVER GROUP) :~~~~~:~::g:~~~~:;: A24801-60 :;~:~:: 10S 1-6 mea5: K.IL !leather de8c: S.P. Gordey

--IIIII!----;·:~":·~~";·d":'f;ro~""":;~t~:r~~"t,:~~d,d~~~,d,0;,'~6~~~'~'~'=:,;'~~,'.2l";ooP::,'":':':'",','_':":':C':",":',"::'":O,U':d_be=-C:O:",:':d':,:'d::":,,:,:"":":':Sl,C:t:,O:"---'S~E::eC"-T'..!I'O<':N"--.!8l302 ....l

1300 _

- - - -
- - - -

- - --
- - - -

1200

1100

over<lll white weatherlng. on weathered surf<lcc laminilU:d to thin bedded in grey
to white. blue·grey argtllaceous to silty, very fine cryst<ll1ine lilnestonc; rare
Outcrops. othe...... ise poor scre~ e~posure; lower contact defined at sharp. striltigrdph­
ically lowest limit of white Wlldthering 11lnestone scree: contact with overlying black
slate of Duo Lake formation (Road River Group) sharply delineated by scree

IOOO~~~ +- ---+- ---.j
--o......-.......-,(,..-i_............ _..;--- --......-....... -;
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1000

700

600

'00

-...~~~

-~~~
~""-~
~ ---L.--:

.-.............-....--...;--..... ....................... ..-;

..................... ............:
.• -<,.- ........... -.(,... ....;-- -- ---.-........_.. --..... .......... ..--...........
.-..~~~~..--- ..................................._.. _.. "--'. --.' --. ..

............ ....J •• ---L........... ~
.-.....-.-.......--......-.......---

---:- ..--=.-::::-...~

ovClrall grCly wNther1ng. reshunt, grey to black. thick bedded.bioturb.lted nJdstone
and siltstone; vdrlably strongly calcareous to non-Cd1c"reous and dolomitlc.
typie.tlly tile latter; l/ll11tnatlon Chdr.lcterlled by centillll!ter sCdl" alterMtlons
of burrowed and non-burrowed intervals: base of unit defined at base of reslstanl
outcrop

orange-brO~.-n weathering ....ell lanlnateCi In grey to blue-grey. slltHone; 10Cdl
discontinuous lalllination (bioturbatlon) sl.ilar to that In overlying unit

(continued)



300

200
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(continued)

r-ust·brown to bU~( we~thcrin9, well lill1linatcd in shades of blue-9~Y to >Ii'll t~,

slate: contact wIth underlying unit is gradational "nd appro~I.He

-

brown to ru~t brown we.nherlng, paody 1.1IlIlnat~ in Shddcs of tllue-grey.
s11tstone to very flne gr<lincd san(fstonc; poorly developed shty cleavage

~1 exposure of Nsslve. cla~t SUPPofted I1menone congtOlll!r'att'; ClollSlS Me
IllOdcrately sorted, subrour'KIed to subdr'lguhr. 1Ighl grey weathering. dark grey,
finely cryst,)!l!ne limestone to J till di,meter; matrill is orange weathering. hic~hly

c<llcareous. poorly sorted QUMtl sandstone will! rounded quartz 9r"1n5 lo granule
size; ArchaeocyHh,) occur as nll'c clasts; this IlelI'JHlr (thickne!>!. here less than
1 III ?) Is discontinuous along strike "ncl occurs at the contact bet...een brown
wNthel'lnq Gull lake FOn:lation and roon weathering Narchilla FOnMtlon (Hylaoo
Group) 0_1

SECTION 8

Earl Ca.:=brlan

NARCHlllA (lHlAl/O GROUP)

bldCk weathering, d<lrk gl'('y to black, -aSS!VI. poorly ~orted, cOlmxmly IIldtrlx
~uPl?Orted. pebbly mudstone; -ost clasts Me dark grey to black (minor lighter colored
~'aneti('s) chert <lnd ~hah'!? well rounded, to ). CM di<ltleter. and randClGlly oriented.
rJ,"e floating quartz grains within the "'<ltrl~. top of section u conUct with rusty
brOloln to blac" we<ltherl09. black, laminated slate of lne Prevost Forlll.:ttion

bld.ck, blocQ ....eatherlng. black chen

or<lnge brown weathering, greenish grey, n.on-calcare-ous. sllty lIUdstone; .... ispy lallllnated
(burrowed). wHh dark colored 'wisps' wHhin the lighter colored gatrh

~bluewe<llherlng.bl<lClslltstone;""('llCleaved

~~.~-~
"~",,"",---<....-- ,,-.-.-_..-:.. -........... _.--..--.---- ."..... ....--. ...-.-...........
---"""""-~--;..-..- .....................:
..........,.-..-----~.......

PREVOST (EAR.N GROUP)

'00

62°/3.8.2';129°/41.1' AH778~lJ8 (3).16} 1051-12 me3.::J: J.G. BeclOllann desc: R.e. Andereon
62°/38.0';129°/47.6' {25,611
Section r.lcasuccd aouthwcstelly .. lon9 ,} low rldge I,Is1nq estilllliltcd dip of 40° towards 230°. exposure ie poor. SECTION 9__ ~~;;~~§-_?-_---"O~I.'..'t':'d'..:b:"."t:.'I.":OO"--"-Of~O"':'t;c~'O~P~':.':hO~W~O~I~'''':'~P~P'~O:'~I.~''::.~,-':''''_-':' -':'''' ---, ~!::::~.!...!~~!...-~~

r--r--r"'70

~~~~3r_
k~

382 :L?-::=-:-=-:::1i
37Z

-
141 180~ Middle or Late Ordovician, late

190 L.1andello to A3hg1l1

~ ::~~re: of bllc!;, \oICathering. blac~ chert, ~nd bluIsh (]rey weathering, black ~ldle;

~lyeJtPosed

~I:.blocl:y...eattlerlng,blackchert.

light blue-grey wc.ttherlng, blaCk slate: poorly preserved graptoll tes
_)41

21.

lOO tan to tan-grey weathering, light grey. S11ghtl y calcanoous, Idl:11 n<lted ~il tstone ~

well developed clNvage~ towards lap of unit slltstone becOlles darker w:::athering
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a 1~o of the Rabbi tkettle Formation

overall orange weathering. blue-grey. fine crystalline. argillaccous limestone; banded
(to 0.1 ~) In blue-grey to orange on weathered surfaces; millOr fine grained dolomltic
quartz an:nlte. and grey weathering, blue-grey. f1ne cry~tal1lne l1rr.estone

grey we~therfng. grey, fi ne cry~td 11ine, nodular. argi11aceous to sil ty 1imcstonc;
~odules are dark grey weathering, to 2 cm acros~ and abundant within a light grey
weathering, argi11aceous to sllty lil"oCstone matrix; top of section in possible fault
contact with orange to buff weathering limestone. ~ilt~tone.silty lirr.estone, and dolostone.

SECTION 10
desc: S.P. Gordey105 1-11 meas: K.S. Heather62°/30.4'1129°/8.6' AI8044-14 (31,-25)

62°/30.0':129°/9.7' (14,-44)
PerpendicullH to northwest trending ridge

700

722 _
. _.. - .. _..- - --

brown to green-brown weathering, dark blue-grey. fine crystal 1ine, argl11acC{lus to
silty limestone; bedding (2-3 cm) defined on Wfdthered surface by colur variation frOlT'
grey-green to tan brown

grey-green weathering. green tuff; fragment size to 2 cm; minor limestone like that
of overlying interval

overall grey to orange weathering, fine crystdlline argi]laceous to sllty blue-grey
limestone; bedding to 0.1 m defined by alternating blue-grey and ur,,"ge weathering color

green to orange weathering. dar~ green to pln~, r:lass ive, roderately to poorly sorted
tuft; fragment she less than 2 00; at 400 m scattered fragments to 12 cm Itcross,
predominantly black to Pltle green weathering tuffaceous ~hale, and laminated tuffdceous
siltstonc to sandstone; frQl:l 307-312 III is orange lOeatherfng, blue-grey argillite with
bright orange ...-eattlerjng 2 011 ttlic~ beds and nodules of dolomitic? wdstone; at top of
unit are dbout 3 III of finely l.lminated, green, pink. and blue-bldc~ al'gillite transitional
to next inte"",al

orange ",eatherlng, laminated, blue-grey sh.11e; ,tuffaceous?

grey:gr~cn weathering, IlIOstly massive. dar~ green to grey tuff; fra9ll1ent she less
Uld.n 2 cm; fragments pale green and very fine grained; bedding locally defined by

r---_-..-'.J-""-"ClIIalternalionsofcoarseandfinetllff

overa 11 or~n':le '.'!dthering. blue-grey. fi ne crysta 11 ine. argi llaceous limestone; banaed
(to 10 c:_~) en weJ.thered surfaces in orilnge·9rey and bl ue-grey

grey-green weathering. lJ-;ninated, grey shdle; minor D,ldstone thd( bred"S wittl brittle
dspecti probablytuftaceOll'

green weathering, lTklsslve to thin bedded. green tuft; b{:dding seen locally as alternH10n$
of COdrse and fine tuff; lIlaximum frd9l1ent si<:e 2 c:l; f ..agments pale green and very fine
grained

orange to grey weathering, grey to black, fine crystal 1Inc, argillaceous to si lly
limestone; sl:'lo)ll slump folds in some larger float block.s; minor lilllC~tone conglorf'ratc
.... ith tabular dngular clasts of blue-grcy weattlering limestone up to 10 cm long in an
orange weathering. sandy 1i IIIoI!S tone mHrix

orange-grey weattlering. grey-green. arg111dceous, fine crystalline, nOOlllu
lireestone and shale; blue-grey weattlering, finely crystalline. carbonate nodules,
up to 5 cm diameter COOlprise about 51 of 10wt'r pdrt of unit as concentratIons along
bedding. rarely coal escing as tMn beds; base of sect ion at highest po~i lion of scree
of brOlon wC<lttltring, blue-9rey shale of underlying Vampire Formation
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O'~'J lAI;[ (ROAD RI\'[R GROUP)
g~~~~:~::g~~~~~:~: Al6044-13 :~::=~g l051-11 meul ICB. Heather descl S.P. Cotdey

~~c~;gnt;;4~r;~5g~poSOd• .:and structur,11 cut-out or repetltton Is possJble. Section measured ualnq eatloated dip

contact wIth ov~r'ylng Duo lake Fol'lD.ttlon not exposed~ Its position h estImated by
e:c.trapohtlonfrOlllalongstrtke

grey WCi'ltl'lerlng. grey. finely crystalline. nodular, .rgill.l.ceous to !ollty 1I,...•~sto"e;
large reshunt felsefll:'H!er blocks;

blue-9rey we"therltlg. blue-grey to bl.c~. fine cryst.llIne lllllestone; prOWbly ndlu:!-
to thick bellded jUdging by c.Mr"cter of loc.al larqe felseRl"leer blocks; ?<Xlr ~:c.posure

overilllorange ....eo!.therlng.blue-gl'Cytoblilck. fjne Crys.tllll1ne.argi11aceous. to
st lty 1tr:e~tone: lamtnated 11'1 grey to oran9c on weathered surfaces; OI.Ilcl'OO at 15-81:',
ts just beneath ridge crest; rrem 158-315 m 1s IIlOSS covered slope wtlh suttered rl04t.
Includln9 'IIinor nodul4r lIn:estone with sll'l411 grey nodules tn or4nge weathering HlIlCstone
"",,{dx; base of section at highest POsition of sCt"ee of brO'><fl weathering. bluc-grey
sl4te of underlyIng V,,-plre FOt1llatlon

SECTION 11
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blue-bl.ek weatherIng. platy. black., shale; graptolit~s abund<lnt, 'Jut porly pre~~rved

orange-buff weathering, platy, black silty sh<lle; 151: grey to black argi llaceous
li1r.cstone

~
catterCd scree,on la SNoth grass covered slope,of dark grey OIeathC!ring. yellow

I alii n.lted, black. shale; position of contact .... ith silty liltlCstone of Rabbitkettle
FOrlllation cstillated between bounding scree patches 20111 ap.rt; Rabbitkettle
FOl"1ll4tion crops out !lllllediately beneath lower limit of sectiOn

f----

SH.:.L{1l0,lORIVERGROUP)

200

100

62°/28.5',129 % ,7' "24801-)9 (19.92) 105 1-6 ~eas: lelL Heather dellC: S.P. Gordey

62
0
/28.)';129

0
/0.S' (18.BH SECTION 12

.---,-_-,-> 12__~~~~~~gf_--.::s,~e~'l~o::n~po~o~'~1y~,".',po~"":d.:.-.--.':'",~.~'"'..:'.""d:...:.'~o::n'~'h'::o:,:,,:..,~no~':.:th~-::n~o':.:t~h,~.::":.....:''''.'',::nd::'::n.~'::ld~,,:.:. ,-;;;,....,;;;-_=;;~~:;,~~~".;;;:,

300 c-- _-~. ...' bll,le.blacl; we"therlng. grey shale; from 239.263 l:l 4bout 101 of ~crC'e Is blue-bl..:::k 1u2 ]11 ~~lC::;i ur an. we:uocl(!:'!'&'!£y!
,----- weathering. lallinated black chcrt; distribution of outcroo Is .pproxllMte; COfll.JCl

r--==-=-=~ :~~~h~;~~~~i~~r~n~~~~ g~~~~~~~~:~ :~:l~~ ~~~~~d p:~s~~~~~~:I~I:~i~a~l;m9~~Yor"f\ge
Io'Nlher1ng,burrOW-JIOttled,grey lIudstone and siltstonc

239:---~ ~
f-----~

=~----=

==-- =
------=----~:

~ --=
f-----~

'~:~
f.:-----
f------=------=
C- ~

24 ~--~
IO~----~

RASBITI;(TTl[

SECTION 13
desc: S.P. Gordeymo-,IS: 1o\.e. Heather1051-6C-14,64)

(-23.77)

blue-bl.ck weHherlng splintery argllllte. evenly laminated on weathered surfaces in yellow
white. grey and blllCIl, pinstripes; fresh surfaus similar to weathered surhces; rarely
calcareous; section apparently (<lulted <It base against R"bbHkettle Formiltlon; bas/! of
section is at change of slope at felsenmeer contact of Rabblt!c.ettle nodular limestone
and shale

blue-grey to blue-white wcathering shale. jet bhck on fresh ~urface, locally banded in grey
and black; rarely weathering orange or .... ith yo.lll~ patina

blue-grey weathering. locally f.s1ntly laminated in d.rll, blue-grey. jet-blacl: Shale: ba~",

of the interval poorly defined in patchy scree

wispy laminated. pyritic. dol00\itic rudstone and slltstone: wispy lallinations are
blue-gre,; tlatrh. varies fr(JII dark blue-grey to pale o;reen, tne former pred<rllnant:
top 10 III of unit is orange weHherinq. lIIassive. gN!y-green dolostone. sOJlewhat
~rglllaceou$; ....·(!<lthering colors of the unit vary from brown (122-160 m). orange (lbu­
200 Ill; 210-219 Ill) Md blue-black (200-210 ml: base of this interval defined at
uppennost limit of scree of underlying unit and by change upwards to brown weathering
coarsescreeandUlus

1II1xture of scree of blue-grey to black weathering (h..,··, ilnd faintly larnln.l,ted blue-White
~thering,.blacI:Shale

blue-white weathering. ~1l-1amlnated blacl: shale; Nrtlly screp
-

-

bl<lck we<ltherln9, thin bedded, black chen aM siliceous bl.c~ slwle overl/lhl by bluish
bl<lCk weathering slwle faintly t.lIln<lted in grey and white. top of section d.t contact
with brown weathering shale of PrevoSl ronutlon; bdse of Interval at fault of saall?
dlsplacCl!lent ol(rO$S ",hlch section is likely deleted rather tnan duplicated; fault

~utes li.,b of s_"l1 fold

blue-black weathering c/ltn Ilnd siliceous shale

f----

62°/27.6',129°/3.2' ,\24801-39
62°/27,8',129°/3 8'
Along northwest tr",nding r fdge

- .----=---;
~----~----400

PR[VOST (EARN GROUP)
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,--;--"""'7
-eoo

f-- 700

700

620/l9.S'11290/21.0· A24801-60 (-5),-601 105 1-6 ~eas: 8.$, Norford dl!:5C: 9.5. llorford
62°/18.6',129°/28.4' (-72,-85)
Section measured southw~sterly. mostly along ridge crefil. Section begins lit hl.ghcl>l level of the RlIbbltkellle
Formlltlon. Ellposure is poor, small-scil1e isoclinal folds Ilre cOl!\lllon, and sllIall faults are locally discernible so
th.:lt thickneSSeS are exaggerated .:Ind prob.3bly a lft<llCimUlll for the various units.

conglomerate, ve ..y fine to very coarse s,lnd and fine pebbles of cherl, (.:Irl!
grainS that arl! not cherl, subangular to well rounded. _,ltr"ix very rine­
9r,tined. dol. ..k brownish grey ...-eathers yel10whh brown, light brown. dull
d.lrk olive-grey and dark yellowtsh ordnge with abulldanl lichens, bedding
10 to 80 cm; wtth about I to 2 per cent porosity; chert-pebble conglooe7'ue
const1tutes 30 to 90 per cent of various le ...els of unit. Shdle, poorly
fissile. dark IIrey, ~athers light llrey and light bluish grey. recesslve.
(hert, SOllewh.l:t 4rgillaceous. d4rk grey. weathers dull light olive-grey
dntS grey, recesslve; thinly bedded and present 41$0 4S hmin,u~ within shale.
Covered Intervdls lit 814 to 815.808 to 810, 195 to 807 dnd 760 to 1701:1;
preponder.nce of congl~r<lte <It 115 to 794 lil results III reslsunt S('Qul':ncc
th.lt cOnUlns several chevron-folds. Cont4ct with undedying rocks dra'ofYl
wlthtn covered Inter"a' at ch4nge of colour of float frOll rusty reddish
b.-own to dull dark grey.

chert, SOIM! argilldCf!OUS. greyish bluk and dark grey with dark browroish grey
laye.-s, weathers light grey. bluish grey, and ddrl: grey, with dbunditnt lichen!>.
and (In upper beds) yellowish orange, g.-eylsh orMge dnd reddish brown; p1.lty •
.-ecesslve; bedding I to 100 cm. Interbedded Shdly IlUdstone 4nd very fissile
sh.. le. ddrk grey itnd greyish black. weathers greyish black 4nd dull ollve-
grey with yellowish bra-om and light brown st.. ll'I5. Unit very poorly cxposcd.
Nny of outcrops show chcvroll-folds; covered lnterv41s 716 to 760. 669 to 714.
643 to 662, 597 to 609, 569 to 595. 561 to 588, 548 to 560. 440 to 505 ID.

SECTION 14

...
275

,..

IlUdstone. siliceous. dark grey. "l!athers yellowiSh brown, dull olive·qrey
alld d4 ..1: yellowish b..QWIl with greyish red stainS, "ecesslve and ..ubb'y;
some "C"e "eslsUnt ....ery siliceous MstOlle we<lthers da ..1: yellowish ordngc;
bedding 10 to 80 cm. no cleavage; OJst ro~~~ show wispy discontinuous ldyering
thdt weattlers yellowish bT"OWll "nd dull 01 h'e-grey. Co...e ..ed tnter ...als at 42l
to 435 112. 404 to 417 and 296 to 33\ m,

r--------"1 cheft. greytsh t>ldCk weathers same, bedding I to 10 cm; ..,tth Interh·~s of
f------, g..eyish bl"ck ~lIiceous shale that cOI'lpdseS 40 per cellt of lowe.. beds ~nd

l~e.-cenlOftoPbeds

1I1!, 281 Early SllW"'lan, Hlddle
UAAdo-.rery. MJn0s;r'<lptuS~
Zor.~

2..

1 r 1 I 11

'00 IV
.0V~
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f------, ~~~ts ~:r~09~~y~l~a~:~;s1I~~~~i~~~~~d~~t:~~~d~~""~~~~s1~;~~~!>~~ains. rf'~;:;ta~t;
,'--

covereG tnterval ... ith c:hert flo,)t

\1[hcr;t. dar~ g'-~y, ""eathcrs greytsh-bl.lc~ wtth abundant lichens .lnd yellowish
grey sUins; bedding 2 to 70 cm. very rarely laminated. Very rMe shale
but covered inte.....dlsat244 112 to 246 \{2. 236 1{2 to 240 1/2. 230 to 232
dnd210 1/2 to 220 \12111. Folds present.

covered Interval with local outcrop laterally (at about 130 to 135 m) of
chert. <jreyish bh,ct, ...eathers dark g..ey wtth abundant lichens; bedding 10
to 30 ClIl, SQllt beds hmlnated; rdre interbeds of ve ..,. sillceou.. , da ..k brown­
ish grey l!IUdstone.

r-
covered inte..val wi th vc..y ...Ino.. outcroo; d.. rk g('('y shale <It 40 m, paody
cleaved • ..eathe..s olive-grey dn<! d<1l.-l: yellowish O"doge; slightly do\OItltlc.
dark ollve-greYl"lUdstone at 30 _, o«!dthers dull olive·!,,"ey with 15 cm bed of
greyish bldCI: chert, loIe4thers ollve-b\.lcl:; .. lightly lIay. dark b..ownlsh 9rey
Shdl!! at 26 m, wedlhers olive-grey. cleavage not pd ..allel to beddtng. with
dark g..ey che .. t tnterb4!ds; float of chc.-tylllUdstone atgll; attitude of underlying
rocks Indtcates a hulted7 contact. The unde.. lylng Rabbltkettle Fomation consists

~ ~:a~~:~t~~ii~~~~n~~~n~od:~~~~~;s;~~
1
~~:Yl ~~"~ ..:~;~, a~1t~a~~c~~~ v~~~~~;:

beOding IS to 70 ClII. most beds wt th laminat10n. 0.5-1 Cln, ttlat stlo~ well on
weatMre<l surfaces. with ab..upt bases to dark; g..ey lamtnae that g....de up into
greyish ordngc hmtnae.

1113 130 Early Si.lW"'I8tl. wly Llall<:overy

~,~=i/~~ ~t~r
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62°/26.8')129°/18.1' 1\24801-14 (-4S.36) 10S 1-6 -us, ICB. Heather de$c, S.P. Gordey
62°/27.2' 1129°/19. S' (-Sl-49)
t.ower part of section measured up south facing slope to east trendlng ridge crest. then <IIlong ridge to the west.
Upper part of section me<llsured along adjoining north trending ridge. Section ",ell exposed.

>-"/~"
grey to blue-grey we.Hherlng, thinly Interb~ded shitle and rlne- to r.~IUI- grained
sandHonc; groove and prod cua CCltQOn on base of sandstone beds: parting l1ncatlon
and ripple' cross lamination also COIIIIIOn; this unit Is sharply ovedaln by at 1t'4st
"l1m of grey weatllerlng, Chert pebble conglomerate 1oI1th clans locally to 0.1 'lI diameter

grey weathering, grey, msslve, coarse grained. cher't quartl sandstone and (hert
~btlle conglomerate; froo a distance appears thick l>edded (a thick. parting). bt
at close view Is entirely ~sslve and lacl;,lng bedding; frocn dbout 393-402 III is
t:Orlzon of clast supported. poorly sorted, cobble conglcw,erate with well rounded
clans to 0.3 m dla:;eter of black to grey chert, fine grained quartz sandstone.
an:! coarse grained quartz sandstoJ1'e; di~trlbutlon of other eongl~rate sllown is
dia9rar"1:.atlc; top 4 n of unit Is thin bedded, pl"ty. lIledlul:l grdlned sandstone

thinly interbedded blue-black wNtherlng black shale. and fine grained. pilrallel
~:~:~:t~~ ~~e~;a~~d~t~ sandstone; contact .... ith overlying unit Is abrupt, displaying

bro...n ....eatherlng.13ll'linated in black to light grey, thin bedded shale and siltstone;
scattered minor thin beds of very fine grdined s<mdstone and siltstone, particularly
at base of unit; rue r:JediUlll beds (0.2 Ill} of pardllel ld,dnated fjne- to medl~c;j
gralnedchertquartZSdndstone

equal proportions in units 1-3 III thick 0; brown weathering. black shdle dnd grey
....eathering, grey,medium- to coarse grained. chertquartz sandstone; sandstone shows
no,",!.l size grading and contains sr.t/lll shaleclasts

grey we-.nllerlng. grey, rr.edium- to coarse grained. poorly be-dde<!, thick bedded (0.8 m),
chert quartz sdndstone; local normal graded beddin(} minor sh<1le as thin beds 0-2 cr-,)

bro..n weathering. black, recessive shale

grey wedthering, grey, mediuo- to coarse grained. thick bedded (O.S Ill), ','Hslve.
chert qUdrtZ sandstone; minor granule to pebble conglo~'~rate; rue graded beddt n9
and suspended Shale clasts to 1-2 cm diar:'.eter; from 27-29 III Is thin bedded slltstone
and shale; from B7-13l III bed thickness is slightly less and grain size slightly
SlNIllerthan lo..er part of unit. and Interval alsocontdlns rare thlnsh<1le
Interlleds; bdSe of section at contdct .. lth bro..n ....ellthering thin bedded Sdndstone
tMt Is slightly less resistant wedtherlng

62°/41.2':129°/39.5' 112-'778-37 124,21) 10S 1-12 lIIeas: J.G. Bee)r,fIIann deac: R.e. Anderson
62°/41.3':129°/38.1' (29,38)
Alollg northoast trcnding ridge. Tight 1I.1nor folds seen in places. so t.hlcknesses are probably a llIaXifllulII. Oip
used In measurement was 700 towards 400.

SECTION 15

SECTION 16

[

: ~ 2 dark brownish grey weatr.erlng. blaCk. 14lIllnated s\ate~ frosl about 231-240 11 Is dark,,;, ~ ~-=---__ ~ ~~~rl~~~h~~~:'I~~~~ ~~e:';a:~~;ntlli"Cd, chert Q.uartz salldstone: lithology of unit

~~201:li-c..;~~~~
poorly tJlposed l:Iilled Interv.JI of light grey wedthering. black" very fine crystalline

!: lll:¥lstone and bldct weathering. bidet slate; contact with very similar slate of! 16T _ overlying Prevost FOl"lll4tlon phcell ,H top limestone horizon

2~~ UIl to buff grey weatherlng, black, very fine crystalline llr.-.estone; upper and lower 2S5 155 Middle Ordavlelan-E'.arly Devonlan
conUetsaresharp In scree

,--~ 119
---~

142

100

STEEL (RO~D RIVER GROUp)

bluiSh grt<y weathering. black, slltcl!'OUs shte; l:Iinor black chert

black to bluISh grey weathering, black, thin bedded (beds 1-2 (7.1 thick). black
c~ert and ~d 110r si I Iceaus sha le: contact ... i th underlying orange wea the ring , bloturbated
silty r',Jdstol1e of the Steel fO"·.ltlon Is sharp



SECTION 17
deee: S.P. Gordey105 I-I] ..can: S.P. Gordey62°/52.6',129°/49.7' 1124778-102 1-10,26)

62°/52.4',129°/50.6' 1-23.20)
Measured along northeast trending rldq~

9rty-')reen wutherlng. grey-grun argll1lle; top of nU1,lrecent ~r~s lop of
e.. posure

..(tOP of uposure)

Gunge weI.tMrll'Il]. grey ehe"t; it 596 • Is ..INll &'!IOUi'll of flo4t of ochre

--- ....
04.
04'

-----~

- $';
----

_411

lolt'atherlng. gr~. co.rse crysnlllne HustGl'le. In lowe~u P<lrt of unit are
atlur.dant. round concretions or nodules la 0.3 Cl d1~ter Of dar!; grey, fine
cry'iulllne batlte ",lth coarse c:rysullll'le. Slar-shaped cores. locally with central
void space and s.r.Ill b4rltt CTysUh proJectlnq 1ntO ttle u ... lty; thlc.tntss of
unll apprax!lute:

<l.r~ grey-gf"et'n Ioiutherlfl9. siliceous .rg111lte

dark red-brown wllUherlng. light grt)'. medillll crysUlllne 11a~tonc

44rt: g.-cen-brown weathering. grccn 4rglllltc: few Pcr Ccnt round. flnt cry~tl.lllne,

c.rlte nodules to 10 e.tI dl,Jr.>etcr, lonlly with centrl.l. stl.r-sMped core of
co"rse crystl.lllne Nrlte. 10(411)' ..Itn void s~ce: argllllte I~ 10(411)' highly
slllceou\, but goOd chert Is found onl)' below 446 III where It COllprlses I.bout 5:),,;?

white wcatl'lertng. "hlte. crwhy, fine grained. clean, Quartz ~andstone

green with ruH wtlatllerlng, green argll1itci outcrop (poor) h thin !Jedded, well
bed-dcd; frOlll 396-400 III Is resht.nt, rust)' weH~cl'ing. thin bed lied (0.111). 9rt)'
c.hert and 'fcry ~t1lceous argl I 11 te; dt top of unIt 1\ 0.25 :"" of red weatherl ng,
phty, slllceousslltstone

rust weathering. black, th;n bedded, very well be<lded. very s\Hceous sh,)le and
sHty shale; 4t 320 III Is lowervlOst occurrence of roul'l4, up to fist-sized. rust-Orange
weathering. dark grey. ftne cr)'stalline. barlte nodules whIch occur to the top of
the section In amounU to a fN per cent; fr(~ 350-354 t' is grey ..·eacherlng. black,
whpy laminated, IIICdhn- to thick bedded (0.3 n) chert: bas",l contact not c:.>.poscd

blue-black wciltherl09. blaCk. pldl)' siliceous silUtonci I""lnor black chert towards
too of interval

grey weathering. reslsUnt. grey. flne- to ftdll.:llI gralMd. qu"rtz undstone: Internally
rlsslve except (or 1.5 g thiCk putlng : tontatU with ,hale Intervals listed below
"1'"1l shdrp. "nd tops I.nd NUS of unduone bedS are SllOOth and planar; fro.' 121-126 r
Is r'l)l~d rubble of quartz sandstone Ind bl"ck. v~ry ~dd)'. sl1tston~ and sandstone
with vague sNll t-rbonaceous ilI.prenlons; black weatl'lfrlnq. black. retenlve shale
scrl't. locally with olnor, fine grllned,.uddy.quartz sandstone at 189-J90 11.
191-191.5 .. , 198-199 •• l08-lOB.5 ... 217-ll0 n. ll5·l30 •• 250-252 III

brown Wl!Uherlng, gr~y to bT'17Wn. slltstone, silty SIl,Ie. 'rod IQIddy. fine grainl!<l.
qUITU sndstone: 101. Ql,1rks upper.n,t Ihllt of thh recessive scree beneatll talus
of overlyl09 unit

I:llx:ec Interval of gre)' 'ofC!atherlfll}. bll.d.. nlddy. fine· to oedlloA grllned qUl.rtz
land saz chert) sandstone (56·6311.11-73 rI. 65-66 1111 Ind f)rao/fl ~athering sll,ale
and sl1t)' s,..le (reulnder of unit)

black W!-atherlng. I>lid; shdle with abund,ant float of orange weathedng grey-green
drgllllte: (ron 2-•• and 41-53 .. h blue-grey totUherlng. bl..ck. stllceous s .... le

qrt'y- ...hite weUJlcrlng, dolrl; grey. nedh.- gr4lMd. Quartz sandstone: bedding deflned
I>y 0.<: III tMtk parting; sh.rply overlles l III thltk outcroo of gun-blue to blaCk
wutherlnq. black, siliceous Shlh, and shdle; frOlll l-39 I:l below base of section
are OUdrtz sandstolle ulus blOCkS (4erhed (J"OllI overlying bed) and stree o( sllllllar
sIliceous s",ale In turn unclerlain b)' rctesslve fine Stree of brown wenllerlng, grey
shlle

ijl1 5111.5 Late Pem.!lylvatllii1"1, Vlra1llan·
Early Per-;u\an, Wolfeactl1an

prObably Lite MIsslSslpphn

PR[VOST ([ARN GROUP)
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d<lrt grey to black wutherlng. bl.d:. spl intery sh.le

grey weathedr1lj. grey. very rlne- lO fine 9,.l"ed, C1t'0I11 quartz ..."dHotle; b.se of
section is .rbltruy .lInd phced cH bne of flrH continuous downsectlon scree of
qUt!rU sandlone; Slr/lttg...phlully above ltle b.lse of sectl()l'l .Ire scree P4lcheS of
quartt $.AdStotle u.d bf"own splintery shale

~ll& 119 Late !'!.1.s.s1S31pplan, Ole:!lter:
p---ooably E:arly ~la:urlan

18SECTION
de9C: S.P. CiotdeylIIea&: S.P. Gordey1050-7

Section Is OYCrlurned wltl'l overturned DCds dipping e<>uthcrly about 50°.

_4~'

&)°/17.1';1)0°/55.3'
63°/17.8';130°/54.9'
Measured l:outl'lcrlv alOnQ rlc!QO.

lSICHU lcarbofl<ltt IIttIber?)

300

200

."m"D
-4"1'

grey.....rllte to or'n<Je we"tilulng. 9"'Y. riM gr.lned blOClutlc llaeslOlle: fossil
",nil Is hrgely unrecognlUble. but 10(..11)' cot'lullls crlnolds; lI04u1es .Ii'd Ir~Jhr

thin beds of grey to bl.ack ctlert are co:mon to 162.; a few scattered outcrops.
contact with stratlgraphlcally overlylt'l9 unit Is sharp In SCrN

bra"," to blue-grey we<ltherlng. pale grcel'l to blue-grey shale. cOl'ltact ...1tll ovcr­
olndul'lderlyingcarbondlte Is abrupt

soJme u 80-311 m. shlll~ U In stratlgrllPhlclll1y overlying unit frQr.\ 3)6~337 m and
344·345 DI: at 346. and 362 .. nodulu and ~ds (to 0.111 thlt!:) of blacl; chert arc
cannon: outcrop at top 10-15 III of unit Is .dlum bedded. contact with stl'<ltlgraphlc-

1115 229 Late MIS3Is.slwlan, Ole.sLer:
p."'O~bly Early IQ;-:"lrlan

"'6 368 Early C3.rbonlfel"Ct.ls, probably
late Vl3eall

.------+-+~

--- ....
--- ....

-4"

IJ", .J"Ider1ylng sIl"le Is .. ".rp and basal limestone (onUlllS 5-1~ Irre<;uhr shaped
shale (lists to 3 cm I" dhllleler

dark brown weatheril'lg. dark grey to bl,)ck sh,le; bottOll fe-w meters (str4tigraphlcally)
of unit have thln- to llledhn Interbcds of sandstone

aroln<lll-gl'ey weathering. grey. very flne- to fin.~ grdllned quartz sa"dstol'le; below
.14) '" shale bf!ce-es abundant and unit Is thinly Interbedded. clean quartl sandstooc
and dart. shale; sandstone beds .Ire loca\ ly graded. Nvlng sharp bues (stratlgrllphlc)
.I1Id indistinct tops)
! ribS of subeql/al t/'llcl;ness of Nulve. fine grained. grey to rl/st stained.
clean. quartz saMstone separated by 2 III of dart. shall.": contacts with shfle are
shotrp
Interbedded In equal proportion In thick beds are d.,-k grey to black weathering. blol(l;
shoale to sHtstone and orange weolthering. grey. fine grained. cle"n. quartl sand-
stone
.."sslve resistant. flne- to lledl .... grained. cle...n. 10cal1y cdlcdreous. quart!
S/lndstone
tI e ~atnerlng. grey. calcareous slltslOile to sllty IIl'll!stone: ripple cross-
lal!lhl<lt'on .bundant; local sl~ folds

~~'~-~~~~k~~~~r~~~;rC~'I~~::e~r:~"::;l:t~~~~;q~:~~~~~~~~I~nc::::: ~:~
up cluts and the ~ses of S(lllt! beds hlve load USts; bOttl*: (stratlgr<lphlcally)
6. of unIt are .range lIIlIeatherlng. la tnated.c.lureous. very fine grained sandsto~

t::=lr.:;;:::~c:~;l:i~~~;;::=:d~~~~IOW'MaUlerlng. grey. I'l:llnated. c.lcareous. cle~'h QUartl
sanchtone and dark shale; sandstot'lf! IMlnUioO!. locally outline sluql folds; 10c.lIy
sandHooe contains stwle clasts; shotle Interbeds <Ire locally h1ghly bloturtlated:
tlIuofunit(Urati r. hlull Nrks lQ<o;estl1l1lt ef uolrtz sandstone

,.,g 561 Early Carboniferous. Late Vlsean

------;;--_ .....

dllrl: bro,...n to dut blue-grey weathering. darl: bl~-gre1 sll.Jlc:

100
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19SECTION
de9C: S. P. Gordeyl"eaSI J.C. Abbott1050-,}

417

630 1J9. 2' ; 1)0% .5'
63°/39.2',1)0% .0'
Measured northeasterly up a apur to t.loJln northwest trendlng ridge. 789-11)" r,o( section 19

19.

---=--------
--------1134

TSICHU (c.rbon<lle IIbr.)

--~----

-=-----....=-

---------
--------
------------

----

cark grey to bl<lc~. non-calcareous shale punctulted by rtbs of crtnoldal
lImestont; lhJtstone h un to grey wuttlerlng. d,rt grey. In beds up to
1 • thiclr., ud foms .bout 30t of unl t; .Inor nodules and thin beds of
chen .lit top of unit; top defined .lit tOP of highest bl.ct sule

,)bo'tC the lIalt of ",nur_nt Is orange to g~y w('I.therlng, grey.
-.tl .. bedded, c~nly b1ocla.stic lillttstone: rlre thin beds of black
chen In lower part of unit: Interbedded cle.n. flne· to IIItdtta gr,)lned
quartl s.ndtone AClOunts to IS'1 ,)nd fol'1!lS One rib 10-15 III tMck about
)0 11 aboye ba'Se Of unit; the ur1>onate unit Is probably at least lOO.
thick and Its top h !'lOt e~POsed: only the lower 100 11 (estimated)
·..... s 'Ht.Qined

--------
--------

rKe~sjve. bhcl<: snale; at 809. Is or.llrtgC-brown weatherIng, bl.llck, sllty II~Hooe

or.llngll to whlll! we.ltherlng. d.llrk grey. flne- to .dl..- gr<llned. ~ssfve. clean. QU<lrtl
sand~tone; bedding defined by O.S .. thick parting or as thin shale interbeds
arountlng to 5-lot of unit In lower 101:1, and rare thin beds aboye thfs leyel; rare
10.lld casts ar:d dirty quart: S.llndstQtlC with shale rlp·up chsts to 8 e- In dlCleter
In lower p.llrt of unit; base of unit at base of lowest quartl sandstone outcrop:
basal cont.llet Stt!'lllS .bNpt but Quartllte talus coyers U1Iderlylng unit • few litters
below lowest QUArtlite (lI,IlCrop; top of unit h .t PHk frOll which it 15 nUdy a dip
slope CSOWI to ~se of oyerlylng unlL: COfItlCt wltll o~rlylng sh.llle Is .lIbrupt

or.llnge to tan wtatherlng. bhck. well l.illated , sllty It_stone and black. Yery
recesslYe, SOOty shale; at 431 • Is firSt outcrop of lIaestone; f~ 4]1·476 11 }i_nont
occurs as outcropping ribs 1.5. thick flVery 5-10. 'i'eparated by recess lYe th,lle scree.
from 416·551 • I illtstone deCreases In .bundance And is present 4S flol:t only; above
551 • Is black ~I:tht:rlng. bl.llck SOOty shale

'-'882"
Early C3rl>onlferou:s,
Late Vl:sean

dl'''Cl S. P. Cordey,·.':a$: J.G. Abbott1050-9

Distribution of outcrop fOllown Is approdl'llDte. 0-809 ~ of

_418

". TSICHU

6lo/l8.", 'IlOo/.2.8'
6lo/l8.8': 130% .8'
Measured nOrtherly up frOIl a saddle to ridge cc('(;t.
sect10n 19

19.

----

---....:
----

--- .....

TS1CHU (SMle-lll::estontlllelllber)

oo-~~~~~
00

7••

700

_409 1109 14)1 Late De'~1an. late f<V:Jef'~lan­

Earl)' Hbs1"lpplan, Toun-.al:aian

--~

brown to grey weathering. dar!: grey to black shale with about JM poorly cemented
drglllaccous slltstone to fine gralntd sandstone: lr.uch of lnterv,l Is Yer)' poorly
elposed as a 5011 'scree'

34' -f:::==,-==::::::'::3~==

300 very recessIve. brown weathering. with SOCllt rust., grey to dar!: grey Shdle and siltstone In
equal proportion; I:t top of unit is SlIl4l1. pOOr outcrop Of poorly cemented trgl 1lact'Ous
slltstone to fine grained sandstone with sNIl shale rip_up clasts .nd carbonized
"Iant?ste-s

w_~_.. __ ~

~-1-~=-~:-=-~:-~-~"~~-----1-----------------t-------l
-=-----=--......:.:

blue-gn'Y ",e"tnednq. black ~tl.1(, beCOlIlng Increasingly siliceous upward: at .,I:out 75 r
Is abur.cl'mt scree of Ol.ty. grey wutherlng. black lIlDtstone: aboye 75. Is gun-blue to
grey ...~ather1ng, blul:, yery slllct'OYS thale and cllert

100 ----

..
----

---~

-404 l..at.e oeYO:lla."l. r~mlan. Up?cr
c.-epida Zone

---~

40'

bro,*"" ...eatllering. dark grey to blacl: ,h,)le; bue of section at top of 11 outcrop
on I'Idge. of orange weathering. grey·black. buitlc? siltstOl'lt within othervlse browTt
"",atherlng. shale scree Late Devonlan, faoennlan, U. !.

tri&r!Wlaris--ereplda ZCne:a

POflTAAIT LAKE (EAIW ~OUP)
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20b 62°/48.)',129°/42.4' .-\24778-72 (-16,311 1051-13 I:lcas: J.G. lleeklllaru'l desc: S.P. Gordey
62°/49.0',129°/40.6' [5,45)
Up and "lon9 east-northei!lSt trending rid9c lIbout 0.75 kill northwest oC llectlon 20a. Section 20 "bovc 171 ta.

20" 62°/48.2';129°/42.0' .-\24778-72 (-11,211 1051-13 me"s: J.G. Beekmann descl S.P. Gordey
62°/48.]';129°/41.8' 1-8,231
Up southwest llide of tow southeast-trending ridge "bout 0.75 km southeast oC scction 20b. Basal 17) r;: or section
20

grey to tdn we;tlherlng. grey to ohc~. ripple cross-Idmlnate<l, very fine gralned.
chureous sandstone. "bove U23 llI. Is dbOUt 151 Interbedded shale to slltst.one;
nlnor fold at 1313 1:1; sllllhr lithology continues "bove limit of r.leuuret'lent but
slr"u arc folded alld .usurenent bec.cr:::es uorell"ble

SECTION 20

._.. _.. _--
1100

----:
--- ...

---------

_421

dark brc..n to dark tdn ..eathering. duI;. broWl'i. siltstone (15,) "nd Shale (851);
dlt 1181-1182 r' Is bed of calurelllto:

brOwn ..cathering. dar!; grey, thin- to medllJll bedded (less than 0.1.0.2 ",) ripple
cNlss-lanfnHed slltstone and very fIne graIned sandstone; rIpple marks locally;
.,lnor bro,,," weathering. dark shale; calcareous

d"rk grey WCdlthering. dark grey to bl"ck slltstone "nd shdlle: .,inor grey. c"lcareous
siltstone to sllty lilllCstone: lower limit of 'in place' scree of the latter Is 875 1"",;
top of unit III first, 41bt'lt pOor. outcrop upwards: bue of the .}(Ines lakf! for.:-ation
,~ plck('d at tt\e top gf t~ nightst cllen bed of th... Hount Christle for., .. tion; UllPf!r
f10unt Chrl!otle shdlp, ,md the lowest !olldlp herp assiglled to the Jones lake dre
very!olllllhr

alternating In units sever.. l meters thick Ire .-.edllll bedded, nodular tledded chert,
and soft brO>o1n we~thcrlng. brown to bldlCk !ot'ldle

dark blue-grey weatherIng, dark grey to black, shale

dark grpen-brO\oTj wC<ltherlng, pale green to dark blue-green, splintery shale

146

_:7.:31~-~~~~~~~= f::!"'!"[I'~"~k'~O~'~"~I'~'"~'~"!"'!t~""~t~"ilt~h;'~"~'~"~d:,:or;'~h'~':t~";,,~tl"'ft~O:f~"~"d~":"~':"':":""lt __j",,,..-,...,"""..",",,,,;;;J7~1 Ordnge grey wedtherlng, pale green, bll:e-grey and grey, chert with minor sh"le
partings: mediuo bedded (0.2 Ill) and c.vell hedded to lelltlcular b~de<l (. 0.2 r.
thld_ bed If.olly have a length as short as 1.0 m); scattered nodules to 0.2-.
diameter of grey, medl ..... crySUllllle bdrite

l~ dark rcd-ochrf! weatherIng, grey. medi..- crystalline. limestone lit) 696 early Pel"lll1an, probably late
413 Wol.tcaqlian

dark brown to tan to pdle green weathering, blue-grey to grey-green shale: scree
below 553 Ill, gOOd Outcrop abOve this becorr.lng scattered outcrop above about 653 '11;
from about 548-593" is scattered (5-10\) round grpy-white weathering, dark grey
very fine crystalline nodules of b.lrite to 0.3 11 in didzneter; above this level the
nodules dImInish rapidly upwJ,l'd in size and proportion to form .bout u: at thf!
top of the unit

(Continued)
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(continued)

white-orange weathering. white. flne- to medil.Q grained. quartz sand~tol'l(!;

scme scree Shows ripple m.trl:,s; by small sile estimate Interval to tlC thIn bedded

dbrk brown-un to blue-grey ~atberlng. o"rk bluc-grey to black, thin be<lO~ stlty
shale to sMly slltstone; froa 358-403 I' (approll,) Is brown to Oilrk brown
weHhedng. dark grey. medlLl:l boedded. ~cry fine grained qu"rtz sandstone or silt-
s tone, and sp11 ntery bI.le\:. to b1uc-grey ~;ha le; at 403 III beg Ins abundant scree co~er

from o~erly\ng unl t; upper part of unl t dbave abOut 410 III IS pale green argllll te
scree like that from 539-595 m; conuct with overlying sJndstone located
<lpprO.(I-llely and picked oIt IllgtleSl limit of stlale scree

grey-white weathering, grey to dark grey. very fine- to me<llulIl gralned.r.ldssive,
cleal'l.QuartzsandstOI'll!; bedding lOcally defll'led by 2 III thick Pilrtln9; 1'10 other
sedimentary structures ~Isiblc; OUtcrop oInd IlJJch blocky fche~er

scree Of blue-black weathering. black, .. hale wHhed o~er by much quartz sand$lone
Hree from o~erly;ng ul'Il1

greY-White weathering. grey to black. ~ery flne_ to l':ll!dllAll graIned. quartz sandstone;
locally with minor proportion of chert gra1ns; base of unit at scree contact with
underlying, brown weathering. recesslve,blad shale

SECTION 20
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SECTION 21

~9fll1e1l8 Zone, Ml~d.le

n"

JJ 1021 w:edella Zone, H!cJle. ,~

)" 1010.5 BoI35pldella 2A:::\!. Hld:!le
Ca:r:lrlan

3S 993 Bolaspidella Zone. MIddle
CaI:lbrlan

l6 <;';1 Bilthvurbcl.ls-Elrnthlr.a zone.
Ml<1dieCaili>rlao

J7 9"" B..1.thyuri~-ElrothinaZOne,
MIddle Qiiltlrian

38 .38 ~ Md/or- GIOMOplet.lrn

J9 91" ~rtella an"/or GlO.'Jsople'Jro

"" "'" A.lbcrtella an.:I/or Glossopleura
~

'" 1215 ~asfldell<l Zone, Hlddk
n"

2S 1761 ~Tldella Zone. Hiddle
-.I'M-

26 12117 ~pldella ZOne, Middle

~

Z7 121!l.'5 BoLaspldeUa Zone, :-1Lddlc
(;a:t)rlan,. 1199 =pldeuaz.one. Middle

lan

29 1197 ~VldeJla be, Hld.:Ue
r""

30 1180 ~~della zone, Middle

)1 11Z7 Bolas!flc1Glla zone, Middl,'
Ca<l>r""

dese: W.H. Frlt'ZK.B. Heather
S.P. GOrdey

1051-8LlXatlon 91ven on ~~ction

Purple grey is the dOllinllnt weathering colour of str..HlI In unit 9 (108 m). Bro\oiTlish
grey dnd purple-grey slltstone (base to 13 m) and brownish grey wl:'athering si I tstone
(13 to 25 1:1) with mud cracks o1re tn the lo",er part of the unit. DolOlllltic(?) slltstone
in thicl: to thin. blocky beds occupylllOst {25 to 90.511l) of the unit. 1hlsslltstone
is roedhn dark purple grey on fresh and wCo1thered surfaces. Recessive weathertng. thin
bedded dolomite ill the top of unit g (90.5 to 108 m) weathers to bands of orange. lIledlUIII
dark grey. ,"lnd purple. 1he uppel'1llOst untt (unit 10. 94 m) In the Sekwi Fonnatlon Is
cOlllPOsed of bright oranlOje weatherIng dolomite In thin to thick beds that provtde a sharp
contrast to the overlying grey weathering strHa of the Rocksllde Formation.

32 1019

5ekwl FOnDlltion (Lower talrlbri.tnl. 674 III

A concentration of quartz sand near the middle of the Se~wl FOrr:'.dtion provides i) ,"ell"ble
criterion 'or the recognltion of unit 7. The lower pa,·t (~ase to 31.5 m) conto1lns light
orange wedtherlng. tllln to thick sandstone beds thdt are InterColldud with beds of rlediu­
brown weatherln9. slltstone. The sandstone Is l':1t'dl~ grey on fresh surface and Is IlIlnl)'
very Hilt! grained. The upper part of the unit (31.5 to 61.5 Ill) is composed of quartdte

~~et~~~~; ~~~~~~lI~~o~~o~~atU~~~ ~In~g;)1c~~t:~~~h:r~~x~:~e'~:s~h~~r~~c~~ic:n~~~~aIns
quartzite and orange weathering dolOlllte, and In the lowt'r part. brownish g,'ey weatht'rlng
Slltstone. Burrows and rwd cracks are present, and fossils belonging to the Bonnh­
~ ZOl1e were 10CH~ (GSt loco 95670) 3. above the base of the unit. --

606 Bonnia~lenellU3 ZOOe, Early
ca:::;rian

Rtlckslide fOrllldt;on. (Middle Caa:brhnl 452.51ll

The bas31 unit (unit 11. 108.5 m) of this fOl"lll<ltlon Is cQIlPOsed of medtlal and I'lCdlUII dllr~
grey weathering limestone that is dark grey and finely crystalline on fresh surfaces.
The lower half weathers to chips with sOIl:e thin dnd medl~ beds of platy. planar lamlnd.tr,~

lllll(!stone. ",hert'd.S in the upper half of the unIt the platy limestone predominates. A
limestone pod (3 III dlall:eter) Is present 67 m above the b"se of the unit. Jnd a scoured
surfdce ott least Z In deep ts located 76.5 m above the base. Fossils from this unit belong
to the Middle CMlbrian Albertella and/or 110s96~~era Zone (GSC loc. 95671·95673),

ill~H~IS~f;E:za(i~am~~::~~·0~5~l~stone5~a~~~r~~a~~i~i~~:sZ~~~h(;S~~r=~ ~~:~
ish grey surface. Although tile phtes are thln <!ndplanar hllllnated. tile parting Is thick
to thin. and fresh surfaces "re dark grey and finely crystalline. Several thick beds
conuining penecontHlPOrilneous breech, are present In the lower half Of the unit and bright
oNnge weathering IllIll!stone Interbeds lire lou.ted In the top 7.5 III of the unit. LIJIIl!stone
In thin plates that weather cr.edlUll brown to orange en po1rting surfaces p.-edOllllnate In unit
13 (81 m). Fresh surhces are d.'lrk grey and finely crystalline. Two beds contolinln9
penecontemporaneou~. breccla were noted. and 2.5. of very fine grained sandstone Is pre­
sent. The uppen:lOsl unit (unit 14. 97 .) of the Rtl<:l:sllde ~oraldtlon is II/Ilnl)' cOlllPO~ed

of fledhn light to nedhm 9rey IlllICSlone in Illedlu. dnd thic!.: beds. Fresh surfaces are
Illedloo greX and flne to coar'Se grained. Cre",,. wellthering dolomite conulnlng abunddnt
fine quartz sand ts preSent 50.5 to 64.5 III o1bove the bo1se. Fosstl 10c/llitles In this unit
(GSC loc. 95686·95688) and in the two units below (unit~ 12. 13; GSC loc. 95678-95685)
belong to the late Middle CdI1lbrlan Bolaspidello1 Zone.

2] 1]07

SectiOn in frOIll Fritz (1979) with lfIodification of fOflt.Jtion nar.-u::s

Itaywire Formation (upper C_rlan to 511urhnl, 101.S~ III

lhe basal unit (unit 15. SS.S m) t .. CMpose-d of medll)lll l1ght brO,,1I1sn grey and light grey
weathering sandHone in thfn, plilty beds. On a fresh surface thc sandslOlll! is light

~~n~~dd~:~~t~r:~~ :~~oy~~~s~~~~ g~l;e~he =rb~~~~to~r~~~cn:::t~~~nfu~7~e~~~d~5.
Ill) was Inspected. 1he b<lsal beds (base to 22.5 [I) conUln~ cre,)lll to light or"nge
weathering dolCIDite In -edl\,E and thick beds. Fresh surfaces are light brownish grey.
.Jnd "bundJnt very fine quartz grains (SCllle up to to<l,rse In slle) "re visible. Higher
beds (Z2.5 to 46 r.l) conUln cream weathering dole-ite tl'lat Is light grey on a fresh
surf"ce "nd finely crysulllne. Dolomite above the 46 III level IS light Md ~dlum IIglll______-+_--, grey Ioo'CHherlng ,lOd fresh. thick bedded • .lnO finely crysull1ne.
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SECTION 21

lEGEl10

-CS3(1)r= (2)
6 I-"------t'--"'..... (3)

~(4)

~(5)

-P'=''--i''''''~(6)

5 (7)
(8)
(9)
(10)
(11)==t--- (12)

~~~(13)
~ (14)

(15)
(16)

=-'=.1!"" "(17)
(18)

~sq:~19)
-------'--(20)

~~1)
~-95671

4

232.5 Fallota3pl3 Zone?, Early Ca:~.!,wia.n

336.5 lfevadella Zone, Early C.1.lllOrlan

(1) Archaeocyathid,
(8) PenecontCflll)Oraneousbreccia
(9) Penecontt'lTlporaneOllS fold
(l0) Thin W<lvy bedded, (11) Thin nodular
bedded. (12) Thin platy bedded

(13) Hedium bedded, (I':A) ThIck bedded,
(146) Thin bedded but tllick partillg

(15) ResIstant OtItcrop, (16) Recessive
outcrop. (11) Covered, lithology inferred
froo float, (l6) Falllt, (19) D1<Imictite,
(20) li thologic uni t described in te~t

(21) fossil locality

(I) Quartzite. (2) lirleHone,
(3) DolOllite

[4) Sl1tstone. (5)Shalc,
(6) limestone nodule

1o",

52°27' 30~ (top) 126°25' 30"
62°28' 30~ [b.lse) 128°24' 30"

62°28' IS" 126°25'00"

62°28' 30" 128°24' IS~

1-3 62023'15" 128023'00~

seg l<lt

?.£lLwi Forll'.atlon (LowN Cambrian), 674 n

The bllSill unn in the Se~wi FOn:lc)tlon (unit 3. 39.5 m) contains medhlll brown to light

~~~?~~e:e:~~e~~~~~i ~~s~~~~ I~;~yt:;~l~rl~~Y1~~s~~n~ Iri}2~~;n t~~ne:~~~~~~y a~~ fresh
nodules. Fresh ltlfeSlone surfaces are medium dar~ grey and finely cryst<'Jl11ne. Fossils
located (GSC loc. 95668) 6.5 III above the base of the unit arequesttonably J:Sstgned to the

~~r(;~:~;~:n3~;~l~~tP~~o~~~;'wa~~l!b~~;tt~~~t~~~~~~r4~~~;)9~~~S~~~Sh~~e
1
:~~~O;:l ;~d

to pink parting surfaces. fresh surfaces lire medlltl dark. grey and finely crystalline.
Sparse layers containing "floating". medil,d grdined qUJrU sand drl! pl'CSenl. Unit 5
(64.5 m) resembles unit 3 in that it contains similar limestone and sl1tstone in
dpprodraately the same ratio. However, penecontemporaneous folds and bl'ecc\a ue abundant
at various horizons in unit 5. Rare, ~e)(otic~ blocks are also present In this un! t. such
as <l large (2 m wide) limestone boulder that is "'Cdium grey on fresh and weJthered surfaces
and contains coarse ~floatjn9~ clasts of quartz S<lnd. Holllliella sp. and llevJ,dOllla faceta
located (GSC lac. 95669) 38 III alxlve the base of unit 5 IieTCingtO the Zone-.----

Light grey to crealll weathering dolOllite in thin (0.6 to 1.2 cm) beds and lenses predomin­
ate in unit 6, In the lewel' 114 Il'I the bedding is distinct, and locally small peneconteJI­
porane<lus folds and pods of breccia are present. In the upper 64.5 III large sC<lle slump­
ing has fused the thin beds to give the dolomite a thick bedded to massive appearance.
Most of the dolomite is medi~ grey on fresh surface "nd finely cryst<llline, but the upper­
r.>:)st 10.5 m is 1igllt grey on fresh sUI'face, finely to CO/lrsely crystalline, "nd contains
fine to CO<lrse ~flo.tting~ Quartz gr<lins.

V4lllllire Fon:ation [lower Ca~rian), 23\' III

The oldest str.ttigraphic unll (unit I) in the section st<lrts "bovl! v.llley <llluvium and
consIsts of siltstonl! (base to 120 m) and silty sandstone (l20 m to 131.5.) th<lt
we<lther mediln grl!enish grl!Y and rust, <lnd are medhn 9reenish grl!y on fresh surfaces.
Rare thin to th1cJ; interbeds of quart lite "re present, and are either the colour of the
<ldjac(!nt strat" or "re light brown on weathered and fresh surfaces. 60th the quartzite
and the sand in the .,ilty sandstone are very fine gr"lned. The second unit (lInit 2)
contains very fine grained qllartzlte in thief:, light orange-brown to rust W'e"thering
beds (base to 37.5 m) and in thick. to thin. ~reenis.h yellow to rust .,.,'Cathering beds (37.5
to 49.S m), frt!sh quartzite surfaces on the former beds Me light brown, "'hereas those
on the latter are greenish grey, The tr<lnsition between unit 2 and unit 3 of the over­
lying Sekwi formation takes phce in an interval that is I or 2 It thick. Thus the boulld~

dry bet..·cen the 'IampirOl FOTtrlation and the Sek.wi Formation, was placed <It the IIorizon where
1imy sit tstooe (abovOl) predOl1inates over very fine grained qUdrt~ i te (below).
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(COntinued)
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53 696 Aloort.ella Zooo, Middle Ca!Klrlan

-".,.,.-.,.-,.-,.<\,
(2) -UI WUllllL III 1I1(~rc.:,
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I') -(C*ll""OW(M pt(C!A,
I'J (9lp\'II(({llII~MI(U.

~p'i~ FOl"l:Wtlon (fl60tllll

Above tht covtred bue of the 1ectlon unit I (l49.5~) Is cOlllPOsed of rust to IT.edh.~,

bro","ish 9rey 11hstone (30 ptr cent) b.nd very fine qralned quartzite (70 per cent) In
thlll (S nn). plan"" laninated plates. FreSh surfaces of the stltstone and of half of
the Quartrite b.re 'Ight greenish grey and those of the rl.'lllainlng quartzite an! light
browniSh grey, Lense1 of qUdrtrhe 0.7 III thick and 2 III long are present 60 III above the
Mse of the section Md tract fossils!) Iml wide are present near the same 1I0rilen.

Unit 2 (36.51"") contatns white wtathedng and unweathered Quartzite in thin to thick bedS
that are fine to coarse grd ined. Inter'.'a Is 17.!) to 22"~, I, dnd 26.5 to 30 m "boye the
base contain htghly burrowed, "try fine grained quartrite Md siltstone th"t are sll"1t1ar
to thdt in unh I.

The highest unit (vn1t fI, 481:1) contains slltstone and sar.dstone as In the 65 to 173 r.'I

Interval of unh 4. but /llso conl,)lns Ir.h.:lkl ..hale in varlous intervals throughoUl the unll
l"rge (2 (.Ill wide). /lbund.Jnt burrows are present 0.5 111 aoov~ the bolse.

Interbedded stltstone ",nd yery fti'll' grained sandstone In approximately equal propartlOflS
comprtSt unH 3 (142 m). In the lower part (0-671'1) the slltstone and sandstone wNthtr
medtum dark g"-1, medilllll clark browntsh grey. ilnd rust and they are ;1'1 pldtes that are
dark grey on fresh surfaces. In the upper part (67 III to 142 m) half of the strHa 1$ Iik.e
th.n below and half ts rust to Itght bro•...,i1h grey. very ftne grilined qUdl'tztte in medhJll
ilnd thin beds that are rnedhsn to dui( grey on unweatnered surfaces. The trace fossil

f~~i~~~u~r~~~ ~~~r:~e:~d2~u~~~~v~r~h~r~:~t~~r~~~~ta~~ ~~~ ~;~acks are present at

Unit 4 (184 m) is composed of st1ty very fine grained sandHone and silndy siltstone tn
thin plateS that weather r.edillll grey, llIediUln reddtsh bro...n and arc ~dlli/!l d4fk grey on
fresh surfaces, In tke interval 65 to 173 III al>ove the MSI.' rust weatherlng undstonl!
(25 percent) ts I1'1 te-rbedded with the strata just descrlbed. lleststllOt. thiclr.bedded
qU<1;rtzlte tn the top 11 11 of the unit weathers Hght gr!Y and ts light brotm on unweather­
eo surfaces. Trace fossils and cross ripples are present In local float 14 III dboye the
base of the unit.

seg lat long

62040'4!)" 128°22'45"

62°41 '30~ (top) 128023'4S~t 62
0
41'30 M (base) 128022'15"

;: 2 62°41'00" (top) 1~021·30·
62°41'00" (base) 128°20'45"

62040'30" (top) 128°19'45"
62°41'15" (base) 128019'00;'

Tile b4ul vnlt (unit I. 52 rn) in thls formation cOfoTprlses 40 per cenl orange to orange
brown weathering siltstone and 60 per cent thtn. wayy bedded dOlootte. H4lf Of the
dolomtte ts creillll ~Uherlng with fresh surfaces that are ltght grey. and the Other ~1f

IS ll1edlU1n grey on both Wl'o1Ithered and unweathered surfaces.

Unit 2 (69.5 m) contains dolOf:\tte (60 per cent) ;1'1 thin, bru4dly WilYY DedS th.:.t arc
light grey on fresh surfaces. except in the top D.S m where the dolollllte is pink to
~rcam wuthcrtng. Between the dolomite exposures are coyered tnterY,)ls (40 per ccnt)
tha.t probably arc underlain by siltstone sirltlar to that in unit I.

Unit 3 (71.S) is composed of dolomite in thick Deds (0 to SO Ill) and In thin to thick. beds
(50 to 77.5 m) that are cream coloured on both weathered and fresh surf':l(:es. The dolo­
mite ts ftnely crystalltne and contains fine to coarse quartz grains that are "floating'
in a oolomttc rnatrh. and are also concentrdted in planar and crossbedded l"lIinae.

(cOntinued)

DolO ~tte that is Ol'ange on weathered ilnd fresh surfaces prll-do:nln<ltes In unit 4 (148 m).
Tne ~olomlte Is in thin. platy beds except for thtn to thick beds 29 to 40 III above the
b<tst and oedllo ilnd thin beds 85.5 to IJO 1:1 above tile base. Interval 16 to 20.S III con­
l"hs lhtc~ beds of ~dh.,':I grained quartzite ltldl is white on weathered 4nd fresh sur­
faCf'sandcOntalnsSll.olhhossp. fine to coarse quartz grains that are "floattng"and
.srI.' tn 014Mr 4nd crossbedded la:ninae are abundant 20.5 to 63 III above the but!. Interval
63 ~o 85.S 11'1 contatns dolomite as mentioned and sUtstone (66 per cent) that ",c.1thcn
pur,)le, aaroon and light brown.

unIt 5 (5611) is composed of dolOl]He and a subordinate allDunt of siltSlone. The lower
JO 11'1 ls Co-ll)(Jse-d of light brownish grey weo1ltherlng dolDr.lite In thin wo1lvy beds with thin
to thick partings. rresh surfaces o1Ire ~,edllr.l light grey o1Ind finely crySl.l1l1ne. The
",,,per 26 11 of unit 5 contbins Ordnge "'"e.llherlng siltHone and dolooite in lhln pl4tes.
rhe top Of tilt!. unit and the top of the 'iekwl Fon-..ation Is phced o1It an abrupt C"olnge
fr(lrl orange wtalherl"9 sllu.tOtle ,)nd dolOOllte to IIedh11l grey weathering lIBl(>stone.

}e~wl ForTr.ation 1403 1
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@i@M~eura ZOne, Middle

~ ZOne, Hldljle Cart;;·!"lan
Plagiw-a-Pol1ella Zone, Midelle
C3r'"brlan

SECTION 22
!i5CI'ta30ls.-ProsaUklna Zor.e ar.1
~ zone, Lata tiiaJrian

Pt.ych.:l3pl,,-Pro3aul<ina Zone M,:!
Sell\( la Zone, Lat..e ~hr"i311

I't.VChupl.s-Prosauklna Zooe and
SilUkla Zone, Lata ca::"lbrian

Pt'lSh:\,'pl.s-prosaul<lna Zone and
saUl<ia zone, LiI~ ~rlan

51 998

52 912.5
5li 966.5

'6 12<)' ~Sildella Zone, "iiddleca,
"' 1190.5 ~:Iildellaz.one, Middle

ca,

OB 1159 ~pldclla ZC~,e, HlddJ.c

"an
" llliO.5 BathYUrl:5CU:I-Elrathlna ZorA!,

Middle Cil:IbrJan

50 10'5 1lat.hyur1.scu.s-Elrathina ZOne.
Klddle Cu.h!"lan

100 1826.5

10) 1508.S

"''' l_aS.5

105 "32

"" \ 1I31.5

" 1381,5 Ced.1ria-CrepIClphalu:I ZOr'le. lata
ea::-.~,rian

"' 1)71 Cc<Iarlao.Cr-epleaphalu:l Zone, Late
C3lii)rtan

"3 1)46 cednrla~~plcephal\,l3 Zone, lat..e
C3F5cl:\,1.

"" 134li ~iid.c11.3 Zooe, Middle,an
"S 13<" Bel.39ildella Zor.c, Mld:Ue

e.ut>r an

99 1835.5

98 1877.5

dC(Jc: W.H. Frllt

FI.,bbltkrttle fOrrMtlon 4~ M

Orange t.o brO'oonlSh grey weathering quartzite In medtum and thick beds predomin<Jtes. in
the b.Slll unit (unit I. 37 m) of this. formation. Fresh surfaces are light grey and the
QUdrtz1te 1$ very fine to fine grained. Int.erbedded with tl'le quartzite is medlu::l
grttnisl'lgrey siltstone (25 per cent) that lsl«!dllltllgrcyon fresl'lsurface. At the
top of the unit is 4 ~ of I Ir,t quartz sandstone in thin. wavy bedS that weather the
Ulf,(! colour as the Quartzite below.

Unit 5 (66 Ill) Is c~osed of medium grey weathering limestone in thin, wavy beds th<It are
medium grey to medium dar~ grey on fresh surfaces and finely crysullillc. Pilrtlng sur­
faces 0 to 24 III above the ~se are mottled bright red <lnd t.hose 42 ta 66 m above the base
aT'(! ~ttled bright or<lnge. l1~stone (siliceous?) in the lHter inter....1 produces iI IOZ 1')16
tlnkl1ngsoundunderfaot.

Overlying unit 5 and <l short distance below" fault at the top of the section is light
grey ~athel"ing .Jnd un"..eathered dolomite In thin wavy beds that are If.edll.Cl and thld:
parting. It W.!lS nOt deteTYllned whether this dolomite Is widespread or whether It
represents local alter4llon reldted to the nearby f.ult.

lkltt 2 (81 Ill) 1$ composed of r:.edium bro\o'l1hh gre,)' weathering. limy siltstone In thict to
thln parting. ph,nllr lamlndted ~ds that are medlu;:l grey to l!ICdhn dark grey on fresh
surface. Orar-se weathering lenses and nodules of slltstone that h. slightly more limy
H<ln tht' surroundlngl!latrlx .re Ccrr.lOO.

1hln bedded. platy II~stone cOIllPrlses MU of unit 3 (I41.S l!l). In interv.l 0 to 61 r.I
Is ll';estone weathedng medltml grey (0 to 29 Ill). ll'edl,,", brO'oonhh grey (29 to 4] 1:1). clnd
light brG",nlsh to yellowish grey (4] to 6111) th,t Is r.lC4h... to d.rt gn~y on fresh <;'1,1"­

f"ces. An Interval (61 III to 19 Ill) conulning bright or,nge weathering limestone {n per
cent) IS present In the nlddle of unit 3. Thh IlmestonQ. together with pcdltXll blue IJrey
wecltherlng IIl!lCstone (33 pe,. cent) and I':lCdluill brownish qrey slltstone (]3 per cent) fonns
a recessive ~tnlct polnt~ In the r:Ilddle of the unit. Inter-v., 1 79
to 141.5 III conUlns medium light grey. bro\o'l1ish grey. and IO:edll,lll brown we.,thering lir.le­
stont In thin to very thin plates. Sublnterv.,l84to 1l2.S III h.Js Sorle (J3 percent)
interbedded light brownish grey weathering slltstone.

An abund<lnce of lim.y shale and sl1tstone In unit 4 (I64.S Ill) Is responsible for the wea~

topogNphlc expression of this unit. The lower 43.5 m c~rlses slltstone and shale that
~ather1ight bro\o'l1 and is r.ll'dhJlll grey on frnll surfaces. The upper 1211:1 contains s11t­
stone (50 per cent) t.hat ~athers light grey and is medium prey on fresh surfaces. and
llr.-.estone (50 per cent) In thin plates. thin wavy beds ••nd nodules. The ltrlestone wea­
thers I::edlu~ llgl'lt grey with orange mottled partlnll surfaces. and fresh surfaces are
mediulll dar~ grey. One bed of peneconteq:loraneous breccia 0.5 III t.hlc~ was noted 0.5 ~m

south of the section and 86.5 m above t.he base of the unit..

Il:oc~sllde FOl"ll,ltlon (432 ml

Thin bedded. platy 11l1:eSlone with r.:edium brownish grey. lil}ht yellow grey, "nd soc:e light
or.nge p~rting surfaces cOlllllrlse the bnal unit (unit I. 139 Ill) of the Rac~s1idl' Fonnatlon.
The llaeSlOl1e h phnu lamln.ted. finely crystalline, <lr.d (resh surfaces dre d~ ..k grey.
Interval 0 to 3.5 1\1 cont.ins JlCdi~ blue grey weatlledng limestone In thin, WclVY beds.
~ rust weatherln9. dark grey siltstone Is present In the upper one· fourth of the unit.
Peneocontemporaneous foldS 0.5 .. high .re exposed 60.5 .. above the bue of the unit. and
sponge splcules in 10cIII float were noted 59 lI\ above the base.

rro:a Il disUnce. unit 2 ('] Ill) Is a lIICd1l.111 brown band between medi..m grey units above
and below. It Is. cO!DPOSed of thin (7.5 m) plates that w<3ther medhn brown to medlu:n
brownish gr-ey and are medh., grey to rneditm\ d,,.k grey on fresh surfacr.s. A distinctive
orange w<!cltherlng bed 0.] III thid is present 19.5 m 'Dove tht b.,se and ~.pnge spicules
were observed 38.5 m above the base.

Very thin to thfn (6 Im to ]6 rrrn). pl<1ty bedS that weather medlUt!l grey. light orange and
)jght. or,1ngl' bro\o'l1 comprise this unit (unit 3. 87 Ill). The lil!l(!stone is planu lalllin<lted.
finely crystalline. and fresh surfaces are dilrk grey. Penecont.Clllporaneous sllJllll) struct­
ures are present ]6 m (folds 0.5 r:I high). 51.5 III (breccla. bed 1.5 m thick). and 65 m
(br-ecc ia bed 0.25 .. th1c~) above the base.

Unit 4 (100.5 m) Is m.linly lhl'.estone In very thin (6 rrn), plalY beds. many of which
COr:rbine lO weather In thick part Ing ~boo~s". The remaining limestone is t.hin bedded
.nd platy. limestone of both types are r.edlulll grey. light grey. and ~edlUr.l grey brown
On wedthered surfaces and oJre mcdhJ'll and dar~ grey on fresh surflees. Minor interbeds
of rust weat.hering siltstone that Is black on fresh surface are presl!nt. In the upper
hill( of the unl l, A thin bed of very fine grained Quartzite is preSent 72 In above the
boJSeoft.heunlt.

AA lIbundance of very fine 9rained quartz sand is present In this uppennost unit (unit ~,
62.5 I!l) of the Rocksllde rO~...ltlon. The lowenJl:)Sl 22 fI Is !':'JCdl .... brownish grey to rust
we,therlng sllty sandstone in very thin pl.tes th.t are medium light grey on frcsh sur­
face. Thls is overlain by 31.5 :- of c:edlUlll grey to I!Il!dlUlll grey brown llr.oestone can­
tilnlng varying amounts of qU<lrlL sand. At the top of the unit Is 9 Cl of greenish grey
....e<ltllerlng. I iill)' si 1tstone with Ih::estone nodules (]] per cent) both of which are
r+!di,,; ~ light 9rey on fresh surfJces.

LOc.ltlon given on section 105[-9 :llc.:aG: IoI.H. Frill:
SecUon is frolll FrIll: (1981) with llIodHlcoltion of fOrnlat{on names only
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HAYWIRE (sdndy carbonate mbr)

dose: «.11. Fdtz

scg In long

62°23'30" 128°15'45"

62°23'30" 128°\5'30"

62°24'00" (top) 1280IS·30·
62°24'30" (bdse) 1280 1S'00"

62°24'30· 128°15'00·

62°24 '30~ 128°15' 15­

62°24'30" 128°\4'30-

62°24 30~ 128°14 '45~

SECTION 23

Bonnla~lencllus Zooe. f).Jrly
eatii6rlan

ss 849.5 Albert.ella Zone, Early C8cbrlan

56 832 Plaglura-PolHclla Zone. Early
Ca.::brlan

13 946.5 C103?OPPleura Zone. Farty
Cambrlan

111 94) A1bertc113 ZOne, £arly C'a:Itlrlsn

15 928.5 Albertelta lone, £Vly Cambrlan

The highest unit (unit 8. 89.5 _) In the Sek... \ FOTlllatlon is cOlllllOsed of tloltwlite olnc1 silt·
stone. light orange wedthedng (0-15.5 a) and l1ght bro"''Tllsh grey wedtherlng (l9.5 to
25.5 Ill) dolOll'lit(, in thin and I'ledlum. broadly wavy beds .Ire concent ..ated In the lowe..
Pdrt of the unIt. Or.mge weathering pldty dolQllitic siltstone occupies the rCll/lindcr or
tne ullH.

rhe basal unit (unit \, 92 ,,) In the Sel(wl Fo~tion Is rot"ly co posed of thin. wavy
bedded lir.estone thilt is thin to thick JM,'ting, ~~tllers l:lIl!dillll grey to medl~ bllle grey.
and is meoil.lll dad'. grey and finely crystdlline on fresh su..f"ces. Beds of this lllllt'stone
hdve b~n locally altered to rnedil.a 9rey ....(''''thering. finely c ..ystalline dolOlllite. At
the base: of the unit is 5 III of light yellow to o..an,:IC brown ""ellthering siltstone with
sparse. orange h'eathering limestone nodules. A sil!lilllr. but less resistolnt sl1tstooe
occupies the intenal 5 to 21 • above the base. Whhin this inte.....al a..e 11meston~

nodules that inc..e<Jse In nlDber and coalesce up section Into thin, "'<l,vy beds of Jlt'dhn
g..ey limestone constituting SO pe.. cent of the strata nea .. the top. "t the top of the
unit is 0.5 m of .('dl~ dark brown weathering sh<lle. PeneconteqJo..aneous lhrestone
b..eccia i~ present 28.5 to 29 III and 83.5 11 a 'le the base of the unl t.

Rocksllde FOl"Cdllon (100.5 m}

:{edilO bro",-nish grey weathering slltstone predoNinates In the one unit (unit 1. 100.5 tl)
of this fo~tion. The siltstone wi!athel's to lrreguh .. shbs and fresh surhces d"e
It:edltmlgrey. "bo'/e the 1311I level, liMestone is p..esent In lenses a....eraging 8 OIl thick
and 30 on long. The limestone Is ClI!dhlll g..ey wedtherlng and f ..esh su.. faces ",re lIIt'di ..
dark grey and finely crystalline. At the 75 In level lir-estone .:lundS that are " 11 high
are p..esent. Two beds of II/lroon ·tieathering siltstone O.S 11 thick lI ..e located 30 III ",nd
50 III above the base of the unit.

MeOilO grey wf<Ilthel"ing dolOlllite in thin. broddly wavy !)cds p..edomlnate in unit 2 (41 l:'l),
F..esh surfaces /Ire rnedl~ dark grey dnd finely c..yst<ll1ine. Oolomitlc qU(u'u sandstone
that is fine to n!dh.. grained is present In the basal 2 III of the unit dnd orange wCdther­
ing siltstone with dark grey fr'esh surfaces is present in the lntenal 27.5 to 32 J1 above
theba.se.

Unit 3 (61 1II) Is cOOlPOsed of dolo.Jit ie siltstone and silty dolomite. The si ltstone is
mediUlTl brownish g.-ey ..·eathel'ing dnd is medi~ g..ey to medilJII da ..k g..ey on fresh SUl'fdC(:.
The dolOlllitc is in 0 ..",nge ~athering thin to thick irregular bedS and in POds that a..e
UP to 0.5 m high. i111 of which hdve fresh surfaCi!S thilt are l:ledllO ddrk grey and are
finely crystalline. A thick bed of fine tocoa,'segrdinedquol ..tllte is p..esent26 to
27. above the bilsc of the unit. In the inter ...al 51 to 61 IrI above the base are thin
beds of both 1If!0ium g..ey dolOlllitic sandstone that Is fine and very fine g"dined Md
ordnl.le ...·eathe,-ingdolOl'llite.

Unit 5 (34 1Il) Is half IIltdiUll light browni~h ordngc "'1!dtherlng dolOlllite In ftdiulII and tlllck
beds thdt are light broh-n dnd flnely crystalline on f"e~h surfdces. and half light grey
weathering and ur.lo'eathered quart:1te that is fine to coarse grained. At tile top of the
unit is 5.50. of fine to coarse grained quartzite in thick bells th"t are white on weather­
eo and fresh surfdccs. Skolithos sp. is p..esent on the~e upper quartzite bedS.

Unit 6 (5411) contains .I llIixture of sl1tstone. dolOllllte. and quartzite. At tile base of
unit (0 to 12 Il) is JledluEl b..o",-n to o..ange ....eatherlng si1tstone that is IIICdlUII da ..k g..ey
on fresh surfotce. This is overlain (l2 to 18 Ill) by ordnge 'Ileathering. thin dnd r.edlum
bedoed dolOJllte \fhich In turn is over1ol.ln (l8 to 25.5 Ill) by orange to ,Illedhlll brown
weatherinC} slltstone contdlning spa ..se trilObites. The upper half of the unit (25.S to
54 Ill) contaiM costly Dedhn light orange brO'oo'n "nd brll.lht o..ange weathering dolOllHe In
thin and llledl~ beds..Slollthos sp. bedriOQ qua .. tlite i~ p..esent In the inte.....al 25.5 to
30 RI above the b",se of t1ieUn~anll 5 III or o..ange to IIledlul!', brown weathering siltstone
is p..esent at the toP.

Stratd of Unit 1 (55 Ill) d..e equally "'s resistdnt as those of unit 4 IInd the two units
foro S/II3.11 pea;ks on the .. idge crest used as the lIll!asul'\ng route fo .. the Sekwl Fomation.
The ba~dl 22.5 III Is cOlll!osed of o..anqe h'1!i1the .. lng dolonite and light brown >;edthering.
fine dnd sedi,. grdined qua ..tzite. Interval 22.5 to 55 • contains lIWI ..oon dnd purple
we.tthedn<) siltstone iind sanoHone in thin to thick beds. The sandstone is il:l6inly con­
centrdted at the top of the unit where it Is fine to coal'se g"/Ilned.

O...erlylng the AvalanChe FOnloltion is an urll:leasured succession of varlto!oured strata that
are here referred to .s the s",ndy Cllrbonate Ifll!ll'.ber of the l1aywlre FOll:l/ltion. l'tt the
bilSe of the succession is colcnite in bright. light orange and brick red weathering
interbeds. The dohllnite Is thin to thick bedded dnd Is planar lallllnated. Some Nroon
layers of sllty dolomite are present. IIlolny of ....hich display mdcracks. lilgher in the
section are beds containing "flodting" quartz sand and lIioor white sandstone interneds
are present. In these ~ed$ qUllrtz grdins .Ire midnly In the fine rdnqe. but sparse COdrse
grains were seen.

i\v~ lol.nche Fortlliltion (324 5 Ill)

Unit I (23.5 Ill) consists of mediUlll grey ...eatherlnq limestone tn thin wavy. thick parting
bedS. fr1!sh surfdces 4re medillll d<lr~ grey Md finely crystalline. E~cePt for the ch<lnge
fr,*,lensllS la thin bedS and the lacl: of shale and sl1tSlone inttrbeds, the l;llle!>lone tn
this unit resClllbles that in the Rocksltde FOnrlJtion below.

Resistdnl. medhn light grey to cream wNthering dolomite in Ul1ck heds COllIPrise the
upper unit (unit 2, 301 In) of this fOrmJt1on. Atvllr10US levels faint outlines of thin
wavy beds suggest that.n least part of t~ unit was originally 11n:estone simil4r to that
il;1 unit 1. Sooe fine to coarse "floating- grains of quartz sand are present I1.S 11 below
the top of the unit. <lnd the uppermost S.S III is cooposed of cream weathering and unwuth·
er'ed dolcnite in thin planar laminated beds.

Location given on section 1051-8 mOllS: W.II. Fritz
Section from Fritz (1981) with 1ll0dific.1tion of formation niJrnC5 only
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Cre,)i';I weilttlering and fresh oolo.lIte in thick, ..esistant bedS distinguishes this unit
(unit 4.7811I) frOll other. do!l'ker' strata in the fonutlon. The dolOlllHe is finely
cryHillline and is mixed with fine to co" ..sc qUUtl Hnd that is "flOdting~ or Is in
s<lndydolOlllitebedsilt various horizons. 12 322.75
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early early Ca:Xlrian
early early cambrlan

(continued)
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SECTION 23
LEGOlD

260

200

100 ~~

VAMPIRE

(continued)

V"apire rOmdtlon PIB 11'1

Only the upper p.Ht of tllis (omatloo W,J'S llle4sured between a fault at the MSC of the sec­
tion and the overlying Sek.... t FOnMtlon. A ve tM hull. tile lo~st unit (unit \, 99,,-)
Is predOO1inanl1y rust wll<lthertng si 1tstone that Is dJr~ grey on fresh surface. Interbedd­
ed with the 'Siltstone Is a subordin,lll! illllOunt (25 per cent) of rust of medlln 11~ht

brownish grey wl!dthering qwrtzlte that is very flne grained. 'I'lle beds arc InCdil"C1 to
thick. and fresh surfaces ,H't! II:ledlUWI grey. Quartzite foming b.lll and pillow structures
Is present 28.5 la "bove the base of the section.

Stltstone like tlldt In unit I and siltstone that Is light 9rffnlsh grey h'edthertng with
lreOlu. greenish grey fresh surfaces cOllIprtse Mst of unit 2 (161 JI). S(lr.le (15 per cent)
quartzite Is present in medlu_ 11ght greenish grey weHherlng lleds that dn! lIlI!dh. grey
on fresh surfdce. The ql.lartzite Is thin ~o thick bedde-d Md very fIne Qrained. 6l.1rrows
Me Prilsent 4, 23.5, 28, and S9.911 dllove the base ,lnd lIicroripples Me e~~sed 4. 23.S,
62.S.and 128.5 III above the base.

Unit 3 (40fl) isc~sedofresistant.thick beddedquartzlte. Thebdsdl 10.511 Is
Ito'hite on both we<lthered dnd fresh surfa.ces. <lnd is fine to very fjne 9l'olined. Qudrtzlte
In the intern! 10.5 to 2111 <lbove the base weathers rust, lIIedltJln greenish 9n!Y and

~~d:~e~:~~e~~ ~~~~tt~r~~~~~ho~:~~eo~n~r~:.~s~u~~:~:~~s ,;~ ~~~~ ~~~~f ~~: ~~~~t~~:e to
is very fine qrollned In the upper t'olO lntervdls. Interbedded in the upper half is silt­
Sl':ln{) (33 per cent) thdt is rust weathering ond olive grey on fresh surface.

At the top of the unn4lDt!d fomratlon is a unit (unit 4. 1811) of lllediutl light brownish
grey weathering sllUtone in thlc!: Pdrting beds that "r·e olive grey on unW(:dthered
surfdces.
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SECTION 24
::·~·'~!~·\~!.'6!\~[~<!#..t:}!;,i.
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pink to red l<iedthel'lng, rose coloured. f1ne lo very fine grained. moderdtely
l"OundelJ and sorted. tilicl: bedded (I m) dolOlllitic Sdn!J~tone dnd sandy
dolostone, sandy dolostone weather~ yellow to buff 0" ordnge and is inter­
bedded with the doIQlllltic'.andstonc; top of section at contact with grey
weathering dolostone

buff to orange wedthering. light gn!Y. fine· to med1l... erySld,IIlne, dolostone;
unit is scree and poorly e.poscd outcrop
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buff to d<1rl:, iJrey weathering. grey to dad: grey. Illedh..- to coarse crystal I inc,
lill{'stone grading to doloHOfle; transition frOll liMe~tone to dolOSLone grddational
fran apIJI"O.iNtely 440 to 460 II:Ieter~; top of lill:ll!stone oolitic to ~andy;

dolostone locally oncolltlc and oolitic; bd~jc dyl:e dt 390 Il{'ter~; unit is
predOllinant Iy ~cl"ee

'00

-
buff to rusty ordrlge weJlherlng. grey to dad: grey. fine· to mediu::l crystllllin~.

thin bedded, locally fosslliferous, l1lll('stone and sllty l1mesto(le: bloturbatiofl
between 316 "od 33011

~

buff to orange 'io-e3thering. d"rk grey. fine crystalline. thin to InCdiUlll bedded.
10Cd1ly lamlndted or fossi1\ferous. pyritic l1'"Cstone, lallllnde 1 - 3 r.rn

~.Ui!atherlng.darl:.grey,lIled'U!l1-tOco"rSegrained.wellroundedand SOrted,
[nick bedded. oo11tic 11 ~tone; fll&;tri. 1$ fine· to II{'dh.. crystalline lill{'Slont:
oolltes dppro.i tely I u:a diameter; unit predOllinantly scree witn IIlnor

~tl!redoutcrop

51 lOS §J:'pldella Zone, Middle
,I""

dark 'lrey weathering. dark grey, fine crystalline. thin- to .ediloft bedded
I 0.2 m}, lollllin3ted.~ilty to sandy I ic:e5ton!!

.,

- .8

59

80

61

r-----;;;;l J'ey we"thering, dark grey. l,)mlnated. calcareous sdndy ~iltstone
~tohrOJtn\oleathcring,darkgrey,flneCrystalline.;nterbedd~.lIled1Ull1-to

thick oedded (0.1-0.3 nJ, 10Cdlly fosslliferous l1mestonr; 0<1S1c dike at 125 1II;
unit Is predOlllndntly scree, locally PHthllycovert'd. Jnd scattered outcrop

r-----
darl: greyiSh tan ·.reattlerlng. dar!: grey. fine crystall ine~ fossi li ferous 1irne-Slone;
partl"lly grass-covered scree with Isolated outcrop; baSIC dike at 51 11

~
buff and tan to grey weathering. light grunish grey to d<Hk grey. rinc~ to
very fine cryst"lline. thin bedded to lalllinated limestone and sill1 lirJCstone
with lIinor laAJinated sllt5tonc; diilbdse dyte <It 27 11; limestone loc<111y
fossllifct'Ous; unit is scree with scattered outcrop

sa 138

59 91.5

60 69

6' JO

Bathyurlscus-Elrat.nlf1.1. zone,
~iddle Ca.%br!an

~~irnscgi:~~e~~~dr:t~~;~~

~~~rnuH~;~rnZoncza:eM~~~t~;~3

early or medial Mldl!le Ca.:lt>dan

SEI(WI (undy carbondte~r)
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IIAYWIRE

300

62°/23.1'1128°/12.7' A24801-Jl (4.-SS) 105 I-a '"('.,~: S.P. Cordey deac: S.P. Cordcy

,,°/23.0',128°/13.4' H,-'8> SECTION 25
Aloog oho" ca" ",odlog r"d...:.-g,__--,--_--,--_--,----,----,----,----,----,-- -,-- --'----=-_=_,

olue-grey weattw!ring, grey, fine- to medlu," grained, laminated, quartz SJndstolle;

-:jll~~f~i-------L:J'I"~allarge scale cross lUllnation, jllm(>ljlately overlying the redl>ed r.':ecber Is yellow~1 379 .,.~\~.,,~ .-:~'..•\ .. ~~;.,~,~ti.'.~~;.'.'. ~~~~~~~~~~. ~~~~~D d~~o~~i~e u~~~c:~~e~o~Y O~r~~d:~~;t~;a~~~;I~~. ~~~Y' finely crystall ine
on nlis interval red nJdstone is less predominant than in interval below (forming 4u "
c~n yellow ""cathering. grey. lledium crystalline. ripple marked. dolostone and
dolomltic siltstone: r/lre quartz sandstone; floating QU4rtz sand Is comnon in the
lllldstone ar'ld slltstone; llII,ldstol'lt and siltstone locally tlurroloied; ~dcracks cor.mon;

337 . ~drop imprints at one locality in red rnudstone; minor grey weathering. grey do10stone

~
~~~~~ IOOnly deep red to n\<lrOOn weathering, maroon mudstone and si1tstone~ minor yellow

weathering. laminated dolOllite Md do101l11tic siltstone~ rare, poorly sorted, red we"ther·''].
red. couse grained Quartz sllndstonll; r.He red weathel"ing. red. llIudshlp congl~rate;

mudcracl:;s COlllllOn; tOptnOH meter of underlying unit Is yellow weathering; basd1 contact
ofredtled~ber,although\nscrea.issharp

'00

100

/ / / I I
I I I I I

/ /

"~//

"'~

""41

I I I I I I
/l

pInkIsh creal:1 weathering. Ioihite. finely crystalline. IlIo'Jssl~e do10stone; locally
well lalllinated at !>ase of unit; at top of unit dolostone contains a few percent medium
to coarse quar tl sand ~ tlase of un; t beg; ns at sllla 11 kn i cl:; In ridge a t ""hi ch ~ery

s1l1l1 Jar dolostone. 011 though IlOt pi n~i sh. CdPl> underlyi ng unl t

-
d.lrk grey "eHherinq. grey.lICdil.lll crySlillliue, l:ledlUlll bedded. poorly lledded to 1IIiIl>\i~e

dolOSlone; oncolltes to 2 cm in diameter are .lbundant; base of unit is d groldatiO(l<ll
contact with respect to weHhering color, the color Changing to da1'lo:; grey to black
upwards~ lOP 5 I;l of unil grades upward to white weathering, white. l:ll'dium crystalline
dolostone

grey weathering, grey to white, fine- to tIIediUlll crystdlline, IIediUlll bedded dolostone;
couse Quartz saM COl!r.lOn. ~ery locally concentrated to fom dolomitic sandstone~

becding defined by 0.2 III thic\:; parting~ Mse of unit begiM in yellow-grey
Wf!athtring, grey, finely crystalline. hmlOdted dolostone

E.we.atherlng, grey. fine- to IIedilAl crystalline. Nsslve dolostone; 5-1~ scattered
coarscQuartz sand, very 10callyconcentrHed tOlllinor, coarse grained. COIOClitlc
QuartzSilndstone

-----.lj/~- 49rey weatherinq, grey to white. flne cryst.lllille. thlc\; Dedded dolostone; bedding
defIned by 0.5 III thick part;ng; scattered few percent floaling coarse QUartl s.lnd; b.I\e

I--JrO_'.=unit defined by change fre. grey to yellow ..eatherlng

------/ grey weathering. grey, flne- to IMdi~ crysU1Hne~y poorly bedded (bedding 1 m·
thick) to lIIassive dolostont!; rare lamination shows on weathered surf.J:ces; ';valllnche
Formation .It base of section Is fa ... lted against orange-yellow weatlleriOlj. pale yellow­
green, ~ery ftne crystalline. hllinated dolostone of the Sekwi Fo tion; cliff o... tcrop
~gins IS 11 above base of section

brown to pink and Nroon loIl'athering. dark grey. fine- to Cledium crynalllne, nOdular, S\ Ity

1i9ht grey to buff or pin~ .. ,'Hherin\l, light grey to white. I:ICdhJll crystalline, ~Uqgy dJ:c­
s~o"c~ ~u9s partially ftlled .. Hh sparry colomit{'; oncolltes locally preserved; l(;~ally

!to1ndy; dtscot'l'omity with slight relj{'f I:"obrl:.s contact with overlying Hndstone

tan to b... ff and grey we.therlng. dark grey. fine crystalline, nod lar l\mestone~ nodules
range fron 3-4 Cl! In dl3n!ter at base of unit .lAd towardS top of nll cOlIlesce an1S dll:linlsh
In size lO fom 2 CIIl thtck bedS; limestone nodules weather slightly grt'yer than silly
IllIll'Slone IIlatrh~ NrOOn ...-eathering calor I:\inor and at base of unll

26SECTION
dcsc: D.R. WoodP.F. Colernan

SillIle section as later /Ileasured by W.H, Frltz in grol)ter

105 t-8

~toM<l;roon and pink weathering. pink or lIart!on to grey. fine cry.$tdlllne. ·~ilty dO!Jstone

~ 9rey we4therlng. dark grey, l:'IedllAl crystalline, oncolltlc dolostone; oncolitcs arc
tC.lrdrop or oval In cross-section \tIHh long axes abo... t 1-1.5 CIII lonq

~andbuffweathertng.9rcy,flne-tOJll!diIdCrystalllnedolostonesltlilutothat in

~~;Y:~:h~n~~eywith lIIinor pink .nd l1laroon ...e.thering. grey. fine- to lll('dild crystalline,
locally vuggy and biot......bHed. dolostone; transition froo ...nderlylng lIllll!Hone is gradual
and une~en over aboul LS Ill; nodul.r texture or underlying lInestone is poorly preserved
as 'gncsts' within the dolostone at the tdse of this un1t; v...gs .lre filled with ankerltlc
( ..rboo,)te

interbedded (beds 0.2-0.5 m thick) IIlolroon to rcd weathering, dolOll\t tic siltstone and yellow
to buff weathering, coarse graIned, poorly sorted. well rounded dolOlllltic Quartz sandstone;
\oICII preserved dessication cracks, fl",,.,e structure, and ripple cross-hmlndtlon~ near top
of unit are Interoods of grey weathering, ligl'lt grey. ~ery fine crynalllne, ~uggy limeston{'
wi th Ili nor well rounded quartz grains and ca Iclle filled ~ugs; top of r.lCa\url'VlCnt is at the
uppertllOst llI.lroon weathedng,dolomitic si ltstone beds and is o~erlain by dolostone and I tr.ll'-

~ewllh.,.inorc ...oss-beddedquartzS<lndstone .. _ .
grey. pink I or buff weathertng. sandy dolostone ~ at base of unll IS medllMll bed of coal·se
grained. dolOl'llitic,quartzsandstonewithtlascchanneled intouncer lying unit

62°/2].8';128°/15.0' 1124801-31 (-29.~31)

62°/2],6'; 128°/15.9' (-41,-35)
Along nonheolst-trending spur Southwesterly to pCOIk.
detail (see ~cctlon 22).

HAYWIRE
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I-- '07 /
'00

140

100

orange weathering, light greenish grey to grey with minor maroon, ~ery ftne crystal1tne,
argillaceous tosiltydolostone<lndlloloc,iticslltstone; at base of untt is one- half
meter of calcIte Cllll'll!nled dolostone breccla; belO'w base of section is simt lar weathedng
argt1l",ceolls to siltydoloHone

SEI.,WI (sandy carbonate mbr)
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-

----, ~i~r~::~:I~~I~~t:~al1:e~~~~~r~~~.f~r,~e::~'o;e~~I ~l:~c;r~~a~~~~~~r Ing
. .. nty l1outone scrte u at ba1e. tOP of 1~ ... tlotl oH co.,t.:ICl wltll overlying

r--------l Qrey "'t.Jtll~r1ng llrW!HOoe 1cree

f--------;~'oo'!!ather1I1g. grey. fill(! crYHaliin~ lolrin"led. 1ilty cIolO1tolle grading
u.lN4rd to d"rk gre.y weatllerl.,g. duI;: grey. vert flll~- to flne crystalline.
l_in/lted dolOSlone ... itll rH::)r blolCI- "t"Jtherlllg. blllct. /lM grey. bedded
chert at 609 mel~rS: ,Inor OutCrop

ruscre:e of llgtll grey, blocky we')lhertng. grey dol01tolle (bllsal IQ 11) ,)nd oran9~•
pilll:.. burgundy. and grey WCatnertng. darl; grey and burgUIIlJy to grey. fine- to
n!diUll crystalline. IIr"gillaceoYs to stlty li~stone; contllct with overlying
unit is a hult lrtndill9 nellrly perpendicular to beddtllg; probably less than
20 III of overlyinC} unit h cut out across fault along line of l:leIlSUrt!lllt!nt

@
bUff:aMgreywe.thering.tlll"bedded.w.vy bedded.1ilty ll~stolle as '"
underlying unit: .t top of unit tile limestone 11 exteMively fractured: Ulllt
predOllinantly covered. wllb outcrop on norlb side of rldge: tOP 5 eter10f
ulIH h mixed scree of SillY 1illll!1tone and tdlus of overlying light grey "'(IIther­
l"gdolos.tone

~ ~~!~"olnd grey ...eatheri"g, grey. fine cryst<llllne. thlll !:edded. W1.vy tedi:Wd.
~r!:"d~i'd. stlty limestone and limestone

orelnge ollld grey weilther1ng lhtestone slmlldr to thH In Ulldf'rlying ulllts: elt
tOP of unit limestone ts 'oIavy bedded

SECTION 27
desc: O.H. liood10S 1-16 lIl~as: P.f'. C01eJ:lcncn.IOll

(),lOl,

pillt. fte<ltberlng. pltlk. fltle cr)'stlll I lflt, sllty li-eUolle 1Cr"et: for baul J

62°/47.8';128°/19.)' 1\24718-61
62°/48.0' I 128°/20,8'
Measured along eOlsl-trending ridge

BROK[1l SKUll (llme1tone brl

i
t 61'

~ f'ooo •
8 .e.

••• f
/ / / /
/ / / /

~
~o / / / /

1/ / / / /
§ 1/ / / / /
~ / / / / /

/ / / / /
/ / / / /

f-<oo / / / /

f--- f->.o ..,
-300 30.

.==,.

207

200 '.8

orallge .lId grey~.thel"ln!lII_SlOll("Sllll1"r' to thal h underl)'tn'; UllttS

100

orllnge and buff to grt:y wealllerlllg. gre.y Md dart grey. fine cry1ulline. Inter·
bedded. thill-lO ~h. bedded. slit)' IhW!uone 411d Hoe·acne. 11nilar to tll.lt
III underlying unit.

!---,.-:,-erbeddM orange weUllednq. grey very rlne crys.t.lIHlle. thin bedded (J ·8 cr .

--":iiiiiii-------Jb=1'~~{~";·""~·i·~...;"~'·~"~·"'~'~O;';"~<y;':''''~'';....~.;.":.::''";f~r;<o;g;,,~';~;.~'';,.;'':"g:.:..:':. l Jgrey. very Hill! cr)'ualllne. Ile(\he bedMd (up to IS CD) li::e1tone

~to brown weather1ng. very flne cry1Ulllne. tllln bedded (3-6 (1). 10C/lII)'
I~ ----.J J;;1;;'ted. oHgllhceou1 1I1:le1tone; l1thology ContlnuM bene"th base of

aeUUrt'lJlenl
~o

RA8Bll1:[IIU

BROK[N SKUll (dolo5tone r)

:;~~~j:~::g:~~~o~;' 1\24178-12S g:::~j~ IOS 1-9 aen: T.'}. Frakes due: S.P. Gordey

Section "'easured t;outh-south"'e8terly along ridge frOQ southwest side of 5"dd1e to just betore p<!..... SaGe ot
aection Is dlff1cult to locllte fin felsenaeer) ... lthJn hOllloqeneou8 t .. n brown weatherfnq sequence. [Hp uced to
Illeasu(e l0\00er port or 5ectfon (estllllated) Wo1G 1So t01olOlrCle 2200. SECTION 28

'00

illCludU ltthology of un4crlytng unit as well as nlch grey we.tl'lerlllg. grey, ftll~

crystalline. thin bedded It:lestone; frMl 40]-4lJ I:l ts • lens-shaped inlrwslOll of grey
wNthertng. nornblende-fehlspar porphyry: tfllckness of porphyry showlI ts the app....ellt
thici:II(Oss as oeuured alon9 ltne of section; tOP 10. Of ullit 15 orange_un ~atherlng.

blue-grey. thlll bedded. sl1ty limestone with red colorlltlon 1I10ng bedding planes:
(onl/lct wl th overlying light grey-tan w€lathedllg. grey. ftne cry1t.111ne. thick bedded
\'lty dolostone of the BrOl:.ell S~ull Fo liOIl 11 shllrp; trolnsHion to white we"therlng
dolostone of the 8ro~en 51(1111 fONr•.nton h €lstlNled at 20ln lloove 1l1:11t of measurer.Jent

bl,!('-grey ,,'eatherlmj ....lth or<lnge Wt!ath€ldll9 lIl1'1@slone llOdules. blue-grey. vcry fIne
cry1t"llille. thin ~ded, well bedded IlnutOnl!

321

300

200

orllnge welltl\erillg. blue-grey. very ftne crystalline. silty, IIOdulM llme-stolle; nodules
of grey weathering, blue-grey. very fine crystalline ll.-estone weUller out preferenttally
te fOrD 'swhs·ch~1e' texture; .1nor sllty IIMutone with 111111ar te.. ture, but grey
weathering wHh gl'eetlish-or."ge weathering nodule1; aoove 246 l:I unit Inclu<le1 grey
wellthering. grey. fine· to 1lIedli,.- cryst.llille IllDestOlle with tllln Irregular parting:
1ft p!ace1 the grey Ii_stone is highly foulllfen)lJ\ (fOS111s !lOstly broken); .bove
230 11 the nodul.,. II.StOfle bt!CC*eS less abunclanl IInd gr/lde1 into grey lOll!attlertng.
grey. vel"')' fine cryst"lline. thill bedded li.\tOM with orange we'ther1ng part1ng,or
la:-lnatl0ll1 to thin beds of orllnse weatt\erltlg 111ty limestone

_107 107 l()ll

100

-62

gre1·gr~n Wl'atnerlng. grey stltstooe with grey lo1elltherlng. grey. fitle crystalline
eloo9"te Ilustone lell1es aM beds (acn:) • f centl_ter1 thici:; recessive weathering
of li_stone fol"flS cIIVltle1 wlthitl the 111t1tone; this lithology grades upward1
1nto oran<je Withering. nodular. very 11lty. 1,1I1nated llllestorle; ioterv.l aho
cootaiM 1cattered float of coar1e gr.ined qu.rt.l 5.lIdstone: top of Interv.l -art.s
approxie,He tOt*lU CKcurrenc:e of quart: undstone

white we.therlng (locally covered wltll d.r\ grey llchell). grey. vel"')' fllle- to fine
qrained qlotartz ulldstOM; loc.l ripple cross·l_inalion .nd Ilerrlllgbolle cross·
stratification; or.nge welltllerll'l9. grey. fllIe cryHallloe dol01tone and Undy dolostone~

grlldational ooll(,)ct with overl)'lllg unit; beneath tile ~bblti:ettle ro,..tlon. in
"pparently gradational oont4ct h quart: riCh \llt1tone wltb 1I1le1tone 1.1I1e1. in
twrll ullderlalll b)' tan atller"ln!!. pluy. sllty lIDe1tOM from which trilobites
were collected (Ilockslide fomation); locating tile bue of the quartz undUone ts
difficult in felseroeer an(l scree exposure

62 -21 late Hlda1e Ca=brlan .Bo1a::selC!ella
ZOne
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SECTION 29

within ZlIchovlan or late Early
Devonian to Elrcl1an or early
M.lddle DcvonIan

::lld-Early Devoolan. Praglan
kIrllHcl Zone

Early Devoni.'lll, f'l-asian M.
orukoncn3is zone ­
laU! Lochl<ovlan and Pragl."lr.,
e.J.rly Early Devol1!an

i$6 1888-
'Il9B

257 1668-
\898

2S8 1767
rr68

259 1767
1768

desc: O.S. NorCordlIlellt9, 6.S. Nor(ord10S 1-9

covered interval, floa.t of cherty shale in upper part. Thickness eHi:Mted

covered interval. Thlckness eStimated

\ ~h:r~y shdle. weathers <lark bluish grey; tJlus lInd poor, frost-heaved outcrop; (01"'1I­

~IOW knoll

~11JCeOUS 11ll'lestOne, microcryHalline, yellowish grey, weathel"S very light
~Jndlightollve.greY'PlatY;VerYth;nlYbedded;fOnninglOWknOI1.

~Y mudstone, br~nish grey, weHhers light grey and pale pinkiSh grey.

62°/32. S' I 128°/5. S' A24179-124 16,-621
620/32.S':1280/1 S' (59,-601
Section /fI.~<)8ured .•10ng rugged cast-trend!"g ridge

-< .56
.59

-{ 20".07

170017('" 1/ / / / /

~~"\/
1985.-+--~:---....'""---------t-----------------------------t-------------..,

1/\
19<XJ1898~s:='=2I$='=~Ieee,

-J><
~35~7" ~/'

I/~:
doloHone, microcrystalline to very fine cryst~l1ine, grey, weathers llght grey
and pale olive-grey; bedding 10-S0 an, Many bedS l/llliMted. sOIIle with IItJdcracks;
sll'..l.ll algal(?) dOOleS Jt 1587. With about 20 per cent interbedded dary grey
dolostone. very flne cryHalllne, weathers dull dark grey and dull oliver-gre)';
bedding 5-50 CllI. SOlle beds laminated, sQlIle bedding phnes red stained when
weathered. Covered intervals at 1698-1702. 1690-1695. 1645-Jli45~ 1:1. Unit forlllS
HratbgraPhlcally highest resistant outcrops on ridge. its top beds dip eastward
atS3.

15:; 1662- A late MIddle or early Late
1685 O:-l:!o\'lclan age 13 probable based

c.... the range or :dmilar elements

15S 131lO- Early Hlddle Onkwiclan. l.'lt..e
13~3 ~nl&-Farly Llanvim
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SECTION 29

li-estone. 10",l1y wltn sllgl1t slllceous content. aph"nitlc. dark grey. we.ttlers

(continued)

156 ~- Early Q-dovlelan, Ear-I)' .4.renlg

'57 881- Early Orc\ovlelan. E.1rly Arenlg
883

158 84- Earl~' Or'do'lielan
850

78 836- Earl)' Orclovlclan, late Tremdo:
84' to Early ,\renig, canadIan

trilobIte u:ne C to G

19 782- ~lIlbl,y EarLy QrdQ... lclan. Aren!g
783

I80 716-
117

PQ;3s!bly furly Ordovlclan, Aren!g

64 655- [<lrly Ordovlc!iln. prob~bly6.' rr~doc

ordnge-pink weathering .rg\ llaceOlls partlng~, platy; bedding J-15 cm. Minor light
grey limestones, bedding 10-30 cm. we<lther f1"ggy. with nodular fabric. trails
on SOl'le beddlnq planes. At 753-754, recessive. very plaly. aro:]illaceous limestones.
weilther yellowish grey. large in.rticulate br.chiopods. rare trilobites, ecltinodenrl
debris

dolostone. locally li.y, very fine- to ftne crystalline.. brownish grey Ind grey.
'oICathers dull olive-grey. dull light grey dnd dull light olive-grey, Sen! beds
lIIOttled (burrowe<:) In these colours; bedding 10-80 cm. llIdny beds la Inated;
irregular wtllte dolOllite stringers dnd layering In SOllC! beds. Interbedded
dolostone. locdlly IhIY. very flne- to fine crysUlline. light grey. liners
pdle yellowish grey Oirid light grey; ~dlng IS-SO c.. sa. beds Ia.lnlled. At
631. f1dt-pebble conglooerue in dull grey bed; ill 501-508J.J. oncollths and
qu.rtz sand In dull grCI beds. Covered Interv.1 .t 526-531 _.

doloHOne.. locally with Slight siliceous content. fine_ .wdl~ cryHalllne.
grey and light brOlolnlSh grey, weathers dull grey. brOlolllsh olive-grey and light
~rey. blocky. resistant; bedding 15-80 al. wnlte dolOlllte COlmOn as sll"l"gers
In uny beds and as pscu rKch In a fN beds between 981 and 1003 •• ~oOttle<l

(burrowed) <kllosto~ at 993 •. layers of sparse lrrt9Uhr cnert nodules H 1003.
1001. 911-912. and 8112 •. Covered Interval at 8511-814 •.

dolostone, Se-le :.tilh slight sllic~ous content, fine- to medlUl:l crysulllne,
pale braomlsh grey and very light grey, weather light grey. very resistant:
lledding 40 (Jl to aasshe. IIOHly aassive, SOlle beds with fine vU99y porosity.
At 1081-1095 Ill. boulder C0fllJ1Cl11l!rue with rounded -enorIIlct bwlders and cobbles
of si.11ar dol=lte, SOIle bedded hyers within the single ..nslve bed. At 1060 -.
I.-inated dolostone. Utle.rs gr.tnular, bt'ddill9 lOO-ZOO c.. Pea;; of cliff U
abOut 1060 •

~
ov~e~ed Interval with outcrop at 693-69~ • of dolostone. with slltuous content.

very fine crystall tne. light pinkish grey. wC!athers light grey. bloc~y; bedding
10-20 01

light !p'ey and light browniSh grey, platy "nd flaggy; bedding 15-200 CIl. Sail!
beds with -aulea "nd nodul.,. fabric with y~llowlsh grey ~.thering tr.cery
of siliceous and dolOllltic I.yers. At 850-851.5.. lostone. fine crystalline,

~
t911t: grey. we.4thers dull Itght olive-grey, bloc!..y; beddtng J{)-SO 01 with wispy

Idyedng of siliceous dolostone. BrachioPOds, trllobttes and echinoder-. fr<l9nents.
Covered Interval .It 814-819 Ill.

lll'lt'stone, .phanitlc to lIlicrocryst.tlltne. dar~ grey. weOithers light grey. pale
yellowish grey. pale gl'eylsh orange. light red. slightly f1aggy .nd platY'nd

rtili
oJlr;IY ~siSlant; bedding 5-50 00, S(lllt beds with nodul.r te~ture separated by

wi'iPy yellowish grey weathering fabric. Unit dips eastward at 42°; pea~ of
cliff <It 827 Cl. Raretrl1obltesal'ldbrachiopods

IIl:W!Hone. scr::e slightly drgillaceOlls.llltcrocrysulllne to very finely crysUlltne,
dark grey. weather light oltve-grey. light grc,y and pale greyish orange with

80

68
/ / J..

/ /

I I I I

I I /

I I I I I

IIIIIIII
~
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1100
1099
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IOOOIOO~
/ / / / /
I I I I I
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i I I I I I _1~6

I I I I I

/ / /
900

-I "I I -I I· 15T

10.
83. -T8

I I I I I- 7'

aolostone. Cc.IOnly with quartz silt content, .Icrocrystalllne. to ve"y fine Cr,st<ll­
line. light b,. rnlsh grey and d.rk grey, weathers yellowish grey. light grey.
dull light olive-grey. p.l:le greyish ordnge. blocl:y, SOlleWhlt recessive; ~ding

10-80 01. Covered inter.... ls It 483-4g1. '1!l-~22. a 385-39111.

r;;::;,stone. with siliceous content. very fine crystalline. light grey. weathers
~ :;~~0Iive-9rey.with Interbedded pale IIreyish orallC)l! and pdle reddish or.nge

weathering dolostone; bedding 10-200 0-. Covered Interval <It 316-385 Ill.

I ~stone. with siliceous content. ver)' ftne crystalline, dark grey. wathers
-.l ~~;~spale yellowish brown, recessive. SOl:le beds weather platy: bedding 6-10 011.
r\ ~~~.developed: oncollths conmon In s~ beds. Interbedded Itght brown ilnd
I ~istt Or.n9« weathertng dolostone

do1ostone. SOllle 1lJ\Y. very fine- to fine cryst"lllne, ISdny beds with significant
\Iliceous content. laminae rich In quartz silt or sand or discrete well rounded
fine to yery coarse quartz und; light brownish grey, light grey and grey •
."eathers light grey. very pale yellowish brown. yellowish gl'eY. very light grey,
p"le greyish orange. l'est\tant: bedding 20-150 cm. Layers with oncolltes
carmen at 296-305. At 281-289. intraformatlonal dolostone conglOllCrate with
about 40 per cent well rOUl'llled cOolrse and yery coarse qu"rtl \and. Contact wt tit
underlying untt, abrupt, concordant

6l 0-;>
~ H'Cd'. """'''anI
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dark grey weathertng. dark grey to black. J:ledll1l1 cryst411inc:. thick bedded dolostone;
at base of unit dolostone is well laminated on weathered surface In grey to white;
ellipsoidal chert nodules to 6 cm maxin,nl diameter dhiniSh in abund<'Jncc upwards
frO/ll 101 at base of unit to OX at 684 Cl; frOCll 687-69.3 ::I are irregularly distributed
bl,~ck Chert lenses (JOt) to several centimeters thickness; at 684 10I Is coarse
cryst41ltne. white doloo'nHe filling vugs (5()1) a few centimeters In I:Iaxlllun dir::ension.
of Irregular shape but wHh preferred elongation along bedding

btlff·oran9~· weHhering. gfey-bro",n, yery illty. plat)' lilllestone~ 31:: grey to tan
we~thert/'l9. grey. pIal)' ];r"stonc; contact with overlying blue·grey weathering.
d4r~ blue-grey to bl<lcl, fine crystalline, cri/'loid.t! limestone or lhe Grizzly Bear
fOn-,ltfon')4brupt

<Ilteorn.ltinq in tnterval\ froo 1-4 11 thlc~ <In! grey. bl~Ck. or white weathering.
grey. bldCk or IoIhite. fine- to IIledtl&l crystalline oo)oHone; Idalnatlon on weathered
\urf,)Cf is In shddes of the weathering color; base of unit is at bue of lowest
while WNlhCri"9 doloHone bed

bl"'~-Qrey to un-grey weatheri ng, blue-grey to black, very fine- to fi ne crysta 11i ne.
thin tcddt'd (10 cm thick beds or less) limestone; rare sl:lall chert nodules in lower
part of unit; at 488 r.I is 11 black chert H tlltn bedS (1-2 Ct:l thick) and elongate
nOdules

(;'J.!ZZlYBE,AR

62°/38.9'1128°/7.5' A24118-50 (-6,-32) 105 I-9 mess: P.P. Coleman dcsc: S.P. Gordcy
62°/39.8',128°/7.2' (-5,-8)
Along north-trendlng ridge. Oip oC :ltrata lunges from 60° tOlolar-da 400 near b"se of Beetlon to 80° towards 2200 SECTION 30__ t.\~~~i:J;:::r:::L,.,,:,~o.:"'~":.""':''"~'~d)'--.:'bo~.'~''~o,--,:,~ --. ~=~_'_~~~~~

230

102:.~~tjllgl'lt blve-grey weathering. grey, very fine- to fine (rySl411lne Iinestollc
1000

l:lI~"d sert.: of lan welHl'lcrlng. grpy.qr"ptolltlc siltstonc. IIlno" black (hert. and
light grey to black ""<Ithering. flne cry\t<'Jlllne. bhck dolOHoM (Z(»:); bue of
utllt defined at !>hal"p contJ,ct of um'erlylng white wt'Hht'ring dolostone /lnd Un
Ift'Hhcdng. grl:)' \Ilt\tonc

371

grey ....eathering. bl<'Jl.k. very ftne- to fine crystalline. tllin bedded IlIllElSlone; I on
thick beds and e10ngdte nodules of black chen are coonon; upper part of unit contains
grey weathering. grey dolostone

..9

200 216-f,-'-,-..t.,-L";

ouff-un weathering. blue-grey to bldCI'.. very flne- to fine Crysull1l'le. thin bedded
11llll!$loM

basal 5 l:1 of unit is yellow wcdtherlng. lamln.ted. blaCk, noduldr. sllty. dolostone to
dolOl'lltlc slltstone with dolostone nodules (2 cm di4t".cter) ill an anaHOlIIOzlng sIlt
lIIol.trilc; basdl dolostone succeeded by tal of buff weatllerlng. plony ltl!lCstone; rest of
unit Is yel low weatllering. grey. fine crystalllne, burrowed. silty dolostonc to
dolocnltlcstltstone

a mixture of bla~;, IoIcathering, b1.l.ck, ~h,ll:l crystalltne dolostonc. white OICathering,
white.JIl!dil.ll'lcrysUllinedolostol1e, andpl<'Jty Itmestone(JOl): interval endS at top
of rib of blue-grey ....)~thcrlng. grey.medium crystalline dolostone

(continued)
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(COntinued)

SECTION 30

'00

/
/ / / .
/ / /
/ / /;

1/ / / /;
/ / / /
/ / / !

4' / / / I
/ / /

equal proportfon~ of dark grey ...utheriflg. grey. fine crystdlllne, 10Ully fetid
dolO$tonl.' and white weathering. 9rey'~h ..hite. fine cryst.'ll1tnt dol0stone; at 195 ra
,~ red col0rHlon on bedding surfaces

orilngc to grey wedtherlng. grey. fine cryHdlllne. locall)" 14mlnHed dolOHo"e~

conldtt placed betweeo upper limit of or/lflge W('uhering. pl.loty l1"ltHOne scree of
tne R4bblUettle fOrr..lllon Md a Sll',)I1, poor outcrop of the overlyhl'J dolostone

RA88ITKETTLE (REfERENCE SECTION fOR HAYWIRE F./BROK[H SKUll F. CCJlTA(1)

nlIT
ran9C wedtherin9. light grey. sllty dolostone; 0.5-1.0'-; lhl<:lo;, bC!dS of or.nge

to b\lff weatherl.,g. light grey to <re.lll-colored. very fine crystalll.,e.
fMS11Herous lI".estotll! at 268 1:1 .nd 216 Ill, dolostone contl.,ues a., estll:lltC'd
75 III abOVE: 111lI1 t of measurement ullt 11 hul t co.,t.et ..,1 th Sapper fortnol;\ 10"

buff to light 9rey Wl!athertng. dolostone slm111lr to that found tn unck!rlyi"g
untt;darkgrey ....eathering fo.'2\0-2'201ll; fosstllferousattopofunlt.

~ weathering. light g~y. ftne cryst.lline. thtck bedded (0.3 - O.S n).
locally la'Tlinated dolO5\one. 15~ of unit is dark grey dolostone stnl lar to
that in underlying units.

HAYW1Rr7.
'04 /

/ / / / /
/ / / / /

2'0
/200

174

62°/50.3' 11280 /8.S· "24778-116 (1,-)0) 105 1-16 rneaSI P.F. Colemoln
62°/50.3'1128°/7.5' (12,-28)
Along over"ll etllBl-trendlng IH.'ljm.. nl of ridge-crest

deSCI 0.1:1. Wood

SECTION 31
'59 26~1.5 Late Hlddle to Late l>.'dovlclan,

late CClradoc-Ashgill
160 2614 late md/flea;. Late Ordovlclan,

taLe Caradoo or As~Ul

81 ·2 to Droovlclan
o

'00

n+.L,/l7r'/'-r-':r-n~.,-'A<.'=\
IV_V1I>'(,'~ vr0'J

/ / /

BROK(" SKUll (Il:-:es(o.,e IT"~r)

-{ '61

'6'

~.,

1I9ht and dark grey weathering •• lterncHely banded, ltght and dar~. grey, ftne­
to IIIl!dllllll crystalline, redlu,'lJ- to thick bedded (0.1 - 0.310) dolo5\one: 1I9ht
grt'.¥" bands appro.-1IMtely 10 l!l thlck. d.rk grey bands about 3 III thiclt.

~t and dark g~y to black we.therlng •• Iter.,ately banded. gre,y and dark
grey. fine- (0 I!ledh.n crystalline. liedlur.l bedded (0.1 - 0.15 ID). locally
14lfli"4ted. fetid dolostone; thin lense of llgllt blue-grey and rusty oratlge
wt.therlng, d4rk gre,r, very Hne crystalline, sparsely fosslllferous ll.-eHone

~\'::~h:~i~;~t~olostOtll!breccta cOlnposed of angular fra~nts '(1-5 cm dtame\er)
of light and dark grey to hlack. fIne- to medtum crystal1tne doloHone, simllar
toth"t in underlying unIt, floattngln"whltecoarsecrystalltnec.lclte

~dolOllllteNtrtx

or.nge .nd buff weathering scret: of alternattng light "nd d"r~ gl"('Y. f1nl!- to
medium crystalline, ~uggy dolostone: vugs are calcite filled: d.rk grey
dolostone has sl t ghtly fetid odor when scratched ~ unit Is underl.in by bu1f
"nd light blue-grey wuthering. ltght grey. 1I111('stone and dolOll'lttic l1':"'!stone

'61 130.5

162 1)0.5

late I1.idd.le or Late OT'd.ov1Cian,
probably Caradoc, poMlbly
A3.'lg1l1
Late Hlddle to late Ordoviclllrl,
lat.e Caradoc-oUhgllL

de8CI R.G. Andersol'l

-

197 1100 late Early to early Hlddle
Sllwoian, lat.e (.laOOovery--early
Wcnlock, 0011001­
alDJrphoplmthOldes Zones

32

MIddle to Late OrdOVlctan,
probably Caradoc

MIddle to Late Ordovlcian

SECTION

169 4B

16, 180 MIddle to Late On:loviclan

166 175 I1.iddle to Late Ord.oviclan

167 lOll probably late Middle or Lat.e
Ordovlclan

16. "3 Ordovlctan t.o early OevClr11an

'98 309 Hiddl.e t.o LaU! OI"dovlciatl
163 306 Late IiIddle to Late Ord.o~lclan,

late Canldoclan-.bhgl11

.1611 280 probably Late On:lovlclan,
po,nlbly Early Sllurlan

.\24778-62 (10,57) 105 I-l6 lDelll51 B. F'hcher
(11,40)

Dip uged In lnell.9IHCIDl!l'lt wae 25 0 toward9 2100 •

9rey weathering, \oil th pink ""cathering on beddtng planes, black, cryptocrystalline,
thin bedded (5-10 cm) 1t1ll('~tone; loc.. lly sllty: upper 30 m dominated by 9rey

grey to dark grey we.therlng, grey. In pl.ces calureou!o, nne Crystalline dolostone~

upper one-hd}f of unit contains 1.5" of rounded to oblong. locally e10n9"te. hlack
weathertng. black chert nGdule~. to 20 CJI 10"9, but avera.ging 10 (SI long

9rey ,,00 huff w('iltlH:rlng. grey, very fine- to fine crystalline dolo~tone. size of
telser:oeer ~u9gestS bed thickness of .bout 5-10 (11; locally. to'ol'drds top of unit i~

light huff-grey we.stherlng. grey. dolomltlc lla:eUone

brown to g~en-br(;..n weHhedng. grey to dark grey. thIn. to thtct bed<le-a, fine
crystalline. calcareous doloHone; round, black we.therlng, d.rl; grey ehcrt nodules
to 6 en dialT"leter. averagtng 2·3 cm tn dtal:'lCter, locally COll:Prl~e up to 50 of the
rocl;: towardS top of unit nodules ~come 9reen to brown-grey ....eatherlng

light grey weiltherlng. black to 9r~y. cryptocrystalline llr'~stonl!; lithology continues
below lllflll of I:leasurement

buff weathering, Un-grey to black, fine crystalline, lantnaad silty 1t~stOnl!;

tOP 5 ,1of unit i~ rouge ....l!4therlng~ the apparent thtnness of thts iJ'lter~al cC~ila~d

to thicknesses regionallv r'oJ¥ tndlCHe stratlgr..phic ()II"is~;on through faultinll
between 402-492 n,or sUb-Grlllly Bur erosion: unit overl.ln by ....hlte
weathering. black. crlnold limestOne (with abundant crtnoid Ut':" fr ..g~nts
with t..,ln alCt,)l u.,ills) of the Grlllly Be"" FOnl'-btlon

-1 169

8'

-1 1815
-166
-.. 167

_lee

62°/47.1' 1128°/28.4'
62°/46.4' ,128°/28.5'
Along l5outh-trending ddge.

-le4
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.---~8'

ii

III~
j

E
.02

~
400

i
~

j
308

/ -/:lOO

-/ I-I
/ /-/./-

-/./ /-/-
/ .. /-/-/ / ..
/ / / / /
/ / / /......L

-200 / / / !
'77

/

~

'2' -/ _/1·

100 ./ I-I T-7.

. -/

[B
BROK(N SI\lILL (llmeslone l.!lr)

159



62°/34.8';128°15.15' A24778-126 (64,3) 1051-9 me",s: T.J. Fr"kes desc: S.P. Cordcy
62°/34.2' /128°/16.0' (55,-12)
Measured alon9 felsen:r:ecr covered, short, 15out.hwest-trcnding ridge. first half of section 1s IJIccs\Hcd
SOuthwesterly. upslope [rorn deep saddle to pe.:ak. The last half Is meaourecl on low rfdqc down southwest facIng

eS4 IiIo_Y_W-,"~[;~2Z;7 ·',,-o.!!:;~~,-T_h_iC_k_"e_'_·_·le._._",_e_d_"_'_'"_9_
d

_'_P_0_'_'_8

0
_'0_"_"_d_'_'_0'_0_d_e_,"_,_"_'"_e_d_b_el_O_W_b_.c_e_O_f_._e_C_tl_O"_· f1i'iOTa1;~S~E~C~T~I~O~N~~3~3l

110 885 E'arl,y MIddle O:-dovlc1an, Late
/ / / Arenlg-early L.Llnvlrn

1/ / / /

/ / / / A
800

700

/ / / / /

/ / /,..L.J
1/ / / /.
1/ / / /'
/ / / /:
/ / / !
/ / / I
/ / /

light grey to white wcHhering. light gtey to white. fillt!· to ~dtu::l crySL~l1lrle

dolo!.tonli!; fine laglnated on weathered surface; bedd1ng defined as D.I m thick
pHtlng locally In outCI'OP; base of unit at ~harp weathering color charlge in
felSemneer fr'Ol/l darl(, grey to 1tght grey; top of -easurement at base of thlc~ bed of
conspicuous dark grey wcatherlng, dark grey to black, ftne- to medium crystalllrlc
dolostone 10'1 th scattered dolomltlzed fossil hash

00

400

/ / /

1/ / / / '

/ / / /'

/ / /

1/ / / /.

/ / / !

/

dark grey ...,eatherlng. dark grey, firle- to nedhsl:I crystalline, vaguely laminated
dolostone; lIl.Ich veining of sparry white do 1OIlli le; locally very poorly preserved
foull hash (gastropodS?); local vuggy porosity of a few Perccnt; at 121-123 m
approximately Is dolostone brt'ccla with suban9ul,\r grey dolostone clasts to 0.1 ..
IndialllCtcr arldJllUchsparrywhitedolO1l1lte filling original void space between
clasts; at 452-455 m is White weathering. white. nedlllll crystalline dolostone; b<lse of
sectlonlsonasm.lll bE!nch,on lhesouthsideorSdddlcatilbrupttrilnsition
from tM-bYff weathering, grey-black. fine crystalline. sllty lilllCstone (BrOkerl
Skull FOr'llliltlon) to do 1ostorle

300

1/ / / /.

/ / / !

/ / /

1/ / / fi

/ / / !

200 1/ / / ;;

/

Late E:arly or Middle Ordovlclan-2 u>
o

/ / /

1/ / F

/ / /

/ / /.

/ / / /!

/ / / '

/ / /.
-b;;j:;:X:;p---~8033-----'-----------------------_I,\8J

BROKEN SKUll (llroeHone ~rl '-----------_---'
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62°/00.0'1128°/10.4' A24778-S9 (-30.113) IOS 1-16 meas: 8.5. Nor(ord dcsc: 8.S. Nortord
62°/41.2'; 128°/8.8' (-9.97)
Melllsured alonq crest of l1orthwc:;r lrendlnq ridge. Exposures arc not 900d and contortions (ndIC.J.lC rnlno( folding SECTION 34__IIIIIII_~':"d:"PO"'""b"y",'""""'rn,,-",,,"h.'n,"'""' ,,"'.,,",",,", ""O,'.h"",:"m,",",".,",m.,"n.","""'~'~P'P,"o •• '"m.a<"'•.--------r-· ·--"""-C.''''C'!-''l- lOBI

."glll.lceous limestone. 1II1crocryst.11lne. dnl:. grey and brownish grey •

..cUhers light gfey. light plnUsh grey. light orallge pint, yellowlsn grey.
"ale greyish orange. platr; very recessIve; bedding 5·40 CM. Rare
1lrllestone , vcry fin<! crystalline. dark gfey, "'~<lthers lIght 9rey. restSUnt:
as lodivldual beds. ]0·80 011 thlc\:. Unl t vc..y poorly exposed on ridge
creH ucept for ltmeHone beds: corals, brachlopods. flsh fragaents In llmestonl!l

~~. ,,~~' ~i ~~~~~<l~~e~: ~~~~,t~~:~v:~9i 1~~~:~~~'f~~;~t~~~~: weathers yellowish grey,

NiO 8&5.0­
86<l.'

261 860­
eM.it

2f>2 160­",26] 760-
16'

late Lochkovian, early Early
[)evoolan

Early Dcvoo14t1, lllld-Locho:ovlan to
nUd-Praglan ($tratigr,lJlh1c I
1J031t1on abovo C-092572, .sugge.st3
~to~ZClne3).

late I..ochkovlan, early Ea!"ly
Devonlan
Early Devonlan, lat(! Lochkovian
(~Zonc)

dolostone, very fine crystalline. dar\; 9rey. weathers dull 9rey. dull olive­
grey. and dull dark 9rey: beddirog 5-70 cm, whi te dolollite strirogers and
veins cQl'l'llX)n "nd pseudobreccia with white ooIOllIt<! Illo1triX: SOllle red-st"ined
bedding plains. spdrse greyish bhc\; nodules and h'regulu silicfflcation:
rue ghost gastropods. Interbedded light grey weatheT'ing dolostone, some
.... ithechinodel"'lldebrls.

dolostone ,nd llc.estone (I~r half of unit), IIlcrocryst"lline to flne Cr1­
stili line, dark grey "nd grey, "'l!ather~ light grey. "nd yellowish grey,
resistant: bedding 5-200 e.G. dolOllllte and calcite stringers. MInor dull
grey "nd dull duk grey >i('<ltherlng dolostone In upper part, loc"lly with
..a ..e chert nodules. Recenive, phty dolostone "bout 25 III from top,
we"thers yellowish grey, pale greyish o.."nge ,)nd pink. S!ltdll folds ccwrnon
within unit to pe<lk of ridge at 451 Dl.

2ti4 720.0- early Lochkovlan. early Early
720.8 De'Joolan

265 720.0_ 4!lc Sllurlan to Early Devonian
720.8

65 111] farly Orc!ov(clan, &:lrly Arenle;

66 :~c:- ~lbly Early Ordovtclan, Arenlg

67 138 Early Ordovlctan. Arenlg

68 7\-72 probably Early Orxlovlc1an, Arenlg
QJt j)O:l.s1bly early Mlojdle
Or-dO'dclan, L.lanvlm

6g 71-72 ~o"'lelan

10 52 Early Ordovlclan, 1Tre::Xldocla.n
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PRE'IOSl (EARN GROUP)
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1000 --

-- 1-1---1-,
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'38'

62°/47.7'1128°/7.8' A24776-59 (2,1l4) 105 I-16 meas: P.F. Coleman dese: D.H.Wood
62°/47.2':128°/5.4' ()5,l03)
Measured along a long c;"st-southeast tJ:cnd{ng ridge. Distribution of outcrop sho..m is approximate.

pr'esu.mbly Middle Devonian,
Eirellan (rauna is bracketed)

353 1440

390 1726 adoceta Zone, early Eifel1an,
early Middle Devonian

352 1506 probably Elfel1an, early Middle
Devonian

350 1659 adoceta Zone, early Eirel1an,
carlv H1ddlc Devo:1ian

SECTION 35

J1l9 1707 H1ddle DevoJlian, Eirel1an, o •
cootatus Zone up

351 1557 probably E1fellan, early Middle
[)evOfllan

3&l 1795.5 Mlddle Dcvonian, probably mid- to
]'lto'!E:[ellan

389 1795.5 probably Eifelian, early Middle
Devonlan

orange weathering, dark grey. fine crystallint.'. laminilted to thick bedded
(0.3 - 0.5 ~I). silty limestone; from 1383 to 1410 m laminae ,He pronounced
and contorted; from \410 to 1445 III laminae are poorly preserved IInd bedding
weJ 1 preserved

~toorangt!weathering,darkgreytoblacl:.,finecrystalline.thin-tothick
bedded (0.02 - 0.3 m) af9illaceous 1iltlestone. thinner Dedded and more
argillaceous from 1445 to 1455 I:l; unit is predominantly scree with scattered

~outcrops

buff to orange weathering. dark grey, fine- to rr:cdium crystalline. silty to
sandy liroestone with minor bioclastic limestone at top of unit; interval is
predominantly scree with scattered poor outcrop

orange and grey weathering. dark grey to black. fine crystall ine limestone
and s 11 ty li,::,stone. banded 1tr:-~stone and s ilty 1il'~stone has a nodular
texture;n,lnoroutcrop

orange and grey weathering, grey to dark grey, fine- to coarse crystalline,
af911laceous to silty limestone and bioclastic limestone

~toorangeweatherjng.darkgreytoblack.fine.tor.)('dil.l::;crystalline,
fossiliferous limestone with "linor argillite; exposed as poor outcrop and

~e

grey and buff weathering, dark grey to black, very fine- to fine crystalline,
medium bedded (0.1 - 0.2 n), sparsely fossiliferous limestone

si lvery grey weathering. dark grey to black. chert and cherty argi 11ite. (OP
of sectiOn above 1848 m overlain by scree and poor outcrop of dark brown
weathering, dark.. brown to black, '-..Iddy argillite

-

-

-380

-3S2

•••
-390

-3S3

-3~1

,,'88
'-38.

14'~~I_I__~I::I__~I::::_C:~I__-'--'1_

-1-1-1-1­
1-1-1-1-1­

-- 1- 1-- 1-- 1-1400

355 1143 Elrcl.1an. early M..Iddle Devonian

I I I I I

;1 I I I I I
~

1300 I I I I I

I I I 1 I

1248

I I I I I

1200 1197 I I I I I
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grey. buff and orange weathering. dllrk. grey to black. fine crystalline, medi,,",,·
to thick bedded (O.2 - 0.5 m). laminated 1j-estone

-
grey and orange weathering. dark grey, fine crystalline. medlum- to thick
bedded (0.2 - 0.6 .. ). poorly laminated lin':estone

-
grey to buff weathering. dark grey. very fine crystalline, lill\('stone

-
orange platy weathering, dark grey. fine crystalline, laminated, silty
limestone

-
orange to buff weathering. dark grey to black. fine crystillline. thin
lalllinated, silly limestone. <'It top of unit is I III thick bed of crinoidill
1imestone

-
orange, platy weathering, dilrk grey to black, fine crystalline, laminated.
silty li",estone, similar to thilt of underlying unit

-

35412811 Middle Devonlan, Elfelian, o.
cost.a1u3-australls Zooc:s -

orange, platy to blocky weathering. dark grey to black, flne crystalline.
laminated, sllty l1mestone; tillus and scree with scattered poor outcrop

I I I

:11008 L-l-~~~d1000 buff to orange weathering, black. fine crystalline. lamtndled limestone

972 I 286 ~~~~ ;;:~h:~~n~i~~1:d~~~~~7~ie~d~i~~Yt~Ob~~~~~g~~~~J~~~s~:~~~~~ ~~~le~~~e; 266 963 Middle Devonian, bracketed a:l

+~*~::r::::=r=d 954 m Elrcllan
942 ----------;;;;: grey and minor buff and pink weathering. dad::. grey. fine crynalline.

'lI"1l'~- to thick bedded (0.\ - 0.5 1:1). limestone; interval pr~ominantly

scree with ",1nor poor outcrop

I 1<:::>1 le
E;>

El

- 267

~9reytobuffweathering,dllrk.grey,fine-tOl!led1urncrystalllne,rr.ediUITI
bedded (0.1 - 0.15 11). 1ilnestone; upper 1imit of crinoid stem fragments with
twin i1ll,ial canals at about 875 m; interval is predo:ninantly coarse scree with

~teredPOoroutcrop.

~~i~~b~~~~db(i:ot~ ~~~kmr~{0~:~~~~i~1;'~~~~~~~~~e~i~~i~d~~:yc:~~~~~~:~;:
dark grey to black. fine- to rr.edium crystillline, thin bedded. silty
bioclastic lil:lestone; abundant crinoid stet'lS fra!1llents with twin axial
canals.

',ontinued)

267874.5 Micdle Devonian, lat.e Elfel1an,
2..:....-costat.u3-a.u!1tral.is Zones
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SECTION 35

279 36~.5 Sllurtan. Ilt"Obil"bly Middle 01' l.at

268 761< early Zlichov\an of late Early
~onll\n

269 163.5 Early [)evonlan, Praglan, kindle1
zen.

ZIO 69~.5 Prng;ian of Early Devonlan to
~'ra~nlan of early Late Devo:11an

27' 687 early Dcvonlan, ?raglan. kindlel
ZOne

m 65' late Lochkovlan to ?ragJan

laLc Early to early Middlo
SIlw-Jan. laLe: l.lanclovery to
~ly Wenlock, celloni­
all:Orphosnatholde:J Zone.:J

lat,e,t Middle Ordovtclan. late
c.rad~

latest Middle Ordoviclan, late

"""d~

112 ~8

1111111

273 SS> late Lochkovlan to PragJan, Early

~~~ I27" 5]2.5 late;,t SI::.1f'lan-Early Devonlan,
late Pridollan-lll1d Lochkovlan

275 ",8 probably !.aLe SHurian. 7Ludlow
276 "" SHurlan. probably M.1ddle or Late

277 "68 lAte Sllurlan. Lodlow

278 "26 protlabb Sllurlan

'00 158

dark grey to tluff weltl'lerillg. fine- lo r:ledhn crystalllne. thick bedded
(0.3· 1.5 n). 10(,1111 slily. fosslllferous ll~stone: silty limestone Is
laminated

buff. d.rk gr\!Y and pink ~.therlng. dark grt-y, black and pinkish grey.
cryPtocrystalline to fine crysUllinc, sllty to arglllaceous lhllestonc~ t09
10 r.. of unit Is poorly fissile. graptolitlc. a"gllhceous 11lll1!stonc.r-

grey and buff weatherlng. ddr~ grey. fine crystalline. thin lanlnated to
medium bedded. loul1y fossilHerous llme5tone~ f05si1tferou~ ltl!leSlone is
~dlum bedded (0.2 - 0.3/11) and cor:lPrlses 51 of intervdl.

light and dil"\; grey weatherlng. light and dad: grey. fine crystalline. Jllediu;""'
(0.I·O.2"fordarl;grey) tothic!( (0.3-0.5'-' for light grey) bedded.
locally Id,,";nated (dad: grey) dolo$lone: 80~ of 11\1101091 1$ light grey
(olor: -:,5\ dark g~y dolostonc shows calc;te veins and breccldtlon;

~tandda"k9reywe,]therlng.finecl'yst<Jl1inedolostoneas!nundel'1ylngun!t;
~tscrl'l'ofbrecclateddolostonema.I't.stopofunlt

1I9h~ ar.1 duk grey weathering. light grey. very fine- ~o fIne cl'ystaIHne. lalllinated
dl) 10StOr:c and da rk 9rey. f Ine crys t ",1 lIne do Ios t one:: ell Ic I t e v(: Ins ~ I n fa uI t (01'1 t.a c t
...Itll or.sn9~ weathering. platy. I"@cesslve 1I11lestone Of tile Sapper fOflllo)tlon

buff ~nd dark grey watherlng. dark grey. fine crystalline. loully fossilHerous
limestone; predoolnantly scree with poor outcrop frOPt SJ2-S4lm

dark gre,v weatherlng. dark grey to bldclr., fine cryst"l1 lnt. blocl aSllc ll~,e­

stone; ~parse1y fossil I ferOIlS, poorly laminated

-

interbedded. pink weathering, dark grey, ftne- lo ~~dj~'1 crystalline.
lallllnllled stlly l1aestone and black to dad: grey ...-eathedng. black ftne-
to mediu:n crystalline. locally silly llroestone; dacryoccnal"ids are .lbundant.

t--- tnterbeddtd. dilr~ grey weathering. blad. ftne cryHalltne. thick bedded (continued)

~~i~ ~~d~dml O. ~r~)~l ~f: t~ 1r~~~;~~~~n:n1 a~~~a~~ ~~~~Y~~6~~;~~~~' w1~~kn~:~'
pink weathering, grey, dense (possibly barltlc), calcareOUS s11tstone to very

_flncgralnedsandHone

oraf'lge to buff weHnerlf'lg. or"ngc to grey, thin. to I:ledlum bedded cheft; locally
~IYl"nlnated

light 9~y .nd reddish. platy ....cdthering dark grey. fine- to medl~ (rySUlllne.
),,,,Inated, sllty dolostone ... itll intcfbeds of bl.l:ck cheft.

I--
1i9ht and dark grey weathering (JOl <f.)rk grey). light "nd dark grey dolostone
u In underlying unit.

I--

"'00 798
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POIlTRAITLAI(E

BROKEN SKULL (dolostonell:br)

orange '1eatherin9. grey. fine crystalline. 5ilty limestone and. abundant float ofr-------. ~~:r fteathering. grey. fine crYHJ.llill, eo b;Qcl/l~tic limo,stone with sltld\l crinoid and
I ~} fragments (no crinold 5te.. fragments with twin dxial colnals)

~ ~~~~~edther;n9. black, f~ne cryst~11Ine. lil%lC!stone: tan weathering on rid!};: but
I ~kilndearthYl>edther1ngonadJaCentval1eyheadwall

buff~or.lnge aoo l1linor llIlIuve weathering. tan to black.. silly to argillaceous.
lalllinated lilnC'ilone: laminations show on wedthert'd surfaces only. in black or grey;
interval includes minor bloclo:y, (jrey-green weatherinq, black,fine crystalline limestone:
lop of interval is resistdnt 5 11 thick rib with bed thickness. of 0.1-0.2 ... of
blue-grey weathering. blacl:, fine crystalline limestone

<jrey to blue-grey weathe'-ln<). blac~. fine- to mediulll crystillline limestone; bed
thickness less than 0,1 11: minor blue-9rey weathering. grey to black.. fine- to
medhn crystalline dolostone and Cdlcareous dolostone (386-396 m; 423-435 III

I r;;;; to t<ln wedtherinq. thinly interbedd~ siltstone and chert; chert for'lll!> thi.,
~~~d; to elon9ate nodules; l1udcracks i., siltstone are COlIlOOn

~
h<lr:p contact in small saddle between White (interval below) Md tan wedthering.

tan t'l grey, mediulll crystillline, corolll ine dolostone

resistaflt. grey to white weathering. qrcy. medium-to coarse crystalline dolostone

9rey, black, or white weathering. grey. mss.ivc, predominantly lled11Jl1\ crystalhne
dolostone; bilsal 2411 of interval is white weathel'ing; top of interval very rUbbly
and recessive weathering. i1nd cut by nUlllCrous quartz-calcite veins

ljrey to black weath4:!ring, !Ire)'. f1ne crystalline dolostone: lied thickness less
than 0.1 11

blue-grey weathering. black., very f1ne crystal I ine limestone; rouge coloration on
bedding surfaces is COllRlOn; bed thickness less than 0,1 m

~ow W1!dthering. blue-grey. very fine crystillline, very shdley limestone; base of
section dt cont.1ct wi tn underlying yellow weathering. blocky dolostone, about one
dnd one-h<llf meters above dist inctlve black ",eatherlng, blilc~ dolostone

281 580.5 l.a.te Sllurian to Early nevo!'lian,
Pl'idoli t.o ?raglan

2B2 '56 late Early to early Middle
Sllur1an, L.'lte Lla.'1dOvery~a.rly

\OenlOCl<, ?AIoorphosnathoide.5 Zone

199 '5' Early or MIddle Sllurtan,
Llandovery or OIenlock

200 364.5 Early Ordoviclar. to Middle
Sllurlan ","01 to Wenlock

173 35-' Sllurlan



62°/33.2';128°/1],2 "24778-l26 (94.-401 1051-9 I:ea~: T.J. f'rlllr.es de,cl S.P. Gocdey
62°/32.8' ;128°/1).9 (8).-53,
Seclion =o8lly SCtee "nd po:"libly faulled. Lo...cc parl (I.e. before outcrop) Vill3 llIeasuted ullng e£llaated dip of
450 towards 2200 SECTION 37

3S6 11$ Middle Dev001an, prooob y
Elfellan

-- _ .. _.-
'64

bhclo: ~atherlng. bltel:. fll~ cryst4111ne Illlutone; gradational cont4Cl ..Uh
u'lOt'rlying unil; poorly preserved brachlopods aIM! dacryoconarids

tan weathering. grey. fine crystalline. 14II1Nted. sllty IIJJestone; poorly preserved
dacryoconarids; gradational contact with underlying unit

ct.!Ir'" orange weatllering. tan·grey. well la"luted. flrw crystalline. sllty l!laeslOfle

lan-brown weattterln~. grey to brown. slltstone

337 135 &vly Devor:lan, talejan,
:JCrollrn.o ZOoe

2 3 7!!. ~ly Dc:\IO:1lan. Praglan. kindle.!
:;';1"£

300 /

--------.~--- ---_..

------_.,--_._--

at 282 11 is a subtle change to I!IOre orange weathering, laminated siltstooe and"
gradual grading upward to d.rl: orange weathering. grey, fine crystalline. lalllnated.
silty lilll!'stone: includes Illinor grey weatnerlng. grey. fine crystalline Illlll'stoncj
nigh In the unit rouge to pink weatltel'lng cast Is cor:mon; relations along strlt. to
tile northwest sug!lest III"t fault(sl causing stratlgrdphlc repetition llI4y occur
betloleen 350·56'; •

tan·cr.nge '.Ieathering. III nor blue·grey weatllerlng. ta.. to brooon. locally bltel
sillstone: poorly preserved IlOnograpt1d graptollt.es 1~,al1y

200 :---=-,:~.:::-':":1

100 blacl:. gr~y and white weathering. black to grey. ftne crystalline dolostone. 10C,)lly
well l/lIIllnated; dark colored votrtetles tend to be IIoIssive and carbonate veined;
felsel1llleer occurs as thlcl: intervals of alternating weathering color fa vel;
base of sectton at subtle change frrn overal1 light grey ....eatherll19 beneath to dark
grey ....eathertng above fa cflange -:lrC! llast Iy Sllen froo a distance); at lop of Interval
;s flcat bearing cMtn and CliP corals like thOSe seen elsewher~ tn:lCdlately beneath
lhe Sapper Fomaticn

O------B~~-~-------.l..---~
H,J,YWIIl[

165



SECTIOI\J 38

cld- to Lat..e Orodo'llc!oltl

Early H.1ddle Ordovlc1an, tau!
Llarivlm-Llandel10

Lat..e Middle La Lat..e Ordo'ltC an
111ld- La late Ordovlcloltl

85 ~50 I1.1ddle to ~te Ordoviclan

176 563
811 516

m 611'b
11561ili

dellc: D.H. woodJ.G. BeclulIllnn1051-16

grey to orarl<Jc alld 1lI1nor pink, block.y ....eathering sc~e of dark grey to bldct,
fille crystalline, limestone and sllty l1r.C$lone; wo", burrows COll'IIlOn: nodular
(hert (Sl of lltt:ology) nur top contact; bt'ddlng th!cklleH esti-.ated fl"(,.'
scree is 0.3111

grey tobuff ....cathcrln9. dnkgrey. ftnecrystal1ine.r.1Cdllft- toth!ck
tledded (0.2 - 0.3 [;1) sllty lillleSlonc; e.posure is ill part /'lOss-covered scree

g.-ey to buff weathering. dark grey when fresh. fine c.-ystal1ine, pre­
dOlllill3ntly thIn bedded (2 cm) but wIth beds ranging f.-OI!l 1 cm • 30 CIlI,
sil ty 1imestone

grey, rusty grey. ~nd pastel yellow and pink weathering. black. crYPtccryst",lllne
to very fine crystalline with minor medium crystalline. thin ocdded. portel~neous

lir"cstone; predomln",ntly Stree.

~ ano pastel pink weathering scree of black, cryptocrYHalllf\C, thin
bedded, porcelaneous 11.:estone; bedding planes have well preser~ed

~l:~;l':~e~~:~b~:::~:floc trysullil\e, thick bedded limeHone
~tngthlnbeddedtow~rdtoporun\t

llght grey weathering. black, fine- to ve.-y flne c.-yHalllne, medlUII- to
thic~ bedded (O.l - 0.7 rII). porcelaneous I hnestone. alllO" thin bedded (2 tlll)
light grey weathering. b14ck llt:'l1!Slone wtth blaCk che.-t nodules

-

-

-

dark. grey weathering. blatk. fine- to ,-,e,.y fine t"ystalllne. '-'lIg9Y dolostone;
sparsly crinoid<'ll ne",r top of unit; 'lugs filled with u1elte; top of section
at contact between blatk vuggy dolostollC and o'-'e,.]ying lolll weathertng dolostone

~t grey, blocky ...eatherlng scree of ltght grey. ~dht.ll crystalline.
J"\lssive. vu99Y dolostone; 'lugs fllled with calcite

1\ ~~g~t to dark grey weathering, dark g,.ey. fine crystalline, thick beddedI ~ Ill), sl1ty ltmutone; cont"tns ull to 1~ nodular black chere

17'

• 0

62°/57.6' 1126°/22.2' 1124516-47 (-46.18)
62°/57.2'1126°/22.2' (-48.5!
Section measured southerly, directly up a steep north-facing slope
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r;;;;;.ge to dark grey weathedng. dark grey when fresh. fine crystalline.
----.1 ~~;~:bedded. in P<1rt thin lamintted. IllIICstone and sltghtly dolo,''Jlitlc

ljmoestOrlC

~~bedded buff and dark g,.ey weather-ing. light g.-e)' (buff) and black (dark====< ~~:~~, thtn bedded (1 - 6 c-). stlt)' li~stone (buff) and dolouone (dark

~)
dark grey and yellcw and pink pastel ....Ntherlng. dark grey to black. Ingul ...
scree of llOr<:el~neous llreHOlle

~~nd grey. platy ~'Catherln9, da,.k grey. very fine crysUlllnt'. thin
be4ded (1-2 "'), becOllllng at lOP of unit. thick ~de<l but thin lalllln<lted

~lioestone

un to grey. phty weathedng scree of ddrk grey, very fine crystalline.
sill)' I imestone with .. Inor pastel yello.... alld pink weathering, bl"ck. crypto­
crystalline, thin bedded. porcelaneous limestone; base or section at
contact with ll'Iolsshe light grey dolostone.

87 116

88 116

Ordovlcloltl, probably lat..e:st.
Arenlg, ZOOe J (I. vlctcrS;1:J
gralltolSU! "lone)

Early OrdOl/lcian l.o early Klddle
OrdovteSan. l'reGu!oc to Llanvlm
Ordovlclan. v~ry probably late
.ventg, (I. vtet.orlae graptoHte
""'e)

l' 1.5 OrdovIclan, 7E:arlv

BROK£14 SKULL (dolostone rbr)

166



orange wc.nhedng. oral'lge to greel'l\sh grey. amygdaloldolll bdsdlt and dnkerltlc
volcanic tuff. a""ygdules (2·4 m dioll~ler. 10-15S) dolomite filled; top of
sectlon at sharp conuct betwul'lrusty"'eatherlngvolc"nlc rQcksand light

ltght g~y to orange 'o«!illhertng. light grey to buff. fine- to rredl ...
c'"yHall tfl/!. dolostone with ('llnor light grey weathering. light grey. fine
crystalline llmestone ill tOP of unit

dark ruHY grey "'tltherlng. dark to llIJht greeniSh grey. cleaved to m,1Ssl'le.
'llI,)'gdalot,"1 (a.."I)'gdules 3 '""1 dl,:ll•.eter. 10-I5S) basalt·. cleoll'led '<K:ks llghter
qreen and more chlorltlc

buff to or.nge weathering. light g~. flne-lo rnrdhlCl crysulline. s,)ndy
dolostone; unit mainly scree with sone scattered poorly exposed outcrops

dart grey ,,-eatherlng. dark 9~enl1h grey. fine grained. chlodte phyllltc.
caldte In vdns; IlOU llkely "n aHered Illusive tuff; IIlOsUy scree wllh so.U'
sulteredoutcrops

lreenlsh grey weathering. d4rk gretnlsh grey. fine grained. ;).Ill)'gd,)loidcll
all\)'gdules Z • 6 a.:n diameter. 10-1~Sl Nsalt end volunk tuff; .lteration to

chlorltf" extetlSiv~; "l'IlYdollold.l from 83 - 90 m; mlnly tuft from 90 - 127 Ill;
.ost1y covered Interl/dl ..,tth scattered well e~POsed outcrops; tuff has
angular volcanic fragmentS uP to 2 (.J:l across

rusty greenish grey ~ath~ring. d4rl( greenish grey. flne grained. r.lefl'lcd,
chloritlc. am.ygdalotdal basalt; ,);nygdules (3 on dh~ter) c,)lclte fillea
bu f l(l orange we4therlng. ltght grey to buff. flne- to r'.'diun cr)l"!all,ne,
1ilr.Cstone and dolostone. lllOStly Scree with poorly ~xposed outc.rops

rusty d"rt greenlsh'grey "Itoltherlng. d<1rk greenish grey, cleavell. chloritic
'lI\Ygd,)lol<fal b4S"lt;dlll)'gd"les (I 6-·.1dlar.leter.20t.),)nll'letns filled
with anke-rllle carbonate Md quartz; base of section underlain by light

39SECTION
desc: D.H. wood

phyllite; possibly cleaved

DIstribution of outcrop shown Is approximate.

mcas: P.P. Cole!l\an

rustt brQ>o'n weblherlng. dark grey. C<Jlcarf'flUS
and chlortt!zed tllff

greyweHherlng. o'lerlylng dolostone

620/18.J·;1280/10.7· AIU39-64 f8.S6) 10S1-8
620/18.1';12.80/11.0' (4.63)
Measured up northeast-f.lcin9 cH!!& alon9slde prominent gulley.
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GRIZZlYB(AR 62 0/26.8·1128 0/2J.9' .\24801-J3 f22.64) 105 1-8 med5: P.F. Co1elftan desc: S.P. Gordey
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72 ]12

lllOnotonou$ success ton of grey to whIte. locally bl4Ck or yellow weathering. g~y to
dark grey. ftfle- to IIlI!dlUlll crystalline dolostonc; outcrop is massive to thick bedded;
carbonate veins locally ,)bundant; from 468-471 tn is blue-9rey weathering. black.
fine crystalltne limestone. top of section Is at fault contact with blue-grey weathering.
dark grey. crlnotdal 1imestone of the Grizzly Bear FOr"lllill1on: poorly preser'led
Sapper Fortll<"ltiOn $11tstone (ounda.djacent to IlneofsectionlndicollesprObilbl)l less
than SO III of Sro~en Skull fOT'Tllatlon is cut out by fault H top of section aloflg line
ofrned.surer:lent

rg;:;; to yellow-white weath~rjn9. grey to white.lrlediul:! cryst.lline dolostonC!; blocky
----l ~~~~=rwneer.nd scattered poor oulcrop; fl"()lll 109-111111 Is sandy; from 143-147 III ts

or,)nge weathering dolomlt1c sandstone; unit Is upped by a 0.1 III thick bed of
blue·qr('y Wl!dthering. blue grey. "fine crysUlline. sandy llJJestone

-12/ / / /­
/ / / / /
/ / / /,-l--J
/ / / /'
/ / / /
/ / / I
/ / /
/ / /
/ /
/ / /.

/

/ / / / /
/ / / / /
/ / / / /
/ / / / /
/ / / / /
/ / / / /
/ /
/ / / /

/ / / / '---r­
/ / / / /
/ / / / /
/ / / / /
/ / / / /
/ / / / /

141~5i;:t:ze::,5'5
/ / / / :

basal one· third of unit Is red to or.nge weathering. li'Jht grey. sandy llolostone lO

100~-i'~/"~'~'~~~§~~ --.J~~ coarse grained QUflrll sandstone; pl.nollr lbllllnated. with Cllnor larqe sule cross-hllllll,)tion; IIl.fddh.. part of unit \s blue-grey ..,eathC!ring. grey. fine crystalline
86 limestone (50%) Interbedded (beds 2 III thick.) with or,)nge to pink weathering. light

calored. medium crystalllnesandy dolostone (501); top one-Quarter of intervolIl is
predoainantly or,)nge to grey weathering. fine- to rraediulII cr)l'iUlllne. grey 11l1ll!Slone;
top of Interval Nrks the upper lir.lit of or"nge weathering strata

J@
rea~C\ to light )le11o·... "eathering. light grey. ~dlum crySl<llllne. very sllty to

sandy doloslone; locally cross-hmlnated; less s,)nd)l towards top of unit; b.se of
section defined In blocky Ulus at b<Jse of Influx of sand; Avalanche FOn:lation
beneath is slmil4r. but non·undy. cream-yellow ..eatlM!rlng. grey.medi .... crystalline
d010stOne
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SECTION 4.1

Llandovery

Si lurian, llandovery to ....enlocl<.
probably late Llandoveryor
Wenlock
5ilurian, probably later

33

1771

21.525-

dc:;c: S.P. Gocdcyr:'.eilS: K.B. He«ther

orange-mauve weathering black, brown, or tan siltstone; variably calcareous; at tJ;lse of
unit scree Is granular. but becQllles platy upwards

light gl"ey to blue-grey weathering OldCk I ;,ncstonc; locally burrowed; variably argill<lCeous

orange to locally brtck.-red weathering,'..-ell-lallinated. tan platy siltstone: contillns very
~lypreServedmonOgraDtids

-

milled scree of blue-grey weathering p14ty bhc~. siltstone, shdle end chert; in lo....er two­
third~ of i nt{'r'o'al chert i ~ lIinor, In upper one-third it is pr{'(lominant; top of
section is at upper limit of chert scree a9ainst blue-grey shale of o'o'el'lyin9 Pre'o'ost
Formation

,-------
blue-grey weatherin':!. faintly laminJted black siliceous :>iltstone; contact with underlying
unit is stlarp in scree

blue'9rey weattlering, ttlin-be<;lded. well-bedded black Chert with sh<lly putin9s

~2e.
-..JZ85

62°/31.9' 1128°/36.5' 1124778-128 (-17,-87) 105 1-9
62°/31.7';128°/36.5' (-18,-92)
Along north tcending cidg("

HAy.... IRE

(REfERENCE 5ECllOtl fOR 8ASAL CONTACT Of PR(VOST f.)

(REfEREIlCE SECTION fOR HAYWIRE f .jSAPPER fOlWAT1011 CONTACT)

177 grey weathertn9. grey to black. finely crystalline dolostone; 10c<ll1y faintly lalllinated.
r4,-----t::-cX::z~_c"X.r-~"-'-'---------"--\\otherwise masslve; rare black weatherin9. black. ctlert as scree; base of section at sharpI contact with underlyin9 white weatn.ertng, massive, white dolostone

200

L....- 17'

~
~

~

~
~

100

~

"

~
.~

'2

"~

SAPPER (limestone lllor)

early MIddle O:-l:lovlclan,
llanvlm, ParaglO33OSrapt.u~

etherldgcJ Zone

89 480-894.

grey weathering, grey to black,lIICdiu;lcrystalline dolostone; blockyscree; irregular

/ / / I' ~~~~~~e~~a~~c~~l~~~~~r~on~~~~~;a~~n~:~~e~ii~ ~,;~;,~~~1:~~r~0~:~:t:~P~~llimateIY;
~~ _--+-:'~~.,-.~~I,-..--,~±::-.. -:~~. -l- '_'"_U_'_'_"_'"_"_"_"_'_"'_',-''''_'_"_'"_'_"_'"_'_"_'_"_'_"_nM-,-U_'"_'-,-"_"_'_'"_'_',-"_'-:--,--:-__--+ -,

tan to dark. grey weathering, d~rk grey. dolO11itic. ploHy si ltstone; minor lefllinations
to thin beds of bldCt chert; contact with underlying unit h ab'·upt; uppennost part

1---\ ?~,~nit by increase of ~olomtte over siltstone becomes blocky and similar to overlyingI ~,withwtliChltislnaPparentgradationalcontact

I~\\/<p;:kk~
1 1 I...l--.J

I1 1 1 I~

1 11;:
1 1 1 I:
1 1 1
1 I'
1 i

IOOst of unit is 9"ey to blue-grey weathering, black, very fine- to fine crySUlline

yellow-browTl weathering. grey. fine- to nediUl;\ crysta.\line, thin- to •.cdium bedded
~sto.,e

grey-white ~<lthering, light grey to White. fine- to medillll crystalline, thin- to
~kbeddeddolostone

~
reY-"dhiteWeathertn9dOlostonebreccia;largeangUlal.blOCksto211l1nlll4~i_

dilllCnsion of gn.'y, fine crystalline dolostone, in white,lIIedium- to coarse crystalline
dolostone III.1trfll; long dimenstons ill divene angles to regional bedding; SOlllC block.s
t'ldtri ~ supported

1
1 I'

grey, whi te and tan ...eatherlng, grey to blacl:., fine- to medium crystal 1in£::, locally
calcareous, locally laminated dolostone; lamination locally burrOW-"lJttled dnd s~
bedding surfaces covered with trails; base of ~ection defined at fairly abrupt
lowennost appearance of blocl:y. greY-White weathering dolostone against underlying
white to bll.le-9rey ,)nd Orllnlje wc<ltherin9 li:r.estone of the Rabbitkettle fonution

'00

1 1 1 '
I11 1
1 1 1 1
I11 !
1 1 1 )

RASSITKO-',E
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62 0 j3).l';12S0/43.3' 1>.24778-128 (-9,-52) 105 I-9 :r.ells: K.B. Heather desc: S.P. Gordey
PIl[\'OST (EARN GROUP) 62°/33.2'/128°/43.6' (-13,-50) SECTION 43
:~~!.~~~~::?==~Ao~'~O'~'=1~O~W~'~'d~d~1'~'~lO~"9~'~1d~9~'~c~,,~c~'~~~~~~~~;:;:;;~~~~~~:;::;:;;:;;::;:;:::;;:;~~~~f===~~~=!:~~~~~~r-ijf"c:. :n 122\.tf +'"--~'='--±i ~~a~~De; position of contact with overlying bra..." wedthering stlJle of Prevost Formation

100 ~bl11ewedtherin9s111stone,filintlylaminlltedinblU1shwhite

black wcathering thin-bedded,wel1-beddcd black. thert with shaly pulings; rilre minor fold~

62°/57,2'1128°/23.7' ,,24516-,16 (25,61 1051-16 meas: J.G. Beekmann dese: R.G, "nderson
62°/56.7' 11280/23.5' (28,-101
Section measured along north trending ridge. Outcrop located on section approxim"tely. Dip used to measuro'
thickneos 101"6 )00 to....ards 1950,

400

HAYWIRE

SAPPER (silty limestone mor)

'40

201
202

20'

204

20'

i
20 •
207
208

209

-
b,)se of section dt abrupt contact of grey massive dolostane ilnd or! 11 i/ln1 blue-9rpy
wedtherinq. black sh"le; rlolll of btoclast1c lillle-stone containing criooids with l,,;n
axial canals <'It base of sectionllldy represent a thin erosional relllMnt(s) of Grizzly
Bear forl'llation: rare float of graptoltllc brown siltstone at base of section may
represent erosional remnant(s) of Sapper fonnalion

...hite to light grey weathering, black, cryptocrystalline to very fine crystalline,
thin bedded (beds 5·10 cm thick) lincstone: dt base of ulIH rounded pale brO\On
weatherillg chert nodules to 0.5 CJl diameter cOlllorise up to 15' of the rock; unit is

~ ~~;;iain sharply by recessive huff weathering, platy silty limestone of the upperI ~oftheSapperfo,...,tion

grey weAtherins. black. cryptocrystalline to yery fine crystalline, thin bedded (beds
2-10 cm thick) H!!lCstone: rouge color on bedding surfaces coomon; rMe rouoo to elong.He
chen nodules to 15 Clll in maxi~ diJlension; frOrll 431-540 III are dlternating intervals
1·5 m thick of light grey weathering. blaCk. cryptocrystalline limestone and rouge
to gt'cy weathering. tan-grey. fine crystalline. silty litnestone

338 0

201 570

202 570
203 548

204 525

20S 507

206 481

207 '81
208 '81

209 1111

MIddle DcvonIan, Elrel1an,
probably c. C09t.atus Zone

SECTION 44
late Early or MIddle Sllurla.'l,
l.:lte Llandoyery to WenlOC'l<
Sllurlan
Sllurian, prooobly Ludlow,
po:55ibly late Wenloc:;.:
late Early or Middle Sllurlan,
late Llandoverv to Wen16ck
late Early or Middle Silurian,
Late l.landoverv to lfenlock
late Early or Middle Silurian,
l.ate llandoverv t..o Wenlock
SUurlan
late Early to early Middle
Siluri.:ln, lat.e.st l.laooovery-early
Wenloc~, a:rorllhognatholdes Zooe

Early to early MIddle Silurian,
llatJ:lovery-earlv wenloc~

183 52 Middle Ordovlcian, early Caradoc,
~ sulnone? or ~erensls ZOne

t81 160 MIddle to l....1t-e Orl:lovlclan
182 160 probo.bly Late Ordovlclan, or

possibly Early Sllurlan

210 315 probably Early Silurian,
llandovery

211 275 g,~~~"~a~iddle 0:' La~
178 275 Sllut'1an. pr'Obably 1.1an<lovery
179 275 ful"ly Sllurian, llando'/ery

180 2'3 Late Middle to Law Ordovlclan

31' 210

300
28

27>
211

\"78
17.

180

200

I. --( 18 I

l' / / ~ 182,.
/12

-I I
100 loo I I- I

-I I. I.. -183,. .. I-I .,---'

~
90

~ ~

ii
BROKEN SI::lM..l (limestone mbr)

~rnatillglightgreYWi!athering.blllck.Yeryfinecrystalline.1allllndtedlitnestone
(beds 5-20 Clll thick) and black weathering. black. lalllinated chert (be<ls 2-10 OIl thick)

pinkish grey weAthering, grey to black. thin bedded limestone

buff-gl'ey weHhering, grey, bioclllStiC (CQdrse crystlllllne) limestone; bed thickness
10-)0 Cl'I llyeraging 10-20 ern; top of unit capped by 2 m thick, white ..-eHhet'ing,
bioclllstlc 1imcstolle wi th br3chiopod~ and corals

-
i1lternating in beds 3-6 III thick are white and grey weilthedng, grey. ftne crystdlline,
slightlycAlcareousdolostone

-
light grey weathe-ring. black,yery f1ne- to tnedi~ crystalline. lIledi~- to thick
bed<led limestone; irreguhr shaped,bhck wcAUrering, blllCk chert nodules to 15 cm
diameter cor:pl"ise up to lot of the rock; at 99 III limestone conl<'lins cOllJllOn crinoi<l
o~si c1es and rare cup corals

light grey weathering. black, cryptocryHalline. thin be<l<le<l limestone; rure chert
nodules

90 JO Ordoviclan
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6)0/8.0'J1300/1.5' 1050-1 mc;;,s: S.P. Gordcy dcsc: S.P. Gordey

,""-od 63°/8.5',130°/1.0' SECTION 45
__~:::iii:;;:;:~~~..,_--,8~'~'~'c;O~f-"':'C~,~!0:"--,o:"~,:m~"~l--'b~':"C~h,--O:"~'O:"~,":W.':'''~'--''~'~c!~"~'-'''~'O~P:':''''~s,::.:c~"~o"-".:m~":':"'~'-,,-d-,,d~!'~'~C''..'''::'Y-'::"'''.P''..''~OP':'~'O:W.':'''-''d''-'-''P~''~k~·""Toi'--;:;;;~~~~~-:;::;;~

,--,--,"'97 . _ .. _ _ 6 ~06 893 Lale [)o;jvonlan, F'rasnian,~
Zooe (Lowcr?)

800

_.. _.. _.. ..,
.. _.. _.. _.~

"-"-"-"~

light gun-blue weathering, black, platy ~iltstone: siliceous Md blac~ llchen weathering
above ne. m; at 893 1:1 is grey-brown weatttering. black, coarse crySl<l11ine limestone
(about 0.4 m thick); outcrop h poor and limestone cannot be traced laterally for J:lOrc
than Z rn. topmost outcrop of unit is over!a!n by scree of rust-brown weatherinQ,
black, 14ll1inated. Quartz siltstone to very fine grained quartz sandstone whose
lowenr.ost outcrop is about 7 r.l above the top of the Portrait la~e Formation

700

61

41

300

200
194

168

100

sil17 of oral1ge-white weathering (with blacl: lichen). felsic quartz porphyry with small
scattered. chloritized hornbl('rde?; thicl:neH is ,,"pparent thicl:ness me/lsured along line
of section

blilC~ weathering. massi ....e. chert-fleb~le conglomerate; Chert clasts mostly grey to blac~"

<ome light grey to white. well rour,dr>d, corrmonly to 3 ern diall'.eter, but in places
le 10 c~ diameter; lllany of dar~ colored clHts could be siliceous argllllte; hea ....y blacl:
I'chenobscuresprimry fabric, but conglOftler.J.te appears clastsupported; m.ltrix is
b Iac~, to grey. ft ne- to coarse '.Ira i ned cnert-quar tz sa.nds tone: inter.... a 1 t nc 1ude~, ; nor?
chert-quartzsandstone

sail;(' as interval froo 194-237 tl; above 324 r:1 rocl: is corrmonly laminated with fin!!
light grey weathering silt laminae spaced a few centimcters to less than one centfr:ICtcr
apan; fro.'lI ]24-]U3 tl aoproximately are rare thin beds of dar~ colored. fine grained.
sandstone; tOPll'Ost 1i thology of unl t I s dar~ grey to blul sh grey weathering. bl IIC~.

platy siltstone; contJct with ovcrlyil19 unit is sharp in scree andpoorish slurr.ped
outcrop

dad; grey to blac~ weathering, dar~ 9rey. coarse- to very COdrse gr/lincd. quartz­
cl-p-tsandstone

dark brown weathering. blac~, silty shale; poorly laminated In dark grey and black;
at 21~ 11\ is thin? bed of fi ne grained. qUllrtl-chert sandstone; beddi 119 defined by thi n
to medium parling

t:>ldC~. wi th some rust weathering. blac~. coarse grained. quartz-chert sanclstonc,
beddi n9 0.3-0.4 r:1 thick; very minor b lac~ shlll e

ov("r,lll dar~ brown weathering, black. siliceous shale; beddlng defined by 0.1-0.] III
thjc~ parting: contdct with underlying uni t look.s sharp from a distance but Is
aetu/lllygradatlonalov!!rseverallfl(!ters

9Ot::-:..-::_=.. ::_=."._=.. -:_=-1..
~un-blue to light bluish grey weathering. blacl:. platy si!tstone: lamination in
grey and blue-grey on wCdthered surface. ddrk grey to blacl: on fresh surface; lower
22 - of uni t very Doorly eXDo~ed. but float a long southedH s idehl 11 of ridge includes
tdn-bro~n weathering, grey-brown slllstonc drld bll/ish grey wedlhering. blacl: siltstone

i::arly l)evonian, late3t. Pragian­
Zllcho.... ian. oehJ-'Ce"" or
Bro:lbergi~

286 16.5

SflPPER
~t'~7·==il~!i~=::===~====t=~

286 scall(>rcd flodt of grey-blacl: wCdtherlng. black.. fine crystalline, silty limestone;
-- -- -- - SKtlon be9ins dt tOD of scree Polteh of buff-yellow wedthcring, dark grey-brown.

'" fine crystalline. platy. silty l1mestoneL- ---.L__---"===:=-==---__
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62°/42.0' J 128°/26.0' <\2477B-47 (29.39)
62°/42.2'1129°/26.5' (22.42) 1051-9 lIl('a!>: J.G. Beei(.lI'lann close: M.J. Orchtlrd
Same locallty as section 51.. rellle4sured (not redcscrlbedl "nd collected system4tically [or conodonts. A
discrepancy In thickness of the Grizzly Bear between the two measurements Is about 3D r.'I. and may partly arise fronFUtl[RAL

00.'

'00

? .~

•••

thl!> section lIll!,lSured <lnd SysteIMtlc<llly collected for cOIlodonts, but rOt
described; (or llthologic description refer to nott' In section headlng

SECTION 46
Collect tons Indelted to locality
339 Sho\O' the following range In
agc:

)39 200.5 Hl~le Oevonlan, Elrellan.
pro~bly ~U3-ausI.r311s

""'co
189-11 E:1rl,y Devonlan, late Zl1chovtan

thrOJ8h tnlejan, Invel""SUS ( 11-81
~) and 3el"Otll"W1 T'"9J=1B9 m)

""'"
0.2 fa.rly Devonlan, Zlichavian, late

~-early~ ZoneoS

.Early Dcvonlan, Zl1chovlan.
~ZOne

SAPP(R (sllty 1I1lleHOne rod

PR[VOST (EARN GROUP)

700

-2e7----...L----------------------------~2~87'___.:-.:J.~2_""'~O::,~"~..,,~-~La~"'~""':oo~.~,~~_J

62°/54.2'1129°/49.4' <\24516-43 (53,-291 105 1-l.6 meas: R.G. Anderson desc: R.G. Andecson
620/53.2'IU90/49.J· (29.-27)

~~i~~~~B~e::~~~~e:~~~h:~;y2g~o~;w:r~~u~~~~re~~~n~-~t~g:·a~~S~~;b~~~~~d~f1~~~C~~~ ;~~~~9~Sn~pprOl\lmate. Dip used 1n SEeTION 47

1~'lM blui!>h grey weathering, pl4ty. black, \Illceou~ siltnane, rare blllck ..."t'JU,t>rlr.g.
block)' interl/als !to Z·J III thick) of black chert; lower and upp~r COntact!> of unit
an,' ';!'arp; l'ortr"aH Lak.e FOl"Ntlon ollerlaln b)' brown weathering. dul: grey. slltstone
of V';: PrellOst FOIT,<Jtion

400

300

i 2'
-200

18. --_..
_.. _..

12'

'00
.0

'iA,I'PER

_288

qreylsh .mite to greeni!>h grey WC<llherlng. grey. resistant. very fine crystalline.
wavy bedded, thin· to lll('dilolll bedded (2-15 cm) limestone; Change upwards from even
bedding to wavy bedding (at about <'16 1II) Is gradual; within 4·6 11 of the top of the
unit the 111:l1'stone becomes inCrt'4Slngly orange weathering, and frlCtured

-
light grey wcoHherlng. grey very fl~- to fh", crysUII,,:e. thin bedcled (J-S ern)
I k:c~tone

-
greyisll brown weathering. fl<199Y. grey. ftne crystalline, thin bedded (0.5-J CJl)
stltylll!lestone

-
dark brownish green IOeather1ng, dark grey. fine cr)'stal11ne. thin beclded (5-10 cm)
li""?stone. diuemin,]ted pyrite coamon

-

1ight grey to light bro-.rnlsl'l grey to rusty brown weatherIng. grey. very fine cryst.l.ll1ne.
thin bedded (l.J cm) limestone; bdse of section \It COntacl with unclerlylll9. greyish
green weathering. "ark grey. lIery flne- to fine cryst.l.l1ine., Sllty limestone

288 1113 O:'-davlclan-Early Devonlan
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SECTION 48
289 32'5.S E:arly Devonlan, Cblcjan,

3l'rotlrus ZCO\)

z.:;:l 318- /Il1d-~lan of Early Dc~oonlan t.o
324 earli>~3t Elfelian of early mIddle

Devonlan

desc: S,P. Gordey105 I-16 /!leas: S.P. CordeyD,-:!7)
(-2,-18)

62°/56.1';128°/25.2' A24516-46
62°/56.5'; 1280/25.6'
Along north-north ....est trcndlng ridge

,...---------------------r------------,SAPP[R (dark limestone JltlIIber) d"rk "".'i1thcring. thtn- to l\edit,at bedded, bl.ck. finely crysUlllne l1mestone

r
lf:-~~~liiiiilr~=C~r.9~O:---1:~J3~1I\thin bioclastic lilies tone bed; d<lr1( grey weathering Diad, finely crysullit·(,limestone rnatrb:; conull'I5 abundant crlnolds with twin uhl unals- - - - -

slightly darker weathering thdn Interval below; un to !nduve weathering silty black
29 - .._ _ _ limestone; minor black thin-bedded chert

"@ 200 188

~

b1lse of Interv"l lIarked by sUbtle gradational change frOll mauve or pink ~-edtl\erin9 to
orange· buff 'oIeat~rlng; l"lII;ndted .In;ll1hceous to silty finely crysulline limestOne.
grey. black or tdn on fr'eSh surfaces

base of interval Ill3rked by subtle gr"datiolldl c""nge frlJll Nuye or pink weathering to
ordnge-buff welltllertng; buff weHhering "_1nated argt1ldceous to sllty lIr:estone,flnely
crystdlline. grey,bl",~ or t"n on fresh surhces

_291 late lochl<ovlan to early
Zl1chJ'ilan of the Early Devo:11an

... (330 m+)

live or pink wedthering grey to pink si I ty limestone

base Of this Interval defined by" chilnge fro- buff to lIlauve "'Ntheri(t(j color. o(.~rwlse

lithology is s,,~ as dOlIlll.nt litholOlJ), of tnterv,,1 below; includes lIlinor green we<lther1ng
bl",ksiltylinestone

buff.or"nge weHhering silty to argl11<ICeous l1nestOne. faintly laIIl1n<tted on 'ot'e"thercd
surfaces In ordnge. rust. or grey; llIinor bhcl: wedthCring blacl: l1111estone stt'ikingly
lallltndted in grey and white; Illinor bloclutlc ltmcstOne; base of section estimated dt
htghest level of float of lillestoneoflJnderlying untt

greyish purple to dark .."uve we"therlng porce!aneous bl",k finely crystdlline l1mestone
212 -S lat.e Early to earlY Late

SAPP(R (llr.estone IIbr)

PREVOST (EARN GROUP)
62°/)3.0',128°/17.5'
62°/)].3'; 1280/L1.S·
Alonq north~lrendlng ridge.

1\24778-126 (l7.S0)
(37.41)

Exposure very poor.

1051-9 llIC.lS: P.f'. Coler..ln delle: 0.1(. Wood

SECTION 49

austral is lof:e t.o Lower varcu:l
~lIIlddle Elrellan~l
Clvet-1an. Middle Devonian)

292 150

silvery grey. gun-blue, and tan ...·cathcrlng. blac~. locally si It;.' and/""
tuffaceous (?). siliceous sh"le

buff lo grey we.tlledn",. dar~ gre)'. silty lir:lCstonc; plaly scree; top 30 m
art! covered

silvery grey, gun DIuI', .nd rusty wNtherlng. bl<tek, siliceous shdle;
lrIlnor outcrop; top of section "t cont"ct In scree with overlytng bl'O'om la
t"n weatherin9. dark brown sh.le

silvery grey to tan wc<ttherlng, bldct. sllty. siliceous ~h.)le; C;;vcrcd .. :'h
lllinorscree

-

-

_292

~:;::: -+----€
;..0::--=.----+
~==!:---f

il~
--=r----+
~+'""=*-- ::
~-+- -+~
~-'--2=~

360'-!==="'='''=';=;;';';
~~~~

::~~3~021illll~--------1~-:~';":"~·:":th;'~":0':':b:":'":';",:':''';":'0:':' :":":'~P:":'":':'~~~~~~~~~--1------------lbulf lO grey loIedthering, duk grey, fine crystalline, poorly lalllln.1ited llnestOnei
1111nor outcrop

2~4 -

bull and grey ~athcrtng, grey. )aminated, calcareous siltstone to sllty 11nestone;
screep"tches

200

171 _><.
125 -< 293

294 -
or/lnge dnd grey weathering ca lC/lreollS 511 tStone ~nd St 1ty .rglll I te; scree
p"tclles

293 12'<.5

29ll 1211.5

Late Early DevonLan through
l1i~l33IPOlan
[.no.ler varcU3 SUbzone (early
Glvet.lan. early Hlddle Devonlan)

orange weathel"in\l ulc"reO\lS silts tone

Early Sllurlan, 1at.e L1andovery,
c:ellonllone

Sllurlan or exlreoely lat.e
Ordovlclan
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PR[VOST (EARN GROUill

00

62°/19.1';128 % .2' "24801-1) (J1,-S7) 105 I-a m('"d~.: S.P. Gordcy dese: S.P. Gordey

62
0
/18.1';128

0
/0.S· ()).~68) SECTION 50

"",:-_l~~~~~~f--.:."~,..~s:".::<e:d-,p,,:c.::,p,,:c:nd~,,::c"fl~.,'--.:',o~no:,:,"~w:cs~,~,,~c:nd~,:n9~"~d~9C~' ~ l ~~~~~~~~~l

_-+-__-+- ~ ~;u~~~~a~~ ~~s~~~~~t~~~~e~~~9qr~~a~a~~~~~~~~S t~~~l~d~~~ ~~~~k~~e~~~c~O~~~t m
-_=_-+--:j: ~._ wlttl stude)' p;lrtlngs; <l slllilar 5 III lllle\:. Interval occurs tn 1ll111dle of unit (location

appro,dNte}; top conl.cl with overlyIng rcces<;;l\te. brown weathering, d6rt sh<lh! of=_ -+-==:j the Prcvost formation Is s~rply delineHed in scree

=~===~~
- .

==;=- --+-~

:::]~~;i=~~~-~:~~;~~-i~~~~~~~~~~~~~~~r===~/_,,_n 10 orCll19C weathering. lan sillstone.20 ----I blue-grey wcatherinq. blacl:.. finely crYH"lIine. thin-bedded lllllestone. bedding
0.1 III thick or less; 101 of unit is thin beds of ",rgtll<lceous to silty black
II~stone; about IS" of llJleSlone is crinold.l. SOOle crinoid ste- fragments hdying

\ twin .~Ial canals; outcrop distribution aptlro~i•• te

-=:'-="-=::"3
:cc:::..:::c:::..:::-=-"""';
::.....,-::....,-"-" -

-29~ orange to tan weathering, tan to black, faintly lamln4ted. gr"ptolitic siltstone;
dl stribut ion of scree e~POsure is patchy. the best e~POsure boeing near the overlying
unit; estimated basal one· fourth of unit very poorly e~pOsed as r"re scree; lNse or
sectlOtl Is very poorly exposed in IlOss-covered s"ddle. coincident with nearly
100it'St point of elevation; Dual boundary placed by distrlbutlon of dolostone flOH
and sl1tstone floH in sollfluctlon lobes "lid patternild grOund

~s 70 prot:o.bly Lat.c SHur!a.r1 0:" Early
DevotI!an

62°/42.2';128°/25.6' A24'778-47 (32,4D) 1D51-9 ,"-<:';'s: P.f'. Coleman d'!~c: S.P. Gordey
62°/42.2'; 1280/26.S' (22,42)
MOSt ot section mC,l.sured :;outhwesterly up a epur of the naln north trendlng rldqe. The upp,Hll:ost part of the
sectIon "'as ltlC.Jsured north-north....c9terly lllonq the ridge.

,.;:;,tAl

.., grey to blue-<]re)' weatMrlng. dark grey. crlllOld,,1 limestone, .bund4nt crinold stelll
fr"lJIIll.'nts with twin "1O;\al canals; bedding defined by 0.1-0.03 III thick. even parting;
4t ont' locale the top 5 11 of the unit is a lillestone breccia with subrounded IJrey
lilll{'stooo cla~ts COllTDOnly to 0.1 m dlaQilter and abundant crlnold 4nd cora 11 I ne foss 11
debris; contact with bl"1ght Ordnge wutllering SM1)' llllll!stone of the runeral forNtlon
I~ abrupt; above the lIlC4Sured section small lenses of Grizlly Bur rormation occurring
w!tllln the funeral Forvsatlon are interpreted as SI:lilll fault slices

SECTION 5/
~if~rn~~~ ~lel~~onian
Middle Devonian, Elfellan, c.
C93t.at.u.s~7"u..'tral1::1 Zooc:\ -

Ordovlclan...sllW"lan

301 ISO

21~ 75

30J 1!l9 Midd:,~ Silurlan, late \oienlo:k

216 12

299 277 Early De.... Ol'l~..m, probably
Lochkovlan

3'2 l'· Early Devonlan, late ZlIc:hovian-
Dalejan. Inver3U.s-~rotlr'l1szones

l'3 l'l Early Devonlan, Ia~lan-
early ~lejan, .!J1v~ zone

296 )60 ~y Devonlan, Praglan, klndlel

291 l60 late Lochlcovian to Praslan of the

29' 358.5
E.1.rlv Devon!an
Praglan or Early Devonia.... to
F'ra.snlo.n of early !.ate Devonlan

black weclthering. blac~., fine crystalline, platy. arg\llaceous limestone

buff-orange to tan weathering, greyish b"lck. l<1mln<lted,arglll.lceous to silty Il~stone;

ril.re pink weathering IllJestone of silllll<lr type; section predOlllnolntly scree but lnc1udl's
rare poor outcrop

buff-orange to grey weHherlng, grey to black, fine crystalline. laminated, s11ty
limestone; conchoid"l fr<1cture; resistant outcrops fonn ribs on cliff face beneath
overlytngunit

grey weathering. 9rey. flnl! crystalline. burrowed 1il:'lCSlone , la!:llnated in llg~t to
uark g~y

blue-lJrey weathering 1inestone breecla; subrounded. Irreqular-shaped clasts of dark
grey fine- to coarse crystal 1ine l1l11l!stooe (to 0.2 m diameter) afld large crinold
Hell fral}l:'ents (InclUding fragments with twin a~lal cana'sl rest in a slightly ddrxer
"uthcl'"ing. 1iIDCstone rmatr\~; breech Is apparently clast supported; tile lowef'lllOst
pdrtofthls intcrval.restingsharplyabovetheunderlyingunlt,lsallllle-lII.ldChip
breech with $Cdttered lime ~d$tone clasts that persist a few centllllCters upward
a ve the base of the fOl'1l<1tion; tile .udchlp breecia passes rapidly upward into the
coarsebreccla

_21~

_300

-301

_ 299

__342

to late E'.a.rly SUurlan, lll;t~t.

1.1andoVer)' , late~
splrall.s Z"'oo
late Early Sllurian, late!Jt.
L.landovery, ~raptu.s splral1:'!

-

::I!III~i!~~~----f~~j~~~~~~~~D~~~~~~~~~~;~~~-l·'·-jZon!i!''f.!'''~~~''"~l
:g~ ~:~~til~~~h~~ ~~~~~~;~~;~)i~;a~~~~~~~:ds::~~:;"'~OO~Il~~u~f9~~~e;t;~~;r~~1~black, 215 9 ~~:;i~ovICIM to tarty

_ 214 blue-grey weathering, blclck:. very fine- to (ine crystalline Ihlll!stone~ bed thickness
_ 2:15 about D.l In; bascll 2 .. of unit 4re blclCk graptolitic stl.tle with two thin interbeds of

b1clcl: chert; b1clck graptolitic sh<lle also from 7S-76 1:1

grey ..eclthering,bl4ck, very fine- to fine crystalline 1\..estollC; bed thickneSS
0.1 to 0.5 .. ; bedding defined <lS a wavy <and Irregular parting with ..inor pinch <and
swell; .lnor orange weoHhertng. blue-l]rcy. fine crystalltne limestone with rounded
blue-grey Wl!Hhering Ilmestol"C nodules to 0.1 11 diameter; base of sectlon oft t()plllOst
outcrop of underlying grey weathe";ng dolostone ioflth cMrt nOdules) of the tl4y.. \re:
FOr'llation
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SECTION 52

SAPPER

silvery grey weathering. black. siliceous. sllty arglllhe; locally blo­
turbaled; orll'locooe <:{'phalopods nu;~erous; I'lir:or ta." \fNtt:erlng. brown
siltHooc

silvery grey lO glJn~blU(l wc~th(lrlng. blClc~. cherty Clrgill1te; lOP of section
at contact In scree with overlying r~Sty brolOn lOeiltherlng argll11le

black wc<ltherfng 1it'.!stone

bhck lOeatherfng. black very fine crystalline. Clrgill~ceous to silty l1mestone;
tIIinoroulCrop

PREvosr (EARl{ GROUP)
620 /3J.2'J1280 /22.)' A24778-126 (-21,-461 105 :-9 lIIe.lls: P.P'. ColclIlan dcsc: D.H. Wood
62°/34.1'1128°/22.1' {-2';'-221

~~:~~~~~a~l~~~p~~~:~~~~:.w:~~~~~~~qn~~r~~o~~e~~;~~ ~~d:~~o;k~:~~:r~~~~~~r~r and there 19 poaslbll I ty of unseen SECTION 53
864----j;;,;;;:;;,;;;:::;~"*-'-------....---------'-----------------'--------....----------------,

ordnge to grey weathering. dark grey. ft·di ... · crystalll"e. silly 111.·,o;to"{'

buff to orange Wf!athering. dar~ grey C,l~ carcous s11 tstone "r,~ Sn ty 1 ir:~stone

g ..ey weatherlng. bl<1c~. graptolillc Shale; mlf\O" thin bC{lded, grey lilllCHone; top
10 m of unit ....e covered; base of section at Contact with da"k grey weathe .. lng,
dark g..ey. recrystalllzed limestone (5 m) beneath which h g"ey to dark grey
..'eatherlng. rl~ ..k grey <lolo5\on{'

g..ey to orange weathering. ulcareous siltstone and arglll ile

-312

400 393

'00

1 1? 0.30 t,"\.t.e SIl.Jl"'lan, Ludlow

U~:?';:::==E~~E~r===~-::ii1 r====C:=~-------------------------__\ 18'5 030- $llur"lan

1,;,'IIIIR1.
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00

700

PREVOST «(AAN GROUP)

'0'
J'13

~314

grey arid rust wcathering, grey silh.eous argllllte: to;> of section at
COI1tdct with brOlor, weathering scrce of dolrt brown to d4rk gre.y 4rglllitc

stlverygreytogun-blue wedthertng,darkgrey.stltceousargi11tte:
grdss-covered with scree piltches

silvery to bluish grey weathering, dark grey, stliceous orgi11tte and ninor (?)
vcry fi~c gra ined bldd:. chert areni te: uni t pret::c'"1in~nt 1y scree wt th scaltered
outcrops

sIlvery to blue-grey wNthering siliceous argtllltlc: gross-covered with
screepatchcs

silvery to bluish greY ...eathering. grey to dark grey, sllh:eous 4rgillltc

silllery grey ...e4tl'll~rlng. grey to d.,d grey, sllty to cherty argllllte;
grilss-t:ovt-red t.ith soee IMtc~·$

sl1vcrygreY"'''e.ithertng, grey, silty, slltceousol.rgllllte: I.SlIth\ckb-ed
of dark grey :"'e4thertng, dilrk grey, ftne crystilillne \\~stone at top of IInit

siltysl1iccousargtllite

silvery grey weathering. grey, sllty, siliceous 4I"'g1111te, unit is scree for
ftrst 50 meters, then covered

dolr!; grey weathering. dark grey to bhck. fine cryst411lne. laminated
sllty lir.Jestonc; unit I'IOstly scree with soae OlltCrop

dark grey to buff weathering, dolrl: grey to black, fine· to very fine crystalline.
fosslllferovs, 1<:.~in4ted, sllty IiroeHone

)1] ]01­
J05

)1~ )01­
J06

Early DevonLan, Late Praglllll­
early Zllchcwian, dehtscem ZOne
late t.ochkovlan to Praalan of !.he
~lv Devonlan

100

". -31~

platy buff wedthering ~cree of dark grey ftne crystalline, sllty, llninated
1ir",,~tone

twff to ordnge weathering, buff to dark grey, ftne cryst411tne, slay.
lar:'1f\/Ited lhr.estone and grey ilnd rus.t \<icathertng, d/lrk grey, fissile shale;
n-.J st 1y sha 1e above 120 ,~: shal e gr... pto li tl C

dolrlc grey weathel"ing, dU~ grey to bhck, fine crystalline, poorly laMinated,
fetid lilrll!stone; basal 1.5 III of unt( are black, banded to nodular, chert
In dark grey limestone; unit l10stly scree with sultered outcrop

]15 122- Late SIlW'lan, Ludlow

'"

"
llAYW!R[

/217
-' 186

dark grey wNtherlng, d...,.k grey, medllM1l crystallln<! fosslllferous limestone;
unit is predOllllnantly scree with sColttered outcrop: conUct with underlying
light Qrey weathering. grey dolostone of the Haywire ro,...,.tton Is In scree

2175

0­
-1

probably !at.e Hlddle or Late
Ordo'i le tan taradoc or 1Ll
Hidl1le to Late OrdovJclan
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SECTION 55

buff to grc)' "ftcdthering, grc)'. ftnc-toco4rsecr)'sl4lline, thick bedded.
crinoidal limestone; top of section at top of slope

62°/54.5';128°/19.7' 1\24516-47 (-14,66) 1051-16 mea.!!: J.G. Bcekm"nn desc: D.H. wood
6]%.4'; 128°/16. 0,' (28,94)
Section l':'e.,,6urcd nOfthe<lsterly along fi<lgc. Distribution of outcrop sho....n is approxi:tate.

I I I I I
I I I I

I I I I

top of cxposure

049--,--,-,--,--,--..,,---_--,3'"'.:::'------,-----------------------------':;;;38~,--,2;;;0';;;2,---;;M;:;idd;;;,:-'-;;"":::"":::":;:i3O;;:-.""",,0";;30;;:.-;£::-.,
c05t.atwl-australls Zones

2010
20G0

19'

I
I I I I I

I I I I
I I I I

_382
~~r~t~;e)'c~~~~;~~~~e~n~h~~~t~d~:~ ~~~h:r6~~'m~~~o~~e~~~~~~svi~~~~~~~;
IOC411)' poorly IdlllinHed 4nd silt)': ~p,lrsly crinoid41 at top of unit

382 1971 Middle Devon\an, EJfellan, c.
coot.atus-aU3tralis Zoocs -

1900

(lolrk grey with minor ordnge 4nd P4stel pink wc"thering. ddrk gre)'. very
fine crystalline, medil.GTl bedded (O.l - 0.2 tI), porcelaneous limestone

-0.' 369 1825 Middle Devonlan, Et fel lan , c.
cootatu3-austral i~ Zones

'BOO

dark grey to buff weathering, dad: gre)'. silty ltmestone: dark grey we~theri~'l

brecctllted lhnestone at top of unit

1700 1701

dark gre)', platy weathering scree (?) of black. very fine crystallin.',
ldminated. si1ty limestone; fewer crinoid stCl:l fragments to\ol;lrd top of unit;
dacryocOn<lrldS on beddtng plane surfaces of pl<lty scree are COlmJOn

16>0

d~rk grey, with minor pin~ blocky weathertng talus of black. very rlne- to
(we cr)'stdlline bioclastic to sparsely crinotd41 limestone. crinotd stl',­
fragments Showing twin ,utal c<'lll~ls comnon throughout unit

1600 ~ge

1500

dark. grey. blocky weathering tdlus of black, flne crysta.lllne. biocla::otic
limestone; contatns abundant crinoid ster:l fragments wtth tlolln al(ial cdnals

3701510 Prdgian to Frdsnianof the
Oevonian

]7\ \502 [arlyDcvonian,lateZllchovian-
~~~~~ Oalejan, lnversus_-~

mixed scree of dark grey to reddish w'~Jth~ring, black. fine crystallf~{'

limestone. i1nd light grey weathering. light grey, dolostone. similar 1/,

dppe.trdnce to the! dOlostonc in the underlying unit; the 1111lCstone contains
dPPr{)l(im.ltely 21 black chert nodules

14001404

/ / /:
I I:

1/ / / /
/ / / !'
/ / / /

1300 / / /

1/ / / /:

/ / / /

~ / / /

1200 1/ / / /:
liB

/ / / )

Iv / /
/ / /

1/ / N/

1100 ./ / / I

4/ / / :

/ / /v I'

/4/ /4'
1000

underlain Irl?stly by scree of light grey weathering, light grey. ffne cr)'stalline!.
sparsely crlnoid<11 dolostone. scree beCOllleS blockier near top of unit

~~~~d.~~~y~C~~~ec~;~~~~i1~~~~r~~~~~~~~{t~~e
1
~1:~ 1~~{Ow~~~~e~~n~n~~~~;1~;

unit; some outcr{)p nel!r top of unit

(cont1nued)
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SECTION 55

325 0112 Wt.e Silurlan. :.;How
326 1110 Prldollan. Late Silur!an

324 lifO late PriOOllnn. late Late
Silurian

l59 877 Early [)cvoolan. Praglan. !U;.1lel
l<r£

JI6 "" Devonlan
317 8/0 p:'Obably Praglan, Early Devonlan

JI8 70;, .'iilurlan-OCvonlan (I.)
JI9 764 Sllurlan-E.,trly Devon13tl

]20 706 llI.id-Lochko·/lan. Early nevonlan
)2' 706 ~ly Oc",onlan. lIiddle Lochkovlan

(eurekae,13!s to dell.1 Zale3)

J22 67. Lochkovlan to Pragian. Early
Devonlan

Lochkovian to Pragl<li1, Early
OCvonlan

3<3521

blue-grey and pastel pink and yellow wedthering. black. very fine crystalline.
thin bedded. In part laminated. porcelaneou$ littestone; belO\of 4il0 m unit Is
predominantly scree; between 450 and 470 m unit Is ~edh.rn bedded (0.1 Ill) and
fO$slliferous

1JI'\ee~cree of orange )l'eHhering. dark grC,)'. fine crysulline. laminated to
trllr bedded. $11ty lillE!stone and blue-grey to buff -.:eathering. black. flne­
to w.ediu!:'l crystalline bioc!astic lI~Slone; SOCfI!' outcrop at the top of the
unit

-----rrgii"t grey. pinl:. and orange ...-e<ltherlng. dark grey. Ir.I'dlUlll bedded (0.21:1).
Iloestone: unit becocnes coarse crystalline and fossi II ferous tOWill'd top;
~ partially scree covered; poor outcrop

r--
mlH!d scree or light grey. bloc~ ...·eathering. light grey. tlediUlll crystallIne.
vuggydolostoneanddarkgreyfossllife.'Ous limestone

(continued)

~I:. light grey loOeil\hCrlog ulus of light grey, fine- to a:edhm crysta.lline.
vu99Y dolostor.e; VUg5 p,)rtlally filled Nlth ,,,lelle; top of unit l'lOstly
covered

dtlrl: blu~ -grey wtathertng, ,·.~rl: grey. flne- to I:!edlu::l crystalline, thick
bedded (O,) - 0.5 m). bioclilSltc \lllll!stone; 111 nor orange to buff 'Wcathe.-ing

~grey.rtnecrystal1ine.lhtnbedded.lllllestone

dark grey and brlcil: fed to pink wl!i1thering. bIdet. very fine- to fine
crystalline, thin (red ....e4thcrlng) to thick (dark grey weatllerlng) bedded
!latHone; dark IIrey weathering limestone biocldsttc; dacryoconerids at
830 ..

~tqrej'.bl0C\:Y"C<ltheringSCree<lndSO/l!eoutcroDOfcorill1inelimestone
r--

!fIhed $cr!'e of light grey ilnd pink to bright orange llmestone; top of unit
at colltact in tIllU$ with light grey blocky weathering corallinI' li~stone

~l grey weathering. black. fine crystalline. thln- (80S i$ 1.5 c~) to
~iur:l (201;; 1$ 0.2 11) ~ded. fossllHerous 1i~stone

.i'l'd $crl!e of orange weathering. silty \il:estone and blue-grey to buff

~l in slope where talus beCOllleS more p]aty

1000 / / / F
V /'f

NI I

~ 1/ /v..
900

8"
V

<l/ /
_;"9

I I I
8'"

I I I:
-316
-317

I I

76'

I I I
-<~lt

747

714 ----.-..
--{ 320

700
70!l

321

672 322_.. --

- -- _..

_. _..

'20 323

>00

48

32'

~
.," =(525

00
326

llIixed scret of blue-grey to pastel pink and yellow weathering. blacl. ve.-y
fine- to Wl\!dium crystalline porce\aneous lil:ll!Hone (SOS). burr and grey
plaly weathering, dark g.-ey limestone (401). and buff to rusty g.-ey weathering.
dark grey. fine- to IIII'diuCl crystalline. crinoidal limestone (l01)

22

00 blue·grey)o-eatherlng. black. very fine c('ystalllne. porcelaneous llmestMe.
and buff weathering plony Illllestone;

327 321 11'" Crdovician er Sllur~.tIl

133

100 10

-
scree of buff to grey ..eather1nq. black llroestone s1l:1l1ar to that of under­
lylngul'llt

-

buff to grey lOeathCl"inl]. black, cryptocryHalline. sp<lrsely crinoid<ll limestone:
unit Is predomlnMtly scree covered with SOllle poor outcrop

~ '7---fi<J:/~-!:J.~i\'1"/L.LJ __:~:":..7 ...L ~~:"':_'~_d.:.n_~~_'_~"_6:_,d_::..)~_;.:.~::::~:..t_:,_~~_:~_:"_.,_"_"'_'_'_'_~_d,_·~_,,_,,_,,_,_,,_",_._~_d_'~ L-:_:':_:_;_S__~~_~~_:_~:_:_6~_~~_,_~~_~~_:_"_'·_"_---'

HAYWIRE
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62 0/56.7'd211 0/0.2' "24516-49 (J7.2l 105J-16 lIIeas: B.S. Norford dcsc: 8.5. NorforCl
62°/57.3';1211°/3.9' (-10,14)
Section w.s exomlncd ,,101\9 ol long west.... rd trending ridge crestl onc fossil collection {C-092575) is from '"
subsidlaJ:y ridge crest one h"'lf km to the south and cO.tre1olteCl into the IlIcasured section. CO!ll/llCnt5 are
perfunctory and cOlllplllllented by descriptions of the 8,lllle aection by Gabr.ictlse (Section JJ. 1973).UEADL(SS SECTION 56

I-r"--i~~~~~~~t=-~··~·~---T----------------------------r~:383 385 900' '11<!cle Devonlan
383 895 M1ddle Devo:'lian

11_... buE.' pickeo .H rcosist.:ant light grey ..'C.therlng li...estonc confoJ"lllably .Ibove
thinly bedOed. recl'ssiw ll..-·~stor.e with 9reylsh blllck ldlus. FrOll 7 to 22 D
.bQve bdse of L.ndry. thickly bedded (200-300 (11) biOSlrOC!ldl lil'Jestone
with dbout eight. ptrc.ent vuggy porosity, l.1rge cl\sps of colon\,)I rugose
cordls. Sl:.-.C not In grln<th position. RU90se and tabulate corals dre abundant
virtually throuqhout the Laildry. sillclfled In some beds; echinodern debris.
brachlopods and trilobites 10c.l1y are cor.non. Top of section .H confOr"i:'~blc bds!!
b.se of overlying generally recessive, ltlln beddeO llnestone of the Headless
FOrlllatlon

36ll 773 Middle Devonlan, Elre}1olt\­
Clvetl.an, au:Jt.ralls-L. varcu.'3
Z40"

700

Hid.dle Dcvonlan,
early Glvet.ian
Middle ~onian. Eireltan,

Dalejan, ~nversu3~~Zone3

£arly Devontan, late Zllchovlan­
early ~luJan, lnver:JlLS looc

Early Devonlan, late Zll~hovlan­

earlv Oo.lejan,~ Zone
Early D!:tVOnlan, late ZUchovian­
eorly De.1ejan. !nversus Zone

Early Devonian, late Praglan­
Zllchov!an, del'li!1Cel"l.'3-groobergj
Z40"

tGlejan, late Early and earHe3t
Hlddle Devonlan
Early Dc'o'O:'\lan, late Zl1coovlan-

p'obably &J.st.ralls ZOoc
Mld(llcDeyon~

375 198- !'11~d.le Devonian, Eirollan,
200 paWliJ3-<:. COStatu3 Z~

316 "1.5-
12

J17 30-
11.5

J62 "
]6J '8

]60 ..;-
0

J61 aproll.
-10

Itl'Jestone, mostly argllhceous. aphanitlc to T:'Itcrocrystalllnc, dark grey.
weather light olive-grey, ltght grey, pdle yellowtSh grey, oltve-grey, pale
reddtsh brown. recessive. plaly; bedding 1-30 CII, some beds lulln<lted. Inter­
bedded. very 11~ Shale amounts to 5 to 100 per cent of vartous levels of
the fOnllottlon. poorly fissile, weather C1uk grey, reddish orange. Interbed<kd
g~JI~h black chert i1l1lOunts to UP to 2 per cent of bas.l 80 In. Bas.l 10 "l

phty argllldceousdolostone.dolOlllltlc sh.1e .nd bedded chert. Blocty
weathering limestooe i1t 463·476 Ill; discrete IhMStone mounds ...ithin bedded
~eQuence <It 19S-20S 11; deposltlonal slUll:p structures bt 211-26S • indlcdte
slope dCflos1tlon. Tentilculltlds cor:mn fl"Olll 52·424 Ill; two-hole crinolds
observed at 227. 19811. Rugose Md UbU\dl<.' coral~. brach1opcds. trilobites.
echlnodenn debris (Inc1udln9 long coherent stl!l1lS) pre~ent at v",lous horizons.
B.lsal co... tact concord.nt, picked ,)t lowest c.hert bed III platy dolostone
sequence above thickly bed.ded re~1 stant Arnica ooloSlone.

SO:-8R( (s t r1 ped do Ios lone ~ ~r)

400

~~ 362 ~~:i:t~~r;~h:~Ss~~:~g~~~v:~~r~~I~~~gd~~~s ~r~~~r~:~~~~~~~;8~~~d~~9 s~~~ }~~ ~~;

L~-~-o-_-tJ;::z;.7,-:j;::L;-7,:t=>·· ., -'- '_"_"_"_'_'_"_"_'_'_"_'_'_"_'_'_"_'"_'_'_"_'_W_"_th_"_'_"'_'_"_'_"_,"_'_'"_'_"_"_'_"'_'_"_'"_" --1o OSlone tnterbE.'dded .... Ith dull grey wE.'dthertng dolOSlone.

.61>

-.361

178



1I1ternatln~ dark grey. black, and white weathering (in intervals 1.5-5 m thtck). bl~C~

to 119ht grCly. fine crystalline. NHive to laminated doloslonc; size of block)'
felsen"r:er probably caused by 0.1-0.l III thick parting; top of the Camse!! FormatIon
is pldc('d at t~e top of the highest black weathering. blac~ dolo'Otorle bed <'Ibo~e which
1$ ~~Hly grey-whltc weathering dolostone (SOOlbre formation)

~ grey to bhc~ wC/ltherlng. d/lr~ grey to black. fine crYU/lllirle dolostorle:
from 879-882 l:l is bl"c~ >Oe/ltherlng. oh.c~ doloHone brecci/l with clasts to 3 cm

~~ter867

...900

:~~~~~D~;g~b;'~~9~' A24516-49 ~~~:;~: 9SL-13 lIloas: D.H. Wood deeel ~i.P. Cordey

Lower part of section lI'teaaurt!d upslopc Alanq southwest trendlng ridge, middle pact .&101"19 the connecting nonhwe5t
SO/f3RE (white dolo~tooe K1br) trendlng ridge, and upper p,Ut alon9 the conncct:lng west-southwest trend!ng ridgel dhtrlbution ot Outcrop Shown SECTION 57
__ f=T,-;:t;::::t;-:r;~1---':'i:"":':PP:':':::O':':i:.':.:t:.:....-r----------------------------,----~=:=...~~~---.:~~_,-1011

'000 / / / ,LJ
1 1 1

1 1 1 1
1 1 1 I'
1 1 1 ;:
1 1 1 /
I11 i
/ / / )

gl"Cy. yellowish white 4nd lesser black wl!4therlng. grey to ohck.. fine crystlllllne
doloslOne; be4dfng defined /IS 0.1-0.2 III thick. p,)rthll}; fror.\ 807-808.5 m and 836-837 III
4re Pllck. beds of yellow WC/ltherlng. very rUbbly 4r.d (,)vernous wt'/Ithcring. r-nslve
d010stOnc (breccf"l); top of Interval IMrks a cMnge from overall grey \,-eoHherlng
to over411 d4rl: grey 1.0 bl4Cl( we41.l'Iering

700--f~~~~~~-------~---~~-~~~~~~~~--------------J------------J'-- ..;-

1-000
or/lnge, yellow. grey alld tdn weathering (predol'linilntly the first [wo). grey.
finecrystllll1ne. fine lilllllnateddolostone; r<lre.P41egreen,llIudc ..ack.cd, thtnshale
int~rbeds IInd partings and minor mudchlp conglot".e..ate~ bedding def1ned H 0.1-0.3 III
th1 ck. p..lrt inl]. from 551-554 III is pale g..een weatheri 119. bl"e-9reen sh/lle~ frc" 642­
660 :' unit includes J:'IUch bhc!:. ....eathcring, black.. fine crystalline dolostone: upper
contact of the OClome fOn:'lation is placed at lop of small bench of yellow wtathering
d010HOIle th41. is overlain by black. weathering, black., ftne cryH/llline,lallltnilted
dolostone of the Camsell FOrm1ltion; above the conlJ,ct the .....eathering colo .. is 1'1stly
grcy. IrT.'"'o!dtately belO'.. It is Irostly yellow

I----

predOCllnantly grty with SOlI1l' tan weathering. 9rey. very f1ne crystalline dolostone.
calcareous dolostone (predominant?) ~nd limestone

f--

or~nge to t<ln wcatherln9. IlOstly grey weathering <loo...e JSJ Ill. 9rey. fllle cryst611lne
dolostone~ r~re outcrop shows bedding defined by pilNlng thicker th<ln 0.2 'I~ lOP of
interNl Is on hilltop where there is il color ch.ilnge from tan-oran9t welltherll\9 to
red-or<lnge "'utherlng in felsenmecr

JS8 6 late Sllurldn, Prldolbn·(ariy
l:evonhn.1"Ild-loch!:.ovlan

190 -3 PrObably Middle Sill/rhn to
[arlyOCvonian

alternatIng (In units 3-5 r: thtc~) blue.greyand 'buff-orange to tan weatheri,..!!,
light grey to Tight greenish grey. vcry fir.e- to fine crystalline. I:l,)sshe to fint'ly
hlllinated 11~stone; rarely the '-:lre orange wl'athering beds are dolostone or
calcareous doloSlone; parting withtn units Is thin to th;c~

predOr.llnilntly grey weathering with scme ONnge >Oedtherlng. grey. fine Cr"ystall1f:e,
thick bedded limestone. dolooitic limestone and m1nor? dolostOlle; at odse of section
Is ..I nor pale green shale. and Nroon to grey-green. fine crystalline dOlostone.
lllllestone <llld calc,)reol/S dolostone; bue of Delon:ll! FOrl!liltlOfl correspOnds to a
wutllering colo.. change as seen f ..oo a distance from 1191lt grey (Wllittaker ForT."Hlon;
here limestone at the top) to overall Un to orange 'Weathering

-

~htor<lngeWeathering,p<llegrey-green,Veryftne-tofif'\(!Crystal1inedOlostone;
r<lre outcrop ShOWS bedding from 0.5-1.0 III thick.; from 300-300.5 III ts conspicuous bed
of blac~ ~4therlng. black, fine crystalline 11aaeHone; tnterval capped by 51r:,114r

~stonebedo.3mthiCk.

same as Interval from 69-192 m except th~t above 255 m dolostone is predo~,inant

and beCOl:lCS very brl9ht orange weathering; top of interval is <It toP of 0.5 r.' thiCk.
bed of grey weathering. light grey, ftne crystalline limestone

'oIHITTAKER

400 / /

I1 1 1 I,

~ / /
g

321
I1 1 1 I·

f.ooo 11 1 1 I.
2" 1 1 1 1

1 1 1 I
I11 I

2>3
~/~ ~/...c

I11rzoo
'92 I I I 1 I'

11111
I I I I I
11111
I I I I I

'00 I~I 1 I~I

I I I I I

•• 1 1 1 1 1
I I I I I

1 1 I11
I I I I I ...

.. u

179



dark grey to blaCk "''edtheriny. black, fine crystalllne. vu99)' dolostone; vugs lO 5 C1ll
in di"'meter and lillCd ·... ith SIllall while: dol()1r1itc crystals: vugg)' pOl"osity reaching
10·151:. although vug,> apparently not well interconnected; bedding by thick parting;
bdse of the Mniea FOnJl<1tion H at the lop of the highest white dolostone bed of the
underlying Sombre Formation; lop of the Arnica Formation ;s at a s/Il,lll qrass>, knoll
at d change 'ron thick I)edded dolostone to blClck weathering, black, evenly bedded,
thin bedded dolostone ';flth thin beds and nodules of black chert (basal II<llla fomation)

tlATLA

"g 600

~

575

I I I I I
/ / / /

/ / /
/ I I

62°/57.7'/127°/58.8' A24516-49
62°/57 .S'; 12So/0.6'
Along (',Hit trcndln9 t Jdqc

(48,]0)
(26,29)

melts: s. P. Gordcy desc: S. P. Gordcy

SECTION 58

500

~

~
~

I 408
400

380

357

302
300

~

i ~
~

0

200
194

~

~ 100

~

~

I I I I I
I I I I I
I I I I I
I I I I I
I I I I I

II I I I I I
IIIIII
I I I I I
/ / / / /

I I I I I I
I I I
/ / /
/ / /

I I I
II I I I,-L-J
II I I I~

I I I I:
I I I I

"Iternatlng In beds 1.5-2.0 III thid (locally to 4.0 III thick) are dark grey to black.
or ~hite ~ollheril1g. II<]ht grey to black. very fine_ to fi~ crystalline dolostone;
white dolostooe Is cOll1llOnly delicately lalfllnHed; black dolostone Is coor.lOl1ly laminated
near tile b.Jse of the unit. but beco-es tt1n~ Nsslve upwards and Is locally riddled
~ a Ilipora-Ilke. lubul.lr White C.lrl>On"te fllllngs (to 30-·H)~)

a1ternatlll~ ill beds 0.5-1.5 11 tlllc!: are bl.lcl:.. yellO";f. an4 white weathering. blacl!:
to ~rey. floe crystalline dolostone; bolds Internally are Nsslve to delicately
lalllln.lted

I r;;i'iow-whlte ~nd Whit\! weatherin<). f1lle cryst~lllne • .ediulll bedded dolostone~ .,inor
~ ~~~~ly Interbedded black weatherin9. black. fIne cryHalline doloSLone; beddln9

defined by 0.211 thick parting

~OW-Whjt\!weathering. grey. flne crystalline. nldi to thick bedded dolostooe;
at 357 KI. 371 m and 380 11 are dMIt 9rey to blaco: wcatherln9. Ijrey, fine crystallIne

~stooelnSlnglebedso.5-1.0Illthick

white weathering, <vey. very fine- to fine cryst.llline. tlllc!: bedd~ doloHooe; beds
are 1nternallyr.li'ssive to delIcately lallllnHed

grey to lIlaco: wNtl1erin9, dark grey. flne- to IledlUlll crystalline, fetid. biocldstlc
dolostonc: bioclasts indu(!e SOD!! crinoid ste- fragnents, but .lre ",st1y unidentifl"ble
fOHl\ hash: also in basal one-half of this unit Is abundant tan-brown weatherln9.
t.n-grey. fine_ to lIlC41uDl cryst<Jlline dolostol1('

whIte to grey weathering, grey. very flne- to IIIt!diUlll crystalline, t:edh... bedded
(0.1-0.2. thick parting) dolostone: beds arc Inarn"lly Nssive to delicately
11IIIllnHed, above 159.,. outcrop is sporadic (20l); ~se of ~ectlon is on 11 snail
bench juH below 9004 cliff face of baSil I SOIllbre FOnlldtlon; bllse of the SOIlbre is
plllced at tile top of tile highest bl"ck welltherlng. black, fine crystalline dolostone
bedoftheC1lIIIsell forlllc}tlon

C.-xsEU

105 r-16 r"oc: S.P. C;ordey dcse: S. P. Gordey

SECTION 59
EARII GROUP (PR[VOST?)

I I I 392

I I I I I I )
-0.386

HEADLESS

I

grey weathering. dark grey to black, very fine- to fine crySl~lline lilDestone;
<'Ilternatlng resistant and recessIve weathering Intervals of equlll thickness
averaging 211; berldlng within recessive intervals defined by 0.15-2 III thick
Irregular parting. that within resistant rIbs by a slrnll<'lr, oot Il'IOre vaguely
defined parting: on brief e~amlnatton formatiOn is sparsely fossi1Herous. most
COlllJ()n fossil types beIng c~inoidS and br<'lchlopo<!s. at 27 JI is grey weathering.
black. fine crystallIne. Crlnoldal lill1Cstone fre-l which conodonts collected. basal
contact Is gradattOOc'lI Md phce4 4t base of lowermosl re~isUnt rib <'Ibo"e
receSSive ~<'Ithering. lItholo<]IC<'llly si.11ar. Headless Fortlation; uooer contact
nOt e~pose~. but tile recessive. ve!.l(!tatton covered charllcter Of t~e ime<!lately
overlying Interval sU'J'JesB !~ to be shale of the [.rn Groul) (Prcvost? FornattonJ

392 26.6 Middle [)evonian, probably
EI(el1an, austra113 Z.one up

366 -0.5-0 Middle Devoniatl

blue-grey weathering. black, very fine- to flne crystalline. thin bedde4 Ilmestonr;
fl'"Oll 66-78 III very poor eKposure of tan weathering, 1.Imlnated. silly limestone

buff-orange wCdtherln9, green-grey, flnl! crystalline, Ic'lmlnated in Un lO grey,
sllty limestone; llbove IS3 111 rock hlls pinkish IoICHhel'ing cast; conuct with
unde.-lylngunit !sabrupt

9rey we,Jtherln9, dan: grey to blacl::., bioclastic. crlno;dll'l lIr.estone; crinaid steM
fra'1!'l!nts. with t..,ln ul"'l canals. CDlllllOn; fossil debriS InclUdes. corals, pelecypods..
and brachlopods; top of s.ection <'It s.harp contact with overlying buff-orange
weathering sllty lIoeHOnE' of the funeral fOI"Nt.ion

SECTION 60
dese: S.P Gordeyrneas: P.F'. Colelllan105 (-91)0.-4)

(21,-4)
620/44.8',1280/27.S' A24778-62
62°/44.9': 128°/28.4'
Alonq east.-trendlnq rIdge

FU:l[AAL

30'

~ 300

;j
~

25.

~ 200

S
j

--
'00

dllrk grey to b1.lcl::.. locally tan weathering. black. fine crystalline. I ..~inated
Ill1l!stone; plaly scree

-218 blue·grey we.ttMring, bhcO:. flne cryslalllne, laminated (in !lds,,1 40 IQ). phly to
blocky llmestone

218 118 Sllurlan. late Wcnloc~ to early
Prldell

_219
grey weathering. grey to black, fine crysUlllne limeston~quartl-cilrboMte~elns

CQllJllOn; blocky scree; contdct with underlying black to white llolostone of the
H"Y"'ire FOrm.ltion In scree

219 IJ.5 E.lI'~y Sllur;,ln t.<l Early Devcnian
1..1ar.:iovcrv t.o Pra;:lan
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APPENDIX 4

Paleontological Determinations

The paleontological appendix presents fossil identifications grouped by fonnation. The fonnations
are arranged in order of age from oldest to youngest. The heading for each fossil identification consists
from left to right of: internal reference number, GSC locality number, latitude!1ongitude or meterage
within measured section, and author. For internal reference, fossil localities are numbered within this
report sequentially from 1 to 421. For citation purposes, the GSC locality number should be used.
Acronyms identify the paleontologist who identified each collection as follows:

WHF
MlO
TTU
BSN
AWN
AEH

W.H. Fritz (trilobites, archaeocyatha)
M.l. Orchard (conodonts)
T.T. Uyeno (conodonts)
B.S. Norford (graptolites, corals, brachiopods)
A.W. Norris (dacryoconarids)
A.E.H. Peddar (Devonian corals)

Figure 4.1 shows the location of fossil localities and corresponding locality numbers.
Figure 4.2 presents summary diagrams of fossil determinations for each formation.
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Figure 4.1. Location of fossil localities. Shown for reference are 5000 foot (1524m) topographic contours and
1:50 000 NTS map area (labelled 1 to 16). "S" indicates measured section from which fossils were recovered
(eg. 59). Numbers assigned to spot localities correspond to those in Appendix 4.
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VAMPIRE FORMATION

Section 23 (62°24.5';128°14.8')

1. 96991 232,3 m WHF
cone-shaped impressions, cf. Circotheca sp.
AGE: early Early Cambrian

2. 96990 227.5 m WHF
cone-shaped impressions cf, Circotheca sp.
AGE: early Early Cambrian

Fallotaspis Zone and the Nevadella Zone is just above the
base of the Sekwi Formation. No fossils were found to
locate the boundary between the Nevadella Zone and the
Bonnia-Olenellus Zone (same section, Rockslide
Formation) but a litho logical correlation of the 4.5 m
Skolithos-bearing quartzite unit with the dated unit to the
north (Fritz, 1976) indicates that the boundary is at or
near this level.
AGE: Early Cambrian, Fallotaspis Zone

Section 23 (62°24.5';128°14.8')

GULL LAKE FORMATION

3. C-083030 0-1 m WHF
Tabulacollus sp.
other archaeocyathids
REMARKS: The range of Tabulaconus has not been
adequately tested. Thus far I have only noted the genus in
the lower part of the Bonnia-Olenellus Zone. This
correlates with the lower part of grand cycle B2 in the
Sekwi Formation. Collected from limestone conglomerate
member at base ofGull Lake Formation.
AGE: Early Cambrian

9.

10.

11.

96995 645 m WHF
Olenellus sp.
AGE: Bonnia-Olenellus Zone, Early Cambrian

96994 422.75 m WHF
Holmiella sp.
Keeleaspis sp.
Kootenia? sp.
Nevadella sp.
Sekwiaspis sp.
AGE: Neuadella Zone, Early Cambrian

96993 318-323 m WHF
Parafallotaspis sp.
AGE: Fallotaspis Zone, Early Cambrian

SEKWI FORMATION

Section 21 (62°28.3';128°23.0')

12. 96992 322.75 m WHF
Parafallotaspis grata Fritz
AGE: Fallotaspis Zone, Early Cambrian

AVALANCHE FORMATION4.

5.

6.

95670 606 m WHF
Nisusia sp.
Olellellus sp.
AGE: BOllllia-Olellellus Zone, Early Cambrian

13.
95669 336.5 m WHF
Holmiella sp.
Nevadella faceta Fritz
AGE: Nevadella Zone, Early Cambrian

95668 232.5 m WHF
cf. Parafallotaspis sp.
REMARKS: The assignment of locality 95668 to the 14.
Fallotaspis Zone is questioned because more fossil material
is needed for positive identification. The boundary
between the Nevadella Zone and the Bonnia-Olenellus
Zone is tentatively placed in the middle of a thick-bedded
quartzite at the top of unit 7 ofSection 21. This quartzite is
believed to correlate with the quartzite in the lower half
(B1) ofgrand cycle B that is known in numerous sections to 15.
the north (Fritz, 1976). Correlations with the northern
sections also suggests that the top ofthe Lower Cambrian
in the present section is located at the top of the Sekwi
Formation.
AGE: Fallotaspis Zone(?), Early Cambrian

97000 946.5 m WHF
Amecephalus sp.
Kootenia sp.
Oryctocephalus sp.
Pachyaspis sp.
Zacanthoides sp.
AGE: Glossopleura Zone, Early Cambrian

96999 943 m WHF
Achlysopsis sp.
Paralbertella? sp.
Kootenia sp.
Pagetiasp.
AGE: Albertella Zone, Early Cambrian

96998 928.5 m WHF
Caborcella sp.
Kootenia sp.
Pachyaspis sp.
Pagetia resseri? Kobayashi
AGE: Albertella Zone, Early Cambrian

ROCKSLIDE FORMATION

96962 62°54.2';128°26.3' WHF
Agnostus? sp.
Cedariasp.
Tricrepicephalus sp.
AGE: Cedaria-Crepicephalus Zone, early Late Cambrian

7.

8.

96965 562.5 m WHF
Nevadella sp.
AGE: Early Cambrian, Nevadella Zone

96964 561 m WHF
Parafallotaspis grata Fritz
REMARKS: Index fossils for many of the Cambrian zones
of the North American faunal province are missing in this
section, perhaps because of an unsuitable depositional
environment. The close proximity of localities 96964 and
96965 clearly demonstrates that the boundary between the

16.

17. 96961 62°34.0';128°09.7'
Bolaspidella sp.
Baltagnostus sp.
Helcionella Sp.

WHF
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Section 21 (6r28.3';128°23.0')

Hypagrwstus sp.
Modociasp.
AGE: Bolaspidella Zone, Middle Cambrian

18. 96963 62°42.7';128"23.5' WHF
Hypagrwstus sp.
Modociasp.
AGE: Bolaspidella Zone, Middle Cambrian

21. 97068 62°34.2';128°08.5' WHF
Pagetia clytia? Walcott
Paterina sp.
Spenciasp.
AGE: Albertella Zone(?), Middle Cambrian

WHF

Albertella and/or Glossopleura Zone

95674 944m
alokistocare sp.
Oryctocephalus sp.
Perorwpsis sp.
Ptychagnostus gibbus? (Linnarsson)

95673 938 m WHF
Amecephalus laticaudum? (Resser)
Oryctocephalus sp.
Peronopsis sp.
Poli€lla? sp.
Spenciasp.
cf. Zacanthoides sexdentatus Rasetti

95672 914 m WHF
Ogygopsis sp.
Pagytia clytia Walcott
ptychoparioid trilobites

38.

37.

39.

29. 95682 1197 m WHF
Boltagrwstus sp.
Hypagrwstus sp.
Modociasp.

30. 95681 1180 m WHF
Modocia? sp.

31. 95680 1127 m WHF
Modocia? sp.

32. 95679 1079m WHF
Modocia? sp.

33. 95678 1021 m WHF
Hemirhoden sp.
Modociasp.
Olerwides sp.
Orria elegans Walcott

34. 95677 1010.5 m WHF
Brachyaspidion sp.
Helcionella sp.
Modocia sp.
Perorwpsis sp.
Spencella sp.

35. 95676 993m WHF
Modociasp.
Ptychagnostus sp.
Zacanthoides sp.

Bathyuriscus-Elrathina Zone, Middle Cambrian

36. 95675 951 m WHF
Pagetia cf. Rasetti, 1951, PI. 32, Fig.9-11
Perorwpsis columbi€nsis? Rasetti

WHF

WHF

WHF95686 1261 m
Hypagrwstus? sp.
Modociasp.

95688 1307 m
Boltagrwstus? sp.
Hemir1wdon? sp.
Hypagrwstus sp.
Modociasp.

95687 1275 m
Bolaspidella? sp.
Modociasp.

Bolaspidella Zone, Middle Cambrian

20. 97071 62°34.4';128008.7' WHF
Ogygopsis sp.
Olerwides sp.
Oryctocephalus sp.
Pagetiasp.
Pachyaspis sp.
Perorwpsis sp.
AGE: Albertella or Glossopleura Zone, Middle Cambrian

22. 97073 62"24.6';128°01.9' WHF
Fi€ldaspis celer? (Walcott)
Kochi€lla? sp.
AGE: Plagiura-Poliella Zone, Middle Cambrian
REMARKS: Collection from 30 m thick tongue of Rockslide
Formation calcareous siltstone between Sekwi and
Avalanche formations.

19. 97072 62°34.0';128°09.1' WHF
Bathyuriscus adaeus Walcott
Elrathina sp.
Enmani€lla sp.
Kootenia sp.
Pagetiasp.
Tonkinella sp.
AGE: Bathyuriscus-Elrathina Zone, Middle Cambrian

23.

25.

24.

26.

27.

28.

95685 1247 m WHF
Boltagrwstus sp.
Eldoradia sp.
Hypagrwstus sp.
Modociasp.

95684 1214.5 m WHF
Hypagrwstus paruifrons (Linnarsson)
Modociasp.

95683 1199 m WHF
Modociasp.

40. 95671 908 m WHF
cf. Achlysopsis sp.
Chancia? sp.
Kochinasp.
Oryctocephalus? sp.
Poli€lla sp.
cf. Zacanthoides sexdentatus Rasetti

REMARKS: In this section, identification of the early and
medial zones in the Middle Cambrian is difficult, perhaps
because the index fossils for these zones belong to a
shallower water environment. Enough material is present,
however, to show that these zones are thin and/or in part
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missing. The presence of a thick Bolaspidella Zone is
consistent with the slump folds and penecontemporaneous
breccia in the zone which indicate rapid deposition.

Cedaria-Crepicapha/us Zone, Late Cambrian

A/bertella Zone, Middle Cambrian

WHF

WHF

96969 972.5m
Pagetia c1ytia? Walcott
afL Pagetia mucrogena Fritz

99698 696 m
A mecephalus sp.
Helcionella sp.
Oryctocephalus sp.
Pagetia elytia Walcott
Y ohoaspis sp.

52.

53.
WHF96979 1381.5 m

Glyptagrwstus sp.
Homagrwstus sp.
Hypagrwstus sp.
Ithycephalus? sp.

41.

48. 96972 1159 m WHF
Ptychagnostus punclUosus affinis (Brogger)

50. 96970 1015 m WHF
ElratlU= sp.
Perorwpsis sp.
Ptychagrwstus richmondensis? (Wa!cottJ
Zacanthoides? sp.

Be/aspidella Zone, Middle Cambrian

G/ossopheura Zone, Middle Cambrian

WHF

96996 832 m WHF
Amecephalus sp.
Caborcella? sp.
Kochiella? sp.
Ogygopsis sp.
Pagetia elytia? Walcott
Zacanthoides sp.
AGE: Plagiura-Polliella Zone, Early Cambrian

96997 849.5 m WHF
Amecephalus sp.
Kootenia sp.
Pachyaspis sp.
Pagetia resseri? Kobayashi
Poliella sp.
Ptarmigarwides? sp.
Yohoaspis? sp.
AGE: Albertella Zone, Early Cambrian

55.

56.

REMARKS: Index fossils for many of the Cambrian zones
of the North American fauna I province are missing in this
section, perhaps because of an unsuitable depositional
environment. The presence of the Plagiura-Poliella Zone
at locality 96967 is based upon the questionable presence
of Kochaspis <head only) and the presence of the long­
ranging genus Poliella (in Canada more common in the
Plagiura-Poliella Zone, in V.S. more common in the
Albertella Zone). Pagetia elytia in locality 96968 and
questionably in 96969 suggests these two horizons are in
the upper part of the Albertella Zone. At locality 96966 the
combined presence of a short wide Bathyuriscus tail,
Pachyaspis sp., Peronopsis sp., Ptychagnostus sp., and
Spencia sp. suggests the Glossopleura Zone, but does not
exclude the next overlying Bathyuriscus-Elrathina Zone.
A similar reasoning is used to place localities 96970 and
96971 in the Bathyuriscus-Elrathina Zone, while
admitting that these two localities cannot be definitely
excluded from the Bolaspidella Zone. Localities 96972·
96976 can be definitely placed in the Bolaspidella Zone
because of Ptychagnostus punctuosus affinis in the lowest
locality and Lejopyge in the highest.

Section 23 (62°24.5';128°14.8')

54. 96967 966.5 m
Kochaspis? sp.
Pachyaspis sp.
Poliella sp.

Plagiura-Poliella Zone, Middle Cambrian

WHF

WHF

WHF

WHF

WHF

WHF

WHF

96971 1140.5 m
ProlOspongia? sp.

96973 1190.5 m
Hypagrwstus? sp.
Moclocia sp.

96978 1371 m
Bolaspidella spp.
Homagrwstus sp.
Hypagrwstus sp.
Talbotina sp.

49.

Bathyuriscus-E/rathina Zone, Middle Cambrian

47.

46. 96974 1204 m
Bolaspidella sp.
Hemirhodon
Modocia sp.
Ptychagrwstus sp.

43. 96977 1346 m
Bolaspidella spp.
Elrathia? sp.
Glyptagrwstus sp.
Ta/botina sp.

45. 96975 1304 m
Lejopyge calua Robison
Diplagrwstus sp.

42.

44. 96976 1344 m
Baltagrwstus sp.
Bolaspidella sp.
Hypagrwstus sp.
Lejopyge sp.
Moclocia sp.

51. 96966 998 m
AlokistDcare sp.
Bathyuriscus sp.
Pachyaspus sp.
Perorwpsis sp.
Ptychagrwstus sp.
Spenciasp.

WHF Section 24 (62°27.1';128°23.3')

57. 97066 305 m WHF
Marjumia? sp.
Olerwides sp.
AGE: Bolaspidella Zone, Middle Cambrian
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Section 34 (62°47.8';128°10.4')

66, C-092563 140-141 m BSN
inarticulate brachiopods
echinodern and trilobite debris
AGE: possibly Early Ordovician, Arenig

97064 69 m WHF
Ogygopsis sp.
Olirwides sp.
Oryctocephalus sp.
Pagetia Sp. 67.
Perorwpsis sp.
Spenciasp.
Zacanthoides sp.
AGE: Glossopleura Zone or Bathyuriscus-Elrathina Zone,
Middle Cambrian

MJO

C-087747 138 m MJO
Oepikodus cf. O. evae (Lindstrom)
inarticulate brachiopod
CAI: 5-6
AGE: Early Ordovician, Arenig

65. C-087748 143 m
Bergstroemognathus sp,
Dreparwdus arcuatus Pander
Juarwgnathus variabilis SerpagIi
Oepikodus evae (Lindstrom)
Oistodus sp.
Perwdonsp.
Protopanderodus? sp.
Scolopodus sp.
Walliserodus australis Serpagli
CAI:5-6
AGE: Early Ordovician, early Arenig

97069 138 m WHF
Elrathia? sp.
Helcwru!lla sp.
Kootenia sp.
Perorwpsis sp.
zacanthoides sp.
AGE: Bathyuriscus-Elrathina Zone, Middle Cambrian

97065 91.5 m WHF
Kootenia sp.
Pachyaspis sp.
Pagetiasp.
Perorwpsis sp.
AGE: Glossopleura Zone or Bathyuriscus-Elrathina Zone,
Middle Cambrian

59.

60.

58.

68.
97063 30 m WHF
Amecephalus? sp.
Caborcella? sp.
Ogygopsis sp.
Pagetiasp.
AGE: early or medial Middle Cambrian

61.

Section 28 (62°34.0';128°;9.7')

62. C-099362 -21 m WHF
Eldoradia sp.
Elrathia? Sp.
Helcwnella sp.
Hypagrwstus sp.
Modociasp.
REMARKS: This collection is probably from a horizon in
the upper part ofthe Rockslide Formation.
AGE: Late Middle Cambrian Bolaspidella Zone

69.

70.

C-092562 71-72 m BSN
dichograptid(?) and didymograptid(?) fragments
Clorwgraptus sp.
Tetragraptus cf. T. quadribrachiatus (HaIl)
AGE: Probably Early Ordovician, Arenig but possibly
early Middle Ordovician, Llanvirn

C-092562 71-72 m MJO
fragments ofoistodiform elements and other coniforms
CAI:6
AGE: Ordovician

C-087746 52 m MJO
Dreparwdus cf. D, arcuatus Pander
Dreparwistodus sp.
Protopanderodus sp.
Scolopodus sp,
CAI:5-6
AGE: Early Ordovician

Section 29 (62°32.5';128°5.5') Section 38 (62°57.8';128°22.2')

63. C-083040 0-2 m WHF
Baltagrwstus sp.
Elrathia? sp.
Hypagrwstus sp.
Lingulella sp.
afT. Onchorwtopsis sp.
AGE: late Middle Cambrian Bolaspidella Zone

71. C-087638 I.5 m
coni form elements indel.
paraconodont? indel.
inarticulate brachiopod
AGE:Early(?) Ordovician

Section 40 (62°26.8';128°23.9')

MJO

BROKEN SKULL FORMATION·LIMESTONE MEMBER

72. C·087034 312 m MJO
Dreparwistodus sp(p).
Histiodella? sp.
"Oneotodus" sp(p).
"Scolopodus" gracilis Ethington and Clark
S.spp.
inarticulate brachiopod
CAI:5
AGE: Early Ordovician,late Tremadoc-Arenig

BROKEN SKULL FORMATION·DOLOSTONE MEMBER

Section 29 (62°32.5';128°5.5')

64. C-083042 655-683 m MJO
"AcontWdus" sp.
Cordylodus sp. indet.
Dreparwistodus? sp.
Oistodus? sp.
"Oneotodus" sp.
Scolopodus sp.
CAI: 5-6
AGE: Early Ordovician, probably Tremadoc 73. C·087052 62°53,5';128°15.7'

Phragmodus? sp.
indeterminate coniform fragments

MJO
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Section 31 (62"50.3';128°8.5')

Section 29 (62°32.5';128°5.5')

stelJiscaphate element, nov.?
CAI:5
AGE: Ordovician, ?Middle

74. C·081885 62"36.5';128"20.2' BSN
sponge
Maclurites?
indeterminate brachiopods and trilobites
AGE: probably Middle or Late Ordovician

BSN

C-087819 116 m BSN
Clonograptus sp.
indeterminate trilobite
AGE: Early Ordovician to early Middle Ordovician,
Tremadoc to L1anvirn

C-087817 116 m BSN
undetermined trilobite
pliomerid and raphiophorid trilobites
Megalaspides? sp.
Poronileus? sp.
AGE: Ordovician, very probably late Arenig (/. victoriae
graptolite Zone)

C-082888 480 m
Caryocaris? sp.
undetermined dendroid graptolite
Acanthograptus? sp.
Callograptus? sp.
Climacograptus? sp.
Cryptograptus sp.
Didymograptus Sp.
Glossograptus sp.
Glyptograptus sp.
lsograptus sp.
Pterograptus sp.
Tetragraptus 2 spp.

Section 33 (62°34.8';128°15.9')

83. C-I02578 -2 to 0 m MJO
Drepanoistodus sp.
Oepikodus sp.
Oistodus? sp.
Walliserodus sp.
CAI:5
AGE: late Early or Middle Ordovician

Section 38 (62°57.8';128°22.2')

Drepanoistodus? sp.
Plectodina? sp.
CAI:6-7
AGE: Middle to Late Ordovician

84. C-087640 576 m MJO
Bewdella? sp.
Perwdon sp. indet.
Pygodus sp. (primitive ramiforms)
inarticulate brachiopods
indeterminate coniforms
CAI:6
AGE: probably Middle Ordovician, possibly middle to late
Arenig

85. C-087639 450 m MJO
Belodella sp.
Plectodina? sp.
oistodiform and ramiform fragments indet.
CAI:5
AGE: Middle to Late Ordovician

86. C-087818 149 m BSN
inarticulate brachiopods
sponge spicules
echinoderm plates
asaphid trilobite
Lachnostoma? sp.
AGE: Ordovician; probably latest Arenig, Zone J (1.
victoriac graptolite Zone)

87.

Section 42 (62"42.3';128°23.9')

88.

89.

MJO

C-092551 716-717 m BSN
inarticulate brachiopods
AGE: possibly Early Ordovician, Arenig

C-092553 836-844 m BSN
echinoderm debris
trilobite fragments
Nanorthis sp.
Nanorthis? sp.
AGE: Early Ordovician, late Tremadoc to Early Arenig,
Canadian trilobite zone C to G

C·087623 42 m
Bewdella sp.

C-092552 782-783 m BSN
inarticulate brachiopods
AGE: possibly Early Ordovician, Arenig

Section 32 (62°47.1';128°28.4')

82.

78.

76. C-082653 62°55.4';128°24.5' AWN
Carinatina? sp.-finely costate form
undet. brachiopod fragments
large echinoderm ossicle with single axial canal
REMARKS: The fauna contained in sample C-082653 is
recrystallized and poorly preserved. The Carinatina? sp. is
suggestive !Jfan Early to Middle Devonian age.
AGE: suggestive of Early to Middle Devonian

75. C·087035 62°55.4';128"24.5' MJO
Belodella sp.
Glyproconus? asymmetricus Barnes and Poplawski
Juanognathus sp.
Oepikodus eooe Lindstrom
Periodon aft'. P. flabellum Lindstrom
ftReutterodus" andinus Serpagli?
Scolopodus sp.
Walliserodus australis Serpagli
pbosphatic fragments, including rings
CAI:5
AGE: Early Ordovician, early Arenig

79.

81. C·087048 -2 to 0 m MJO
PleclOdina? sp. indet.
Wal/iserodus? sp.
indeterminate fragments of conifonn and "fibrous"(?)
elements
CAl: 5-6
AGE: Ordovician

77. C-I02580 62"37.0';128°12.6' MJO
Histiodella? sp.
ftTetraprioniodus" lindstroemi Sweet and Bergstrom
CAI:5
REMARKS: "T." lindstroemi thought to be part ofPygodus
apparatus.
AGE: probably Middle Ordovician, possibly late Arenig

80.
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RABBITKETTLE FORMATION (northeast of South Nahanni 100.
River)

Section 22 (62°41.3';128°19.0')

Ptychaspis-Prosallkina Zone and Saukia Zone, Late Cambrian

96. C-097070 62°34.0';128°10.0' WHF
Aphelaspis sp.
Dunderbergia sp.
Olenaspella sp.
Ptychagnostus sp.
REMARKS: Collection from near the base of the
Rabbitkettle Formation.
AGE: Aphelaspis Zone, Late Cambrian

WHF

WHF

WHF

WHF

WHF

REMARKS: This locality is approximately 0.2 km south of
section 22. Its stratigraphic position is estimated to be
several metres above the level oflocality 96988 (below).

96988 1877.5 m WHF
Eurekia? sp.

96987 1835.5 m WHF
Eurekiasp.

96986 1826.5 m WHF
Eurekia sp.

96985 1773.5 m WHF
Rasettia sp.

96982 1485.5 m
Coosella sp.
Crepicephalus sp.
Kormagnostus sp.

96984 1516 m
Olenaspella sp.

96980 1431.5 m
Agnostus sp.
Blountia sp.
Kingstonia sp.
Kormagnostus sp.

REMARKS: Index fossils for many of the Cambrian zones
of the North American faunal province are missing in the
above section, perhaps because of an unsuitable
depositional environment. Glyptognostus at locality 96977
(Section 22, 1346 m, Rockslide Formation) and
Crepicephalus sp., Coosella sp., and Kormagnostus sp. at
locality 96982 serve to place these and the intermediate
localities in the Cedaria-Crepicephalus Zone, and to
demonstrate that little or no erosion took place at the
Rockslide·Rabbitkettle formational contact. Aphelaspis sp.
at locality 96983 serves to place the locality in the
Aphelaspis Zone and the nearby locality 96984 is
tentatively placed in that zone. Between localities 96984
and 96985 there is ample room to accommodate the
undocumented Dunderbergia, Elvinia, Conaspis, and
parte?) of the Ptychaspis-Prosaukia zones. A large saukid
head seen, but not collected, while walking over the 43.5 m
siltstone and shale unit suggests the unit belongs to the
Ptychaspis.Prosaukia Zone. Rasettia sp. in locality 96985
may belong to either the Ptychaspis-Prosaukia Zone or to
the Saukia Zone. Eurekia sp. in collections 96986-96989
indicate that they belong to the Saukia Zone.

96981 1432 m
Agnostus sp.
Cedariasp.
Kormagnostus sp.
Welleraspis sp.

96983 1508.5 m
Aphelaspis sp.
Olenaspella sp.
Ptychagnostus sp.

Aphelaspis Zone, Late Cambrian

99.

The Dunderhergia Zone, Elvinia Zone, Canaspis Zone,
and part of the Ptychaspis-Prosaukia Zone are barren or
absent

101.

98.

104.

102.

105.

106.

103.

Cedaria-Crepicephalus Zone, Late Cambrian ambrian

WHF

MJO

MJO

MJO

96989
Eurekia? sp.
Leiocoryphe? sp.

C-087033 62°54.9'; 128°26.4' MJO
Cordylodus sp(p).
Proconodontus? sp.
Teridontus nakamurai (Nogami)?
CAI: 3-4?
REMARKS: Collected from within a few metres beneath top
of Rabbitkettle Formation.
AGE: latest Cambrian-Early Ordovician, Tremadocian,
Cordylodus proavus Zone

C-087620 62°58.0';128°34.9'
Acodus deltatus Lindstrom?
inarticulate brachiopod
AGE: probably Early Ordovician

C-082659 62°54.9';128°26.4' BSN
inarticulate brachiopod
Apheoorthis sp.
Syntrophina sp.
hystricurid trilobite
REMARKS: Collected from within a few metres from top of
the Rabbitkettle Formation at same location as C-087033
above.
AGE: Early Ordovician, Tremadoc

C-087631 30 m
scandodiform element
AGE: Ordovician

AGE: early Middle Ordovician, Llanvirn,
Paraglossograptus etheridgei Zone

C-087621 62°58.0';128°34.9'
"Oneotodus" sp.
AGE: Ordovician

95. C-081817 62°42.3';128"23.1' BSN
inarticulate brachiopod
orthid brachiopod
unidentified trilobites, 2 or more genera
Bowmania sp.
Euptychaspis sp.
Eurekiasp.
Leicoryphe sp.
Pseudoagnostus? sp.
AGE: Late Cambrian, Trempealeaun Saukia Zone

94.

92.

93.

Section 44 (62°57.2';128°23.7')

91.

90.

97.
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107. C-099361 164 m WHF
Dunderbergia sp.
lddingsia sp.
lrvingella sp.
Stenambon sp.
REMARKS: Strata containing the above collection (GSC
Loc. 099361) correlate with the medial part of the
Rabbitkettle Formation in Section 23 (Fritz, 1981, Fig.
19.1).

AGE: Elvinia Zone, Late Cambrian

114. C-087038 62°17.5';128°12.4' MJO
Drepanoistodus sp.
Eoplacognathus? sp.
Panderodus? sp.
Periodon cf. P. aculeatus (Hadding)
Protopanderodus cf. P. varicostatus (Sweet and Bergstrom)
Pygodus ramiform elements
CAI: 5.5
AGE: early Middle Ordovician, late Llanvirn-Llandeilo

DUO LAKE FORMATION

RABBITKETTLE FORMATION (southwest of South
Nahanni River)

C-087618 62"38.2';129°47.4' MJO
indeterminate coniform element
AGE: probably Early Ordovician

C-086283 62"24.2';129°25.3' MJO
Drepanoistodus? sp.
inarticulate brachiopod
AGE: probably Ordovician

C-087045 62°17.4';128°54.3' MJO
Amorphognathus sp. indet.
Belodina sp. indet.
Drepanoistodus cf. D. suberectus (Branson and MehD
D.? venustus? (Stau1'fer)
Panderodus sp. indet.
Periodon aculeatus <Hadding)
Protopanderodus sp. indet.
Scabbordella? sp.
Walliserodus? sp. indet.
microgastropods and bryozoan steinkerns
CAI:5
AGE: Middle Ordovician, probably late Llandeilo·early
Caradoc

C-076438 62°25.5';129°21.8' BSN
Climacograptus sp.
Monograptus sp. (with triangulate thecae)
AGE: Early Silurian, middle to earliest late Llandovery,
millepeda. Zone to early turriculatus Zone

C-083035 62°27.7';129°9.5' BSN
Cyrtograptus sp.
Monograptus? sp.
Retiolites sp.
AGE: Middle Silurian (Wenlock) or latest Early Silurian,
latest Llandovery

C-083034 62°27.7';129"9.5' BSN
Monograptus sp.?
M. ex gr. M. spiralis (Geinitz)
Retiolites sp.
REMARKS: C-083034 is within the M. spiralis Zone (top
zone of the Llandovery graptolitic sequence); C-083035,
collected 7 m above C-083034, could be within the
uppermost part of the same zone, but more likely is higher
and within the Wenlock.C-083035 was collected an
estimated 16 m below the base of the Steel
Formation.AGE: late Early Silurian, late Llandovery,
Monograptus spiralis Zone

C-076434 62°23.4';129°6.7' BSN
Climacograptus sp.
Monograptus 3 spp. (two with triangulate thecae)
AGE: Early Silurian, middle to earliest late Llandovery,
millepeda. Zone to early turriculatus Zone

116.

118.

115.

117.

MJOC-103693 62°30.9';129°14.4'
Procorwdontus sp.
AGE: probably Late Cambrian

111.

110.

109.

108.

RABBITKETTLE FORMATION (near South Nahanni
River)

119. C-087884 62°45.2';129°54.7'
Monograptus? sp.
AGE: probably Silurian

BSN

112. C-087040 62"22.3';128"26.0'
Drepanoistodus sp.
Panderodus sp.
Periodon sp. indet.
Protopanderodus sp.
Scabbardella? sp.
Walliserodus? sp.
gastropod steinkerns
CAI:5
AGE: Middle to Late Ordovician

MJO 120.

121.

C-087887 62°26.0';129°30.0' BSN
Monograptus sp.
Retiolites? sp.
AGE: Silurian, Llandovery or Wenlock

C-087606 62°35.9';129°38.9' MJO
Dapsilodus sp. indet.
Ozarkodina? sp. indet.
CAI:5
AGE: Silurian

113. C-OS7044 62° IS.S'; 12So 19.6' MJO
Amorphognathus sp.
Drepanoistodus cL D. suberectus
Oulodus? sp.
Ozarkodina? sp.
Panderodus? sp. indel.
Periodon sp.
Protopanderodus sp. indet.
Scabbardella? sp.
CAI: 5
AGE: late Middle Ordovician to Late Ordovician

122.

123.

C-086284 62°25.4';129°12.0' MJO
indeterminate coniform elements
AGE: probably Ordovician

C-086325 62°27.7';129°11.0' MJO
Dapsilodus sp. indet.
Oulodus? sp. indet.
mazuelloids, triaxial sponge spicules
CAI:5
AGE: Silurian, probably Early
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Section 9 (62°38.2';129°47.1')

Section 12 (62°28.3';129°01')

142. C-079641 311 m BSN
Monograptus spp.
M. sp. or Cyrtograptus sp.
AGE: Middle Silurian, Wenlock, rigidus Zone

BSN

C-087260 62°4.0';129°47.9' BSN
inarticulate brachiopod
Cryptograptus sp.
Dicellograptus sp.
Orthograptus sp.
AGE: Middle Ordovician, Caradoc, gracilis-bicornis Zone
to amplexicaulis Zone

C-I03694 62°29.6';129°11.5' MJO
Protopanderodus sp.
oistodiform(?) element indet.
CAI:5
AGE: Ordovician, probably Early or Middle

C-087259 62°4.3';129°48.2' BSN
Climacograptus bicornis longispina Hall
Cryptograptus sp.
AGE: Middle Ordovician, Caradoc, gracilis-bicornis Zone
to amplexicaulis Zone

C-076435 62"29.9';129°13.5' BSN
fragmentary graptolites
?Climacograptus sp.
Dicellograptus sp.
Dicranograptus Sp.
AGE: Middle Ordovician, Caradocian, gracilis-bicornis
Zone to Orthograptus quadrimucronatu8 Zone

C-087789 62°32.2';129°49.5' BSN
graptolite fragments
Climacograptus sp.
Cryptograptus? sp.
Glossograptus sp.
AGE: Middle Ordovician, Llanvirn to early Caradoc,
tentaculatus Zone to gracilis-bicornis Zone

139. C-076437 62°25.0';129°24.8' BSN
fragmentary graptolites
Climacograptus? sp.
Glossograptus? sp.
AGE: Ordovician, late Arenig to Caradoc

140. C-087798 62°32.2';129°49.3' BSN
Clonograptus? sp.
Tetragraptus sp.
AGE: Early Ordovician, approximatus Zone or fruticosus
Zone

141. C-087871 180-190 m BSN
Climacograptus? sp.
Dicellograptus sp.
Orthograptus? sp.
Reteograptus sp.
AGE: Middle or Late Ordovician, late Llandeilo to Ashgill

143. C-083037 130 m
Climacograptus Sp.
Glyptograptus sp.
Monograptus 2 spp.
M. cf. M. cyphus Lapworth

C-076436 62°23.9';129°18.5' BSN
fragmentary graptolites
diplograptid
Climacograptus ex gr. C. bicornis <Hall)
Dicranograptus sp.
AGE: Middle Ordovician, Caradocian, gracilis-bicornis
Zone to Orthograptus quadrimucronatus Zone

124. C-087605 62°35.9';129°38.9' MJO 134.
Dapsilodus sp.
AGE: Late Ordovician-Silurian

125. C-087760 62°44.8'; 129°58.0' BSN
Orthograptus sp.
AGE: Middle Ordovician to Early Silurian

126. C-087761 62°44.4';129°56.6' BSN 135.
Orthograptus sp.
AGE: Middle Ordovician to Early Silurian

127. C-087892 62°18.3.';129°34.2' BSN
Climacograptus ex gr. C. bicornis Hall
Cryptograptus? sp.
Orthograptus? sp.
AGE: Middle Ordovician to Late Ordovician, late 136.
Llandeilo to Ashgill

128. C-087258 62°3.9';129°50.8' BSN
Dicellograptus sp.
Glos8ograptus? sp.
graptolite fragments 137.
AGE: Middle or Late Ordovician

129. C-087265 62°44.2';129°56.0' BSN
Climacograptus? sp.
Dicellograptus sp.
Orthograptus? sp. 138.
AGE: Middle or Late Ordovician

132. C-087041 62°17.1';i28°10.8' MJO
Amorphognathus tvaerensis Bergstrom
Drepanoistodus cf. D. suberectus (Branson and Mehll
Eoplacognathus or Amorphognathus sp(p).
Panderodus? sp. indet.
Periodon sp.
Phragmodus cf. P. undatus (Branson and Mehll
Polyplacognathu8 ramosus Stauffer
Protopanderodus sp. indet.
Scabbardella? sp.
CAI:6
REMARKS: Collection is from a tongue(?) of Duo Lake
Formation near bend of South Nahanni River, eastern
Nahanni map area.
AGE: late Middle Ordovician, Early Caradoc, A. tvaerensis
Zone

130. C-087893 62°20.8';129°40.3' BSN
Climacograptus sp.
Dicellograptus sp.
Dicranograptus? Sp.
Orthograptus? Sp.
AGE: Middle Ordovician to Late Ordovician, probably
Caradoc

131. C-107916 62°17.2';128°10.8' BSN
inarticulate brachiopod
Climacograptus? Sp.
Orthograptus? sp.
AGE: probably late Middle or Late Ordovician, probably
Caradoc or Ashgill

133.
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AGE: Early Silurian, early Llandovery Monograptus
acinaces Zone or M. cyphus Zone, probably the latter

144. C-083038 281 m BSN
Climacograptus sp.
diplograptid
Morwgraptus 3 spp.
M. cf. M. communis Lapworth
M. triangulatus cf. M. triangulatus
triangulatus (Harkness)
Petalograptus sp.
Rastrites aff. R.longispinus Perner
AGE: Early Silurian, middle Llandovery, Monograptus
gregarius Zone

STEEL FORMATION

149.

150.

C-087036 62°19.5';128°19.0' MJO
Bergstroemognathus? sp.
Juanognathus? sp.
Protopanderodus sp.
Walliserodus australis Serpagli
REMARKS: Collection from donated specimen; location
approximate
AGE: Early Ordovician, early Arenig

C-087046 62°19.3';128°18.6' MJO
Dreparwistodus sp. indet.
Oepikodus? sp. indet.
Scolopodus? sp. indet.
diverse gastropod faWla (steinkerns)
CAI:5.5
AGE: Early Ordovician, probably Arenig

HA YWIRE FORMATION (northeast of South Nahanni
River)

151. C-079639 62°24.7'128°48.9' BSN
Apheoorthis? sp.
AGE: probably Early Ordovician, possibly very Late
Cambrian

153. Collection lost

Section 29 (62°32.5';128°5.5')

MJOC-I02583 62°32.8';128°17.0'
Drepanoistodus sp.
Protopanderodus leei Repetski?
CAI:5
AGE: Early or Middle Ordovician

152.

C-060082 62°27.6';129°49.6' BSN
sponge spicules
Bohemograptus bohemicus (Barrande) cf.
B. bohemicus tenuis (Boucek)
REMARKS: The Bohemograptus bohemicus in C-060082
resembles the subspecies tenuis in the narrowness and
strong curvature of the rhabdosome, and in the high
position of the aperture of the first theca with regard to the
sicula. The leintwardinensis prim us Zone of the
northwestern mainland is about equivalent, in the Arctic
Islands, to the fritschi linearis Zone and most of the
bohemicus tenuis Zone, an interval that Thorsteinsson and
Uyeno (1981, p. 2) correlate with the siluricus Conodont
Zone.
AGE: Late Silurian, Ludlow, probably Saetograptus
leintwardinensis primus Zone ofJackson et al. (1978)

145.

C-092560 1662-1685 m MJO
Oulodus sp(p).
Panderodus sp.
CAI:5
AGE: late Middle Ordovician through Early Silurian

C-092556 952-956 m MJO
Oepikodus sp.
Scolopodus abruptus Repetski
Walliserodus australis Serpagli
CAI:5
AGE: Early Ordovician, early Arenig

C-092559 1340-1343 m MJO
Leptochirognathus sp. A ofTipnis et al. (1978)
Multioistodus sp.
CAI: 5-6
AGE: early Middle Ordovician, late Arenig-early L1anvirn

C-092555 881-883 m MJO
"Acontiodus" sp.
Dreparwdus arcuatus Pander
Oepikodus? sp.
Oneotodus costatus Ethington and Brand?
Scolopodus sp(p).
Ulrichodina def7.exa Furnish
Walliserodus australis Serpagli
CAI:5
AGE: Early Ordovician, early Arenig

MJOC-092554 844-850 m
Acodus deltatus Lindstrom?
"Acontiodus" sp.
"Scan.dodus" sp.
Scolopodus? sp.
Ulrichodina sp.

158.

157.

154.

155.

156.

148. C-081854 62°17.8';128°12.2' BSN
echinoderm fragments
Palliseria sp.
·Trocholitoceras? sp.
REMARKS: ·Indicates placement in reference collection.
AGE: early Middle Ordovician, Whiterock

HA YWIRE FORMATION (near and southwest of South
Nahanni River)

147. C-087043 62°17.6';128°08.6' MJO
Belodina sp. indet.
Drepanoistodus cf. D. suberectus (Branson and MehD
Panderodus sp. indet.
Periodon sp. indet.
Protopanderodus sp. indet.
CAI: 6-7
REMARKS: Collection is from donated specimen for which
location is suspect; Haywire Formation not mapped at
reported locality.
AGE: Middle-Late Ordovician

146. C-087042 62°19.8';128"20.1' MJO
Amorphognathus tuaerensis Bergstrom
Drepanoistodus cf. D. suberectus (Branson and MehD
Eocarniodus? sp.
Panderodus sp. indet.
Periodon cf. P. aculeatus (Hadding)
Phragmodus cf. P. undotus (Branson and Mehl)
Polyplacognathus ramosus Stauffer
Protopanderodus sp. indet.
CAI:5
AGE: late Middle Ordovician, early Caradoc, A. tuaerensis
Zone,
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CAI:5
AGE: Early Ordovician

Section 31 (62°50.3';129°08.5')

159. C-087050 268.5 m MJO
Aphelognalhus sp.
Belodina sp.
Ozarkodina cf. O. n. sp. A
Pleclodina sp.
gaslropods & oSlracodes
CA!: 5-6
AGE: lale Middle 10 Lale Ordovician. late Caradoc­
Ashgill

165.

166.

Chaetetipora? sp.
AGE: probably Late Ordovician. possibly Early Silurian

C-087627 180 m MJO
Belodina sp.
Drepanoistodus? venustus (Stauffer)?
Panderodus sp.
cordylodiform element
CAI:6
AGE: Middle to Late Ordovician

C-087626 175 m MJO
Phragmodus? sp.
CAI:6-7
AGE: Middle to Late Ordovician

160

161.

C-081846 264 m BSN
echinoderm columnals. streplelasmid coral
Catenipora sp.
Biglwrnia sp.
aff. Estlandia sp.
Lepidocyclus sp., Paucicrura sp.
indeterminate brachiopod
AGE: late Middle or Late Ordovician, late Caradoc or
Ashgill

C-081841 130.5 m BSN
echinoderm columnaIs
gastropod fragment
Anataphrus? sp.
Calyptaulax? sp.
Lepidocyclus sp.
Paucicrura sp.
Platystrophia sp.
Strophomena? sp.
Thaerodonta sp.
undetermined brachiopods
AGE: late Middle or Late Ordovician, probably Caradoc,
possibly AshgiIJ

167. C-087771 168 m BSN
echinoderm fragments
sowerbyeIJid brachiopods
Paucicrura? sp.
Grewingkia? sp.
AGE: probably late Middle or Late Ordovician

168. C-087625 123 m MJO
Panderodus sp.
ramiform fragments
AGE: Ordovician to Early Devonian

169. C·087624 48 m MJO
Amorplwgnathus sp. indet.
Belodina sp.
Eocarniodus? sp.
Panderodus sp.
Periodon sp.
CAI:5-6
AGE: Middle to Late Ordovician. probably Caradoc

Section 33 (62°34.8';128°15.9')

Section 32 (62"47.1';128°28.4')

163. C-087628 306 m MJO
Aphelognathus sp. indet.
Belodina sp.
Eocarniodus? sp.
Panderodus sp.
Walliserodus cf. W. amplissimus
Serpagli
CAI:5
AGE: late Middle to Late Ordovician, late Caradocian­
Ashgill

C-087049 130.5 m MJO
Aphelognathus sp.
Belodinn sp.
Dreparwistodus suberectus <Branson and MehD
D.? venustus (Stauffer)?
oulodu.s? sp.
Ozarkodina n. sp. A
Panderodus sp.
Plectodina sp.
"Pseudooneotodus" mitratus (Moskalenko)
P.sp.
Staufferella lindstroemi (Ethington and Schumacher)
gastropods, ichthyoliths(?), bryozoans
others
CAI:5
AGE: late Middle to Late Ordovician, late Caradoc-Ashgill

162.

164.

196

C-087774 280 m
echinoderm fragments
Helicelasma? sp.

BSN

170. C-I02579 885m MJO
Leptochirognathus? sp.
Multioistodus sp.
CAI:5
AGE: early Middle Ordovician, late Arenig-early Llanvirn

Section 35 (62°47.8';128°7.8')

171. C·081850 174m BSN
Grewingkia sp.
Plaesiomys sp.
Lepidocyclus sp.
Paucicrura sp.
Thaerodonta sp.
AGE: latest Middle Ordovician, late Caradoc

172. C·081836 48 m BSN
Grewingkia sp.
Lepidocyclus sp.
Paucicrura sp.
Plaesiomys sp.
Thaerodonta sp.
AGE: latest Middle Ordovician, late Caradoc

Section 36 (62°46.8';128°20.1')

173. C-082655 357 m BSN
orthid brachiopod
undetermined tabulate and rugose corals (one of latter has
dissepiments)
Catenipora sp.
Paleofavosites sp.
AGE: Silurian



Section 38 (62°57.8';128°22.2')

174. C-087643 646 m
Aphelognalhus sp.
Belodina sp.
Panderodus sp.
CA1: 5-6
AGE: late Middle 10 Late Ordovician

Section 53 (62°33.2';128°22.3')

Section 49 (62°33.12'; 128°17.37')

C-087632 52 m MJO
Eoplacognathus sp.
"Oneotodus" sp.
Walliserodus sp.
oistodiform element
echinoderms, lots of phosphatic debris
inarticulate brachiopods
CAI:4
AGE: Middle Ordovician, Llanvirn-early Caradoc

184. C-081870 -1.5 m BSN
gastropod, bryozoan
undetermined solitary corals (with dissepiments)
Cateripora 2 spp.
Paleofavosites sp.
auloporinid and heliolitid corals
Skenidiodes sp.
indeterminate trilobite
AGE: Silurian or extremely Late Ordovician

183.

MJO

C-087641 583 m MJO
Belodina sp.
Drepanoistodus cf. D. suberectus (Branson and Mehl)
D. cf. D. venustus (Stauffer)
Panderodus sp.
AGE: middle to Late Ordovician

C-087642 644 m MJO
Belodina sp.
Oulodus? sp.
Panderodus? sp.
oistodiform element
CAI:5-6
AGE: middle to Late Ordovician

176.

175.

Section 41 (62°31.9'; 128°36.5')

177. C-079640 1 m BSN
indeterminate solitary and heliolitid(?) corals
AGE: probably Silurian

185. C-081888 -30 to 0 m
indeterminate solitary coral
Favosites? sp.
Halysites sp.
AGE: Silurian

BSN

Section 44 (62°57.2';128°23.7')

178. C-082693 275 m BSN
undetermined algae, stromatoporoids, bryozoans,
echinoderm debris, brachiopods, trilobites, gastropods
Alispira? sp.
Auloporella? sp.
Catenipora sp.
favositid coral
solitary and colonial rugose corals (some with
dissepiments)
AGE: Silurian, probably Llandovery

186. C-087039 0 to -7 m
Belodina sp.
Drepanoistodus sp.
Ozarkodina? sp.
Panderodus sp.
Periodon sp. indet.
Plectodina sp. indet.
phosphatic "conularid" fragments
CAI:5
AGE: Middle to Late Ordovician

MJO

187. C-087645 16.5 m MJO
Aplu!lognathus? sp. indet.
Belodina sp.
Dapsilodus sp.
Drepanoistodus? venustus (Stauffer)?
Panderodus sp.
inarticulate brachiopods, sponge spicules
CAI:5-6
AGE: probably Late Ordovician

Section 55 (6Z059.5';128°19.7')179.

180.

C-088013 275 m BSN
undetermined algae, bryozoan, echinoderm debris,
brachiopods, gastropods, conulariid(?)
heliolitid, halysitid, and rugose corals
Catenipora sp.
Glyptograptus? sp.
Bumastus? sp.
Plalylichas? sp.
Proetus (Lacuniporaspis?) sp.
AGE: Early Silurian, Llandovery

C-087634 243 m MJO
Aplu!lognathus sp.
Drepanoistodus sp.
Oulodus? sp.
Panderodus sp.
gastropods and ichthyoliths
AGE: late Middle to Late Ordovician

188. C-087644 15 m
Panderodus sp.
ramiform element indet.
microgastropods
AGE: probably Ordovician

MJO

181.

182.

C-087633 160 m MJO
Panderodus? sp.
indeterminate fragments of Aplu!lognathus?
CAI:5-6
AGE: Middle to Late Ordovician

C-088011 160 m BSN
Helicelasma? sp.
AGE: probably Late Ordovician, or possibly Early Silurian

WHITTAKER FORMATION

189. C-087601 62°58.0';127"55.0' MJO
Ozarkodina confluens (Branson and Mehl) alpha and
gamma
morphotypes (Klapper and Murphy, 1975)
CAI:5
REMARKS: The gamma morphotype of O. confluens is
recorded as early as the siluricus Zone but is most common
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Section 44 (6Z057.2·;128°23.7')

Section 36 (6Z046.8·;128°20.1')

MJOC-087619 62°58.1';128°37.2'
Protopanderodus? sp.
CAI:7
AGE: Ordovician

C-086327 62°55.8';128"25.0' MJO
Panderodus sp.
Pterospathodus pennatus (Walliser)
Walliserodus? sp.
CAI:5
AGE: late Early-early Middle Silurian, late L1andovery-early
Wenlock, cellolli-amorphognathoides zones

196. C-082657 62°42.1';128"25.5' BSN
echinoderm columnals
bryozoan,brachiopods
gastropod, straight cephalopod
asaphid and chei rurid trilobites
Cryptolithus aff. C. lorettensis Foerste
AGE: late Middle Ordovician, late Caradoc, probably
Barneveld

200. C-074482 364.5 m BSN
biserial graptolite
AGE: Early Ordovician to Middle Silurian, Arenig to
Wenlock

20 I C-082697 570 m BSN
straight cephalopod
Mnnograptus sp.
M. ex gr. M. priodnn (Bronn)
AGE: late Early or Middle Silurian, late L1andovery to
Wenlock

198. C-087629 309 m MJO
Belodella? sp.
Dapsilodus? sp.
Milaculum sp.
Panderodus sp.
Sroufferella sp.
inarticulate brachiopods
phosphatic ("conularid") bar fragments
sponge spicules
CAI:5
AGE: Middle to Late Ordovician

197. C-087630 400 m MJO
Oulodus? sp.
Panderodus? sp.
Pterospathodus pennatus (Walliser)
Walliserodus sp.
AGE: late Early to early Middle Silurian, late Llandovery-early
Wenlock, celloni-amorphognathoides zones

195.

194.

202. C-082698 570 m BSN
straight cephalopod
indeterminate brachiopods
Monograptus spp.
AGE: Silurian

199. C-074480 455 m BSN
Monograptus spp.
Retiolites sp.
AGE: Early or Middle Silurian, Llandovery or Wenlock

in the index fauna of Nevada (Klapper and Murphy, 1975,
p. 16). The alpha morphotype occurs within the Kockella
Stufe and higher in association within the gamma.
Collected from top 0.2 m of Whittaker Formation
immediately below locality C·087602 of the Delorme
Formation.
AGE: Middle to Late Silurian, late Wenlock through early
Pridolian

193. C·086328 62°53.9';128°16.1' MJO
Aspidognathus? sp.
Panderodus sp.
Pterospathodus celloni (Walliser)
Walliserodus? sp.
CAI:5-6
AGE: late Early Silurian, late Llandovery,
celloni-amorphognathoides zones

192. C-074497 62°46.3';128°19.2' BSN
echinoderm fragments
small cephalopods, several species
small gastropods, several species
small bivalves, two species
small brachiopods, four or more genera
Ulrichostylus? sp.
solitary rugose coral
Climacograptus cf. C. angustus (Perner)
Glyptograptus sp.
Astroproetus sp.
Harpidella? sp.
Leonaspisjaanussoni Chatterton and Perry
REMARKS: Collection is from 12 m above base of the
Sapper Formation. The fauna is very rich but most of the
benthos are small specimens. In Canada, Climacograptus
and Glyptograptus are not known from rocks younger than
middle Llandovery. About a hundred specimens of
graptoJites were recovered by etching; none are
monograptids, which would be expected to be common
above the acuminatus Zone. C. angus/us ranges from
Ashgill to early Liandovery and the oldest known
Leonaspis is from uppermost Ordovician rocks. L.
jaanussoni was described from the Whittaker Formation
near Avalanche Lake, Glacier Lake map area (about 18.3
m (60 miles) southeast of C-074497) from beds assigned
to the Distomodus kellluckyensis conodont zone (early
L1andovery) and perhaps somewhat younger).
AGE: Early Silurian, early Llandovery, probably
persculptus Zone or acumina/us Zone

191. C-087615 62°58.0';128°40.0' MJO
Aphelognathus sp.
Dreparwistodus? suberectus
D.? uenustus (Stauffer)?
Panderodus sp.
Phragmodus sp.
Walliserodus cf. W. amplissimus (Serpagli)
microgastropods
CAI: 5-6
AGE: late Middle to Late Ordovician,late Caradoc-Ashgill

190. C·087603 -3 m MJO
Ozarkodina? sp.
Panderodus? sp.
CAI:5
AGE: probably Middle Silurian to Early Devonian

SAPPER FORMATION· limestone member
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203.

204.

C-082699 548 m BSN
undetermined echinoderm debris, gastropods, cephalopod,
solitary coral, brachiopods
Atrypa sp.
Atrypoidea? sp.
Kirkidium? sp.
AGE: Silurian, probably Ludlow, possibly late Wenlock

C-082696 525 m BSN
Morwgraptus ex gr. M. Priodon (Bronn)
AGE: late Early or Middle Silurian, late Llandovery to
Wenlock

Aulacognathus sp.
Carniodus carnulus (Walliser)
Oulodus {luegeli (Walliser)
Panderodus sp.
Pseudooneotodus tricornis Drygant
Pterospathodus pennatus procerus (Walliser)
P. cf. P. amorphognathoides Walliser
Walliserodus sp.
CAI:5-6
AGE: late Early to early Late Silurian, latest Llandovery­
early Wenlock, amorphognathoides Zone

Section 48 (62°56.1';128°25.2')

C-088012 275 m BSN
indeterminate brachiopod
Orthograptus? sp.
AGE: probably Middle or Late Ordovician

C-082695 481 m BSN
Howellella? sp.
Morwgraptus ex gr. M. priodon (Bronn)
AGE: late Early or Middle Silurian, late Llandovery to
Wenlock

BSN

C-074499 48 m BSN
echinoderm columnals
atrypid brachiopod
undetermined brachiopod
Kirkidium (Kirkidium) sp.
AGE: Silurian, late Wenlock to early Pridoli

C-074483 13.5 m
Morwgraptus sp.

Section 54 (62°28.4';127°59.1')

214. C-074486 75 m BSN
sponge spicules
indeterminate brachiopod
Climacograptus? sp.
Cyrtograptus? sp.
Morwgraptus ex gr. M. spiralis (Geinitz)
Retiolites sp.
AGE: late Early Silurian, latest Llandovery, Morwgraptus
spiralis Zone

215. C-074484 69 m BSN
Orthograptus? sp.
AGE: Middle Ordovician to Early Silurian

216. C-087051 12 m MJO
Panderodus? sp.
phosphatic gastropods, crinoids(?), and indeterminate
tubes
AGE: Ordovician-Silurian

213. C-086326 0-1 m MJO
Astropentagnathus irregularis Mostler
Dapsilodus sp.
Oulodus {luegeli (Walliser)
Panderodus sp.
Pterospathodus celloni (Walliser)
Walliserodus sp.
inarticulate brachiopod
phosphatic fragments indet.
phosphatized ostracodes and gastropods
scolecodonts
CAI:5
AGE: Early Silurian, late Llandovery, celloni Zone

217. C-081809 5 m BSN
echinoderm columnaIs
bryozoan
Paucicrura? sp.
Strophomena? sp.
AGE: probably late Middle or Late Ordovician, Caradoc or
Ashgill

Section 60 (6Z044.8';128°27.5')

Section 49 (62°33.0';128°17.5')

219.

218.

BSN

MJOC-086329 -5 m
Aspidognathus sp.

C-082694 507 m BSN
sponge spicules
indeterminate brachiopod
Morwgraptus ex gr. M. priodon (Bronn)
AGE: late Early or Middle Silurian, late Llandovery to
Wenlock

C-087635 315 m MJO
Oulodussp.
Panderodus sp.
CAI:3-4
AGE: probably Early Silurian, Llandovery

C-082700 481 m
echinoderm debris
indeterminate brachiopods
Howellella? sp.
Morwgraptus sp.
AGE: Silurian

C-087636 411 m MJO
Carniodus sp.
Oulodus cf. O. {luegeli (Walliser)
Panderodus sp.
Walliserodus sp.
scolecodonts
sponge spicules
AGE: Early to early Middle Silurian, Llandovery-early
Wenlock

C-087637 481 m MJO
Aspidognathus n. sp. B. aff.
A. tuberculatus Walliser
Belodella sp.
Carniodus carnulus Walliser
Oulodus cf. O. {luegeli (Walliser)
Panderodus sp.
Pterospathodus amorphognathoides Walliser
P. pennatus Walliser
Walliserodus sp.
CAI:5
AGE: late Early to early Middle Silurian, latest
Llandovery-early Wenlock, amorphognathoides Zone

212.

206.

211.

209.

208.

210.

207.

205.

199



AGE: Early Silurian to Early Devonian, Llandovery to
Pragian

SAPPER FORMATION - silty limestone member

220. C-081838 62°55.5';128°13.7' AWN
favositids
Hexagonaria sp.
Spinatrypa sp. cf. S. andersonensis (Warren)
Leiorhyn.chus manetoe McLaren
very large echinoderm ossicle with single axial canal
REMARKS: Samples C-081887 and C-081820 (Grizzly
Bear Formation), C-081832 and C-081833 (Funeral
Formation), C-081838 (Sapper Formation), and C-082658
(Landry Formation) contain a number of elements that
suggest assignment to the "Schuchertella" adoceta Zone of
Pedder (1975) and are dated as early Eifelian, early Middle
Devonian. This zone occurs typically in the lower, but not
lowermost part, of the Hume Formation in the Norman
Wells area. Leiorhynchus manetoe McLaren (1962) present
in samples C-081887 and C-081820 (Grizzly Bear
Formation), C-081838 (Sapper Formation), and C-082658
(Landry Formation) is a common element in the Headless
Formation and equivalent rocks in the North and South
Nahanni rivers region. Associated fossils suggest
assignment to the adoceta Zone.
AGE: probably adoceta Zone, early Eifelian, early Middle
Devonian

226.

227.

228.

P. parawebbi Chatterton
P. cf. P. kluepfeli Wittekindt
P. robusticostatus Bischoffand Ziegler group
ichthyoliths
CAI:5
AGE: Middle Devonian, probably Eifelian,
australis-kockelianus zones

C-088039 62°58.0'; 128°42.0' AWN
orthoconic cephalopod
cf. Anetoceras sp.
Styliolina sp.
REMARKS: Impressions suggestive of Anetoceras sp. in
sample C-088039, ifcorrectly determined, would indicate a
late Zlichovian, Early Devonian age for the containing
beds (Chlupac, 1976).
AGE: late Zlichovian, Early Devonian

C-074492 62°46.4';128°29.0' AWN
Nowakia sp. cf. N. maueri holynensis Boucek
Styliolina sp. S. glabra Lardeux
AGE: late Emsian of late Early Devonian to earliest
Eifelian ofearly Middle Devonian

C-088035 62°58.0';128°42.0' AWN
Nowakia sp. cf. N. elegans (Barrande)
Paranowakia sp. cf. P. obuti Boucek
Styliolina sp. cf. S. elongata Peneau
AGE: late Lochkovian and Pragian, Early Devonian

221.

222.

223.

224.

225.
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C-086408 62°33.2';128°22.3' MJO
Polygnathus linguiformis linguiform is Hinde
P. parawebbi Chatterton
P. sp. indet.
Tortuodus kockelianus australis (Jackson)
CAI:5
AGE: Middle Devonian, Eifelian, australis Zone

C-086407 62°33.1';128°17.6' MJO
Belqdella sp.
Oulodus? sp.
Panderodus sp.
Pandorinellina? aff. n. sp. B.Chatterton
Polygnathus costatus Klapper
P. linguiformis linguiform is Hinde
P. parawebbi Chatterton
P. robusticostatus Bischoff and Ziegler group
P.sp.A
Tortuodus? sp.
ostracodes, sponge spicules
CAI:5
AGE: Middle Devonian, Eifelian, australis Zone

C-087573 62°58.0';128°42.0' MJO
Belodella sp.
lcriodus sp. indet.
Polygnathus costatus partitus Klapper, Ziegler, and
Mashkova
ramiform fragments
CAI:5
AGE: Middle Devonian, Eifelian, partitus-C. costatus
zones

C-087609 62°58.1 ';128°45.8' MJO
Belodella sp.
ramiform fragments indet.
CAI:5
AGE: Silurian-early Late Devonian

C-086406 62°50.8';128°6.3' MJO
Belodella sp.
Polygnathus linguiformis linguiformis Hinde

229.

230.

231.

232.

233.

C-087815 62°58.0';128°42.0' AWN
cf. Ogiluiella sp.
Spinatrypa sp.
bryozoan
echinoderm ossicle with single axial canal
Nowakia sp. cf. N. barrandei Boucek and Prantl
cf. Cheirurus sp.
REMARKS: The form suggestive of Nowakia barrandei
Boucek and Prantl occurs typically in beds of middle and
late Zlichovian, Early Devonian age in western Europe
(Lutke,1979).
AGE: middle and late Zlichovian, Early Devonian

C-087574 62°58.0';128°42.0 MJO
lcriodus sp. indet.
Pandorinellina? sp. indet.
Polygnathus cf. P. dehiscens Philip and J ackson
CAI:5
AGE: Early Devonian, late Pragian-Zlichovian,
dehiscens-gronbergi zones

C-088048 62°58.0';128°42.0' BSN
brachiopods
Monograptus yukonensis J ackson and Lenz
AGE: Early Devonian, Pragian, M. yukonensis Zone

C-087814 60°58.0';128°42.0' BSN
dacryoconarid
cephalopod fragment
Dictyomena sp.
Monograptus sp.
AGE: Early Devonian

C-088017 62°57.1 ';128°17.0' AWN
cf. Phragmostrophia mucronata Lenz
Cyrtinasp.
echinoderm ossicle with single axial canal
gastropod
trilobite fragment
REMARKS: The form suggestive of Phragmostrophis
mucronata Lenz (1977a) occurs typically in beds of late



Lochkovian to Pragian, Early Devonian age, in the Royal
Creek area of the Yukon Territory.
AGE: late Lochkovian to Pragian, Early Devonian

234. C-087582 62°57.3';128°15.5' MJO 240.
Belodella sp.
Panderodus sp.
Pandoriru!llina n. sp. 0 sensu Klapper and Johnson
P. steinhornensis Ziegler group
Pelekysgnathus? sp. indet. (cones)
ramiform fragments
CAI:5
AGE: Early Devonian, Zlichovian,gronbergi(?) Zone 241.

235. C-088016 62°57.2';128°16.4' AWN
coral fragment
Gypidula sp.l ofLenz (1977a)
douvillinid fragment
Ambocoelia sp.
Howellella sp.
Cryptatrypa sp.l ofLenz (1977b)
planispiral gastropod
small costate pelecypod
echinoderm ossicle with single axial canal
AGE: late Lochkovian to Pragian, early Early Devonian

236. C-087581 62°56.7';128°17.5' MJO
Belodella sp.
Eognathodus cf. E. sulcatus Philip 242.
Panderodus sp.
Pandorinellina sp. indet.
CAI:5
AGE: Early Devonian, latest Lochkovian-Pragian,
sulcatus-kindlei zones

237. C-08l847 62°55.6'; 128° 13.5' AWN
favositid coral
cup coral
Dalejina sp. I of Lenz (1977a)
Sieberella sp. 243.
cf. Spinatrypa sp.
Spirigerina sp. cf. S. supramarginalis (Khalfin)
echinoderm ossicle with single axial canal
five-sided echinoderm ossicle with single axial canal
REMARKS: The most diagnostic element is Spirigerina sp.
cf. S. supramarginalis (Khalfin). This species where known
elsewhere appears to be restricted to beds of late 244.
Lochkovian, Early Devonian age (Lenz,1977b).
AGE: late Lochkovian, early Early Devonian

238. C-088010 62°56.9';128°17.2' AWN
megastrophiid 245.
Leptagonia sp.
Gypidula sp.
Atrypa nieczlawiensis Kozlowski
REMARKS: Atrypa nieczlawiensis Kozlowski is the main
constituent of a coquina in sample C-088010. This form
occurs abundantly in beds of the "Delorme" Formation on
Cathedral Mountain, near Virginia Falls on the South 246.
Nahanni River. There, it is associated with fossils
characteristic of the brachiopod Gypidula pelagica Zone,
and concdonts ofthe woschmidti (= hesperiusJ and possibly
also the post-woschmidti (eurekaensis) zones of the early
Lochkovian, Early Devonian INorris and Uyeno, 1981l.
AGE: early Lochkovian, early Early Devonian 247.

239. C-087577 62°57.4';128°45.5' MJO
Ancyrodelloides asymmetricus (Bischoffand SannemannJ
A. delta Klapper and Murphy
Belodella sp.
Ozarkodina stygia (Flajs)
Panderodus sp.

ramiforms
CAI:5
AGE: Early Devonian, middle Lochkovian, delta Zone

C-086404 62°46.4';128~0.0· MJO
Ancyrodelloides eleanorae Lane and Ormiston
O. cf. O. excauata (Branson and Mehl)
Panderodus sp.
Pseudooneotodus sp.
CAI:5
AGE: Early Devonian, middle Lochkovian, delta Zone

C-082654 62°46.4';128~0.0' AWN
bryozoan fragments
cf. Leptaena sp.
cf. Gracianella sp.
Cortezorthis sp.
Spinatrypa sp.
Ancillotoechia sp.
Plicosplasia sp.
Cyrtina? sp.
undet. brachiopod fragments
echinoderm ossicle with single axial canal
REMARKS: Both the Cortezorthis and Plicoplasia suggest
a range in age oflate Lochkovian through the Pragian into
the Zlichovian of the Early Devonian.
AGE: Early Devonian

C-087578 62°57.3';128°15.5' MJO
Amydrotaxis? sp.
Ancyrodelloides delta Klapper and Murphy
Belodella sp.
Oulodus? cf. O. walliseri<Zieglerl
Ozarkodina stygia (Flajs)
Panderodus sp.
ichthyoliths
CAI:5
AGE: Early Devonian, middle Lochkovian, delta Zone

C-087783 62°58.2';128°36.9' AWN
A lueolites sp.
cf. Coenites rectilineatus (Simpson)
atrypid? impression
echinoderm ossicle
AGE: Late Silurian or Early Devonian

C·079643 62°32.9';128°42.6' BSN
Monograptus sp.
M. cf. M. bohemicus <Barrande)
AGE: Silurian, Ludlow

C-081807 62°35.0';128°26.1' BSN
Bohemograptus aff. B. bohemicus <Barrande)
Lobograptus? sp.
Monograptus spp.
Pristiograptus sp.
AGE: Late Silurian, Ludlow

C-081822 62°34.4';128°24.8' BSN
sponge spicules
Bohemograptus aff. B. bohemicus <Barrandel
Monograptus sp.
AGE: Late Siiurian, Ludlow

C-081819 62°39.8';128°07.2' BSN
Monograptus sp.
M. ex gr. M. spiralis (Geinitz)
Retiolites? sp.
AGE: Early Silurian, late Llandovery, Monograptus
spiralis Zone
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248. C-081881 62°33.1';128"22.3' BSN
Monograptus sp.
M. ex gr. M. spiralis (Geinitz)
AGE: Early Silurian, late Llandovery, Monograptus
spiralis Zone

249. C-087780 62°58.1';128°37.1' BSN
Monograptus sp.
M. ex gr. M. spiralis (Geinitz)
AGE: Early Silurian, late Llandovery, M. spiralis Zone

250. C·083033 62°18.5';128°10.0' BSN
Dicellograptus complanatus ornatus Elles and Wood
Orthograptus sp.
REMARKS: 1 m above base ofSapper Formation.
AGE: Late Ordovician, Ashgill, Dicellograptus
complanatus ornatus Zone

251. C-087047 62°20.2';128°13.7' MJO
Amorphognathus sp. indet.
Belodina sp.
Drepanoistodus suberectus (Branson and Mehl)
D.? venustus (Stauffer)?
Panderodus sp.
Protopanderodus sp. indet.
Scabbardella sp.
coniform elements indet.
CAI:5
REMARKS: From stratigraphic position similar to
preceeding collection (C-083033).
AGE: probably Late Ordovician

252. C-080503 62°17.2';128°7.4' TTU
Belodella spp.
Ozarkodina cf. O. excavata inflata (Walliser)
Panderodus sp.
sagittodontiform (S?> element of possibly Pedavis sp.
AGE: Late Silurian-Early Devonian, with Late Silurian as
more probable

253. C-080504 62°17.2';128°7.4' BSN
solitary coral
REMARKS: Same locality as C-080503 above.
AGE: late Middle Ordovician to Permian

AGE: within Zlichovian oflate Early Devonian to Eifelian
of early Middle Devonian

257. C-086548 1888-1898 m TTU
Eognathodus sulcatus kindlei Lane and Ormiston
Icriodus cf. I. steinachensis AI-Rawi (a single small I
element)
Pandorinellina exigua philipi (Klapper)
P. steinhornensis miae Bultynck
Pedavis sp. (fragmented I elements)
Polygnathus dehiscens Philip and Jackson
P. pireneae Boersma
CAI:5
AGE: middle Early Devonian, Pragian kindlei Zone

258. C-092561 1767-1768 m BSN
dacryonarids
*Monograptus yukonensis Jackson and Lenz
REMARKS: *Indicates placement in reference collection.
AGE: Early Devonian. Pragian, M. yukonensis zone

259. C-092561 1767-1768 m AWN
Nowakia acuaria (Richter)
Styliolina sp.
AGE: late Lochkovian and Pragian, early Early Devonian

260. C·092573860.0-860.4 mAWN
Coenites rectilineatus (Simpson)
undet. cup coral
cf. Gypidula thorsteinssoni Johnson
cf. Reticulatrypa norrisi Lenz
Ancillotoechia sp. cf. A. in{elix (Barrande)
Thliborhynchia pedderi (Lenz)
Plicoplasia acutiplicata Lenz
AGE: late Lochkovian. early Early Devonian

261. C-092573 860.0-860.4 m TTU
Pandorinellina optima (oskalenko)
CAI:5
AGE: Early Devonian. mid-Lochkovian to mid-Pragian
(stratigraphic position above C-092572. suggests pesavis to
kindlei zones).

254. C-088047 62°58.0';128°42.0' AWN
cf. Cassidirostrum pedderi McLaren
Distriatostylus sp.
AGE: Eifelian, early Middle Devonian

Section 16 (62°41.2';129°38.5')

255. C-087622 155 m MJO
carminate element indet.
sagittodontan? element
AGE: Middle Ordovician-Early Devonian

Section 29 (62°32.5';128°5.5')

262. C-092572 760-761 m AWN
Coenites rectilineatus (Simpson)
Favosites sp.
cf. Stylopleura sp.
Cortezorthis nor{ordi Lenz
Schizophoria sp.
Reticulatrypa norrisi Lenz
Atrypa aspi{ormis Lenz
Thliborhynchia pedderi (Lenz)
Plicoplasia acutiplicata Lenz
undet. uncoiled gastropod
echinoderm ossicle with single axial canal
AGE: late Lochkovian. early Early Devonian

C-092572 760-761 m TTU
Amydrotaxisjohnsoni (Klapper), beta morphotype
Ozarkodina stygia (Flajs)
Pandorinellina optima (Moskalenko)
Pedavis pesavis pesavis (Bischoff and Sannemann)
Pseudooneotodus beckmanni (Bischoffand Sannemann)
CAI:5
AGE: Early Devonian, late Loehkovian (pesavis Zone)

256.

202

C-086548 1888-1898 m AWN 263.
Distriatostylus? sp.
Styliolina sp.
V iriatella sp.
REMARKS: Most of the specimens are fragmentary and
most show little or no fine ornamentation so that
determinations below the generic level are not attempted.
The ranges of the three dacryoconarid genera present in
the sample would suggest a possible age within the
interval from the base of the Zliehovian of the Early 264.
Devonian to the top of the Eifelian of the early Middle
Devonian (see Lardeux, 1966, Table 3).

C-092571 720.0-720.8 m
Coenites rectilineatus (Simpson)
undet. small cup coral
cf. Atrypa nieczlawiensis Kozlowski

AWN



268. C-081834 764m AWN
Nowakia sp. cf. N. zlichovensis Boucek
Styliolina sp.
AGE: early Zlichovian of late Early Devonian

270. C-081839 694.5 m AWN
cf. Styliolina sp.
Nowakia? sp.
AGE: Pragian of Early Devonian to Frasnian of early Late
Devonian

266. C-086338 963 m MJO
hindeodelliform element
ostracodes
CAI:5
AGE: Middle Devonian, bracketed as Eifelian

MJO

C-081848 364.5 m BSN
ostracodes, brachiopods, gastropods
echinoderm and fish fragments
Astroproetus? sp.
Encrinurus Sp.
Cheirurus? Sp.
Coenites sp.
AGE: Silurian, probably Middle or Late

C-081837 498 m BSN
unstudied fossils
Monograptus sp.
Cheirurus? sp.
Encrinurus sp.
AGE: Silurian, probably Middle or Late

C-081845 468 m BSN
Bohemograptus aff. B. bohemicus (Barrande)
Monograptus sp.
AGE: Late Silurian, Ludlow

C-081835 552 m AWN
Gypidula sp.l of Lenz (1977a)
Plicoplasia acutiplicata Lenz
Atrypasp.
Desquamatia filistriata Lenz
Spinalrypa sp.
Ambocoelia sp.
small finely costate pelecypod
gastropod
cephalopod
echinoderm ossicle with single axial canal
REMARKS: Desquamatia filistriata Lenz (1977b) is a form
that is restricted to beds of Pragian, Early Devonian age,
in the Royal Creek area of the Yukon Territory. The
presence of Plicoplasia acutiplicata Lenz in sample C­
081835 suggests a late Lochkovian to Pragian, Early
Devonian age for the containing beds (Lenz, 1977b, p. 17).
This form has been recorded also by Perry (1974) from the
Delorme Formation.
AGE: late Lochkovian to Pragian, Early Devonian

C-086334 532.5 m MJO
Ozarkodina remscheidensis remscheidensis (Ziegler)
CAI:5
AGE: latest Silurian-Early Devonian, late Pridolian-mid­
Lochkovian

C-086333 498 m MJO
Dapsilodus sp.
Ozarkodina cf. O. confllUns (Branson and Mehl)
O. er. O. fundamentata (Walliser)
Panderodus sp.
scolecodonts, ostracodes, microgastropods,
inarticulate brachiopods, pellets, ichthyoliths
CAI:5
AGE: probably Late Silurian, ?Ludlow

cf. Ancillotoechia sp.
echinoderm ossicle with single axial canal
REMARKS: The presence of Plicoplasia acutiplicata Lenz
suggests a late Lochkovian to Pragian, Early Devonian
age for the containing beds (Lenz, 1977b, p. 17). This form
has been recorded also by Perry (1974) from the Delorme
Formation.
AGE: late Lochkovian to Pragian

C-086332 426 m
Panderodus sp.
dolobrate element
CAI:5
AGE: probably Silurian

275.

276.

273.

274.

278.

277.

279.
AWNC-081840 651 m

favositid coral
cup coral
pelecypod
bryozoan
Salopina sp.
cf. Plicoplasia acutiplicata Lenz
Atrypasp.
Spinalrypa sp.

272.

271. C-086335 687 m MJO
Belodella sp.
Eognathodus sulcatus? kindlei Lane and Ormiston
Panderodus sp.
scolecodonts
CAI:5
AGE: Early Devonian, Pragian, sulcatus-kindlei zones

267. C-086337 874.5 m MJO
Belodella sp.
Polygnathus costatus costatus Klapper
CAI:5
AGE: Middle Devonian, late Eifelian, c. cOslslus-auslralis
zones

A mbocoelia sp.
Ancillotoechia sp.
echinoderm ossicle with single axial canal
REMARKS: The most diagnostic element is a form
suggestive of Atrypa nieczlawiensis Kozlowski which
occurs abundantly in lower Lochkovian beds on Cathedral
Mountain, Virginia Falls (NTS 95F) map area,
southwestern District of Mackenzie (see Norris and Uyeno,
1981).
AGE: early Lochkovian, early Early Devonian

269. C-086336 7635 m MJO
Belodella sp.
Eognathodus sulcatusjuliae Lane and Ormiston
Ozarlwdina selfi Lane and Ormiston
Panderodus sp.
Pelekysgnathus? sp. indet. (coniform elements)
Pseudooneotodus sp.
scolecodonts
CAI:5
AGE: Early Devonian, Pragian, sulcalus-kindlei zones

265. C-092571 720.0-720.8 m TTU
indet. spathognathodontan element
"Ozarkodina" denckmanni Ziegler
Pseudooneotodus beckmanni (Bischoff and Sannemann)
CAI:4.5-5
AGE: Late Silurian to Early Devonian
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Section 37 (62°33.2';128°13.2')

Section 41 (62"31.9';128°36.5')

Section 36 (62°46.9';128°20')

281. C-074481 580.5 m BSN
Monograptus sp.
AGE: Late SiJurian to Early Devonian, Pridoli to Pragian

MJO

C-074490 145 m AWN
Nowakia acuaria (Richter)
AGE: late Lochkovian to early Zlichovian of the Early
Devonian

C-074491 318-324m AWN
siliceous sponge spicules
goniatite impressions
Coleolus sp.
Nowakiasp.
Styliolina sp.
Gasterocoma? bicaula J ohnson and Lane
echinoderm ossicle with single axial canal
REMARKS: The "two-holer" echinoderm ossicle referred
to as Gasterocoma? bicaula is widely distributed in North
America and elsewhere. This form ranges from about mid­
Emsian of the Early Devonian to earliest Eifelian of the
early Middle Devonian. but appears to be most abundant
in beds of late Emsian age where dated by associated
conodonts.
AGE: mid-Emsian of Early Devonian to earliest Eifelian of
early Middle Devonian

C-086411 325.5 m MJO
Belodella sp.
Panderodus sp.
PandDrinellina expansa Uyeno and Mason
Polygnathus inversus Klapper and Johnson
P. serotinus Telford
Steptotaxis glenisteri (Klapper)
sponge spicules
CAI:5
AGE: Early Devonian, Dalejan, serotinus Zone

C-087607 413 m
Panderodus sp_ indet.
ramiform fragment
CAI:6-7
AGE: Ordovician-Early Devonian

288.

Section 47 (62°59.2';129°49.2')

290.

289.

291.

Section 48 (62"56.1');128°25.2')

287. C·087539(a) -3.2 m MJO
Belodella sp,
ramiform fragment
REMARKS: 3.2 m below Grizzly Bear Formation.
AGE: Ordovician-Late Devonian

Section 46 (62°42.0';128°26.0')
C-086331 258 m MJO
Oulodus sp.
Panderodus spp.
PseudooTUwtodus sp.
Pterospatlwdus pennatus (Walliser)
ichthyoliths, gastropods
CAI:5
AGE: late Early to early Middle Silurian, late Llandovery to
early WenJock, celloni-amorphognathoides zones

283. C-I02574 732 m MJO
Eognatlwdus sulcatus Philip
Icriodus cf. I. claudiae Klapper and Johnson
I. cf. I. steinachensis AI-Rawi
PandDrinellina exigua (Philip)
Polygnathus pireneae Boersma
CAI:5
AGE: Early Devonian, Pragian, kindlei Zone

282. C-086330 456 m MJO
Aspidognathus n. sp. aff.
A. tuberculatus (Walliser)
A ulacognathus n. sp. aff. A. bullatus Nicoll and Rexroad
Carniodus carnulus (Walliser)
Distomodus staurognatlwides Walliser
Oulodus cf. O. fluegeli (Walliser)
Panderodus sp.
PseudDoneotodus tricornis Drygant
P. pennatus procerus (Walliser)
CAI:5
AGE: late Early to early Middle Silurian, late Llandovery­
early Wenlock(?), amorplwgnatlwides Zone

284. C-079642 34 m BSN
retiolitid graptolite
Monograptus spp.
M. ex gr. M. priodDn (8ronn)
M. sp. or Cyrtograptus sp.
AGE: Silurian, Llandovery to Wenlock, probably late
Llandovery or Wenlock

280.

285. C·I03695 25-33 m MJO
Kockelella? sp. aff. "Spatlwgnatlwdus"
abruptus Aldridge
Pterospatlwdus celloni (Walliser)
CAI:5
AGE: Silurian, probably later Llandovery

Section 45 (62°8.0'; 130° 1.5")

Section 49 (62"33.0';128°17.5')

292. C-081802 150 m TTU
Polygnathus cf. P. parawebbi Chatterton (2 juvenile Pa
elements)
CAI:4.5
AGE: australis Zone to Lower varcus Subzone (middle
Eifelian to early Givetian, Middle Devonian)

286. C·I02585 16.5 m MJO
Panderodus sp.
PandDrinellina cf. P. n. sp. 0 Klapper and Johnson
Pelekysgnathus? sp. (coniform elements)
Polygnathus dehiscens Philip and J ackson
P. aff. P. perbonus (Phi lip)?
CAI:5
AGE: Early Devonian, lalest Pragian-Zlichovian, dehiscens
or grOllbergi zones

293.

294.

C-086414 124.5 m MJO
Polygnathus sp. indet.
sponge spicules
CAI: 5
AGE: late Early Devonian through Mississippian

C-081801 124.5 m TTU
?Polygnathus beckmanni Bischoff and Ziegler (single
fragmentary Pa element)
Polygnathus linguiform is Hinde, epsilon morphotype of
Ziegler and Klapper (in Ziegler et aI., 1976)
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P. parawebbi Chatterton
CAI:5
AGE: Lower uarcus Subzone (early Givetian, early Middle
Devonian)

O. cf. O. excavata (Branson and Mehl)
ichthyoliths
CAI:5
AGE: Middle-Late Silurian

Section 50 (62"19.1';128°0.2')

295. C-081863 70 m BSN
Monograptus sp.
AGE: probably Late Silurian or Early Devonian

304. C-092569 68.0-68.05 m BSN
Monograptus sp.
M. ex gr. M. priodon (Bronn)
AGE: late Early or Middle Silurian, late Llandovery to
Wenlock

Section 51 (62"42.2';128°25.6')

296. C-086350 360 m MJO
Eognatlwdus sulcatus kindlei Lane and Ormiston
"Ozarkodina" selfi Lane and Ormiston
Pelekysgnathus cf. P. serratus J entzsch
Polygnathus pireneae Boersma
Pseudooneotodus sp.
dacryoconarids
CAI:5
AGE: Early Devonian, Pragian, kindlei Zone

C-092567 44.00-44.05 m BSN
Monograptus sp.
Retiolites sp.
AGE: Early or Middle Silurian, Llandovery to Wenlock

C-092568 48.00-48.25 m BSN
Dictyonema? sp.
Cyrtograptus sp.
Monograptus sp.
AGE: Middle Silurian, Wenlock

BSN

BSN

C-092565 10.5-1 0.6m
Monograptus sp.
AGE:Silurian

C-092566 30.50-36.55 m
Monograptus sp.
AGE: Silurian

C-087750 43 m MJO
Aspidognathus n. sp.C
Carniodus camulus Walliser
Oulodus cf. O. fl!J.egeli (Walliser)
Panderodus sp.
Pterospatlwdus pennatus (Walliser)
P. aff. P. amorplwgnatlwides Walliser
CAI:5
AGE: late Early to early Middle Silurian, latest
Llandovery-early Wenlock amorplwgnatlwides Zone

309.

305.

308.

307.

306.

C-074488 277 m BSN
Monograptus aff. M. aequabilis (Pribyl)
M. aff. M. praehercynicus J aeger
AGE: Early Df'vonian, probably Lochkovian

C-074495 358.5 m AWN
Orbiculoidea sp.
Nowakiasp.
Styliolina sp.
AGE: Pragian of Early Devonian to Frasnian of early Late
Devonian

C-074489 360 m AWN
Styliolina sp.
Nowakia sp, cf. Nowakia acuaria (Richter) s.l.
AGE: late Lochkovian to Pragian of the Early Devonian

299.

298.

297.

300.

301.

C-074485 189 m BSN
"'Cyrtograptus cf. C. radians Tornquist
Monograptus sp.
M. cf. M. testis (Barrande)
REMARKS: "'Indicates placed in reference collection.
AGE: Middle Silurian, late Wenlock

C-074487 150 m BSN
Cyrtograptus sp.
C. aff. C. canadensis Jackson and Etherington
Monograptus sp.
M. ex gr. M. priodon (Bronn)
M. ex gr. M. spiralis (Geinitz)
Retiolites sp.
AGE: late Early Silurian, latest Llandovery. late
Monograplus spiralis zone

310.

311.

C-092564 0 m BSN
Monograptus ex gr. M. spiralis (Geinitz)
AGE: late Early Silurian, late Llandovery, M. spiralis
Zone

C-087749 0 m MJO
"Oulodus" cf. "0." fluegeli (Walliser)
Panderodus? sp.
Pterospatlwdus celloni Walliser
scolecodonts
shell fragments
sponge spicules
CAl:5
AGE: Early Silurian. lale L1andovery. celloni-amorpho·
gnarhoides zones

302

303.

C-092570 75.5-76.5 m BSN
indeterminate trilobite and brachiopod
ostracode
retiolitid graptolite
CyrlOgraplus sp.
Monograprus spp.
*M. [irmus nahanniensis Lentz
REMARKS: *Indicates placement in reference collection.
AGE: Middle Silurian, Wenlock
C-087729 71.5 m MJO
Oulodus? sp.
Ozarkodina confluens (Branson and Mehl)

312. C-081889 0-30 BSN
Bohemograplus afLB. bohemicus (Barrande)
MonograplUs sp.
AGE: Late Silurian. Ludlow

Section 54 (62"28.4';127°59.1')

313. C-086405 301-306 m MJO
Icriodus taimyricus Kuzmin
I. sp. indet.
Pandorinellina sp. indet.
Polygnathus cf. P. dehiscens Philip and Jackson
CAI:5
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314.

315.

AGE: Early Devonian, late Pragian-early Zlichovian,
dehiscens Zone 321.

C-081812 301-306 m AWN
undet. pelecypod
Styliolina sp.
Nowakia acuaria (Richter) s.l.
Monograptus sp.
AGE: late Lochkovian to Pragian of the Early Devonian

322.
C-081810 122-125 m BSN
sponge spicules
Bohemograptus aff. B. bohemicus (Barrande)
Linograptus sp.
Monograptus sp.
AGE: Late Silurian, Ludlow

C-087829 706 m TTU
Ozarkodina sty/?ia (Flajs)
O. remscheidensis remscheidensis (Ziegler)
Pandorinellina optima (Moskalenko)
CA!: 5
AGE: Early Devonian, middle Lochkovian (eurekaensis to
delta zones)

C-087830 670 m AWN
favositid coral
Latonotoechia ludvigseni Lenz
Thiborhhynchia kerri Johnson
orthoconic cephalopod
echinoderm ossicle with single axial canal
REMARKS: See remarks for collection at 706 m (AWN).
AGE: Lochkovian to Pragian, Early Devonian

Section 55 (62°59.3';128°19.4')

328. C-081820 62°40.0';128°7.4' AWN
favositid
Lekanophyllum sp.
Strophodontid
douvillinid
"Schuchertella" acLoceta Crickmay
Desquamatia aperanta (Crickmay)
WarreneLla sp.
Leiorhynchus manetoe McLaren
pelecypod with sharp pointed beak
Paracyclas sp.
echinoderm ossicle with single axial canal

GRIZZLY BEAR FORMATION

C-087827 410 m AWN
Orbiculoidea sp.
Conchidium sp.
heterostracid fish plate fragment (examined by Dr. R.
Thorsteinsson)
AGE: Pridolian, Late Silurian

BSNC-087821 174 m
graptolite fragments
AGE: Ordovician or Silurian

C-087836 460 m AWN
Coenites rectilineatus (Simpson)
douvilJinid
Muriferella sp.
Howellella sp. aff. H. Laeuiplicata (Kozlowski)
small echinoderm ossicle with single axial canal
large echinoderm ossicle with star-shaped axial canal
AGE: late Pridolian, late Late Silurian

C-087646 412 m MJO
Ozarkodina excauata (Walliser)
Panderodus sp.
Polygnathoides siluricus Branson and Mehl
ichthyoliths
CAl: 5-6
AGE: Late Silurian, Ludlow

C-087828 521 m AWN
cup coral showing peripheral budding
cf. StyLopLeura sp.
Coenites rectilineatus (Simpson)
undetermined colonial coral
Atrypa aspiformis Lenz
echinoderm ossicle with single axial canal
REMARKS: See remarks for collection at 706 m (AWN).
AGE: Lochkovian to Pragian, Early Devonian

323.

327.

326.

324.

325.

C-087829 706 m AWN
douvillinid
Pragmostrophia mucronata Lenz
GypiduLa sp. I. of Lenz (1977a)
Katunia? postmodica (Scupin)
Atrypa sp. cf. A. nieczlawiensis Kozlowski
REMARKS and AGE: Part of sample C-087829 was etched
with acid by B.S. Norford, and conodonts in the residue of
this sample were examined and dated by T.T. Uyeno as
mid-Lochkovian, Early Devonian age. Brachiopods in
samples C-087835, C-087829, C-087830, C-087828 (this
section), and C-088016 and C-087733 (Sapper Formation­
isolated outcrops) are suggestive of a single fauna that
collectively range in age from Lochkovian to Pragian of the
Early Devonian. Comparison is made with the detailed
brachiopod sequence established by Lenz (1977a,b) in the
Royal Creek area of the Yukon Territory and with the
Cathedral Mountain section in the southwestern District
of Mackenzie by Norris and Uyeno (1981).

C-087648 766 m MJO
Panderodus? sp.
Pseudooneotodus sp. indet.
ramiform fragments
scolecodont
CAl:5
AGE: Silurian-Devonian (L)

C-087647 764 m MJO
Ozarkodina? sp. indet.
Panderodus sp.
CAl:6
AGE: Silurian-Early Devonian

C-087835 820 m AWN
favositid coral
Atrypa sp. cf. A. nieczlawiensis Kozlowski
Spinatrypa sp.
bryozoan fragments
cf. Platyceras sp.
StylioLina sp.
small echinoderm ossicle with single axial canal
very large echinoderm ossicle with large star-shaped axial
canal
REMARKS: The presence of StyLiolina sp. suggests a
Pragian or younger age (Lardeux, 1966). See remarks for
collection at 706 m (AWN).
AGE: probably Pragian, Early Devonian

C-087820 825 m BSN
dacryoconarid
rhynchonellid and other brachiopods
AGE: Devonian

318.

319.

320.

317.

316.
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329.

330.

REMARKS: Samples C-081887 and C-081820 (Grizzly
Bear Formation), C-081832 and C-081833 (Funeral
Formation), C-081838 (Sapper Formation), and C-082658
(Landry Formation) contain a number of elements that
suggest assignment to the "Schuchertella" adoceta Zone of
Pedder (1975) and are dated as early Eifelian, early Middle
Devonian. This zone occucs typically in the lower, but not
lowermost part, of the Hume Focmation in the Nocman
Wells area. Leiorhynchus maTU!toe McLaren (962) present 335.
in samples C-081887 and C-081820 (Grizzly Bear
Formation), C-081838 (Sapper Formation), and C-082658
(Landry Formation) is a common element in the Headless
Formation and equivalent rocks in the North and South
N ahanni rivers region. Associated fossils suggest
assignment to the adoceta Zone.
AGE: adoceta Zone, early Eifelian, early Middle Devonian

C-081887 62°37.4';128°21.0' AWN
favositid
colonial coral
cup coral
"Schuchertella" adoceta Crickmay
Desquamatia aperanta (Crickmay) 336.
Spinatrypa andersoTU!nsis (Warren)
Leiorhynchus maTU!toe McLaren
bryozoan
echinoderm ossicle with single axial canal
DecheTU!lla (D.) sp. cf. D. W.) mclareni Ormiston
REMARKS: See C-081820 (Grizzly Bear Formation).
AGE: adoceta Zone, early Eifelian, early Middle Devonian

C-086344 62°37.4';128°21.0' MJO
Belodella sp.
Ozarkodina atf. O. brevis CBischotf and Ziegler)
Panderodus sp.
PandoriTU!llina cf. P. expansa Uyeno and Mason
Polygnathus robusticostatus Bischotfand Ziegler group
P. serotinus Telford
P. atf. P. n. sp. B Klapper
ramiform elements
scolecodonts, dacryoconarids
CAI:5-6
AGE: Middle Devonian, early Eifelian, c. costatus Zone

Pandorinellina' sp. indet.
Polygnalhus cf. P. inversus K1apper and Johnson
P. sp. indet.
SleplOlaxis glenisleri Klapper
CAI: 5-6
AGE: Early Devonian, late Zlichovian-Dalejan ..
inverslls-serolinus zones

C-086348 62°30.6'; 128°37.0' MJO
Belodella spp.
icriodus? sp. indet.
Ponderol!us spp.
Pandorinellina exigua exiglla Philip
P. er. P. n. sp. 0 Klapper and Johnson
Polygnathus inversus Klapper and Johnson
P. inversus-Po serotinus Telford
P. laticostatus Klapper and Johnson
Steptotaxis glenisteri Klapper
CAI:5
AGE: Early Devonian, late Zlichovian-early Dalejan,
inversus Zone

C-086343 62°18.8';127°56.0' MJO
Belodella sp.
lcriodus sp.
Ozarkodina aff. O. brevis (Bischotfand Ziegler)
Panderodus sp.
PandoriTU!llina cf. P. expansa Uyeno and Mason
P. cf. P. steinJwrnensis (Ziegler)
Polygnathus benderi Weddige
P. costatus costatus Klapper
P. C. aff. n. subsp. A.Chatterton
P.lingui{ormis lingui{ormis Hinde
P. parawebbi Chatterton
P. er. P. pseudo{oliatus
P. robusticostatus Bischoffand Ziegler group
P. spp. indet.
Tortuodus intermedius (Bultynck)
ramiform elements: M, Pb, Se-b, Sa
sponge spicules
CAI:5
AGE: Middle Devonian, Eifelian, australis Zone

Section 37 (62°33.2';128°13.2')

Section 43 (62°33.2'; 128°43.3')

331.

332.

333.

334.

C-079644 62°28.0';128°28.5' AEHP
stromatoporoids, massive bulbous
coenostia, not studied
Squameo{avosites sp. indet.
Briantia sp. novo
Exilifrons exilis Crickmay
REMARKS: Same locality as below.
AGE: Early Devonian,late Zlichovian

C-I03697 62°28.0';128°28.5' MJO
Belodella sp.
Panderodus sp.
PandoriTU!llina cf. P. exigua (Philip)
CAI:5-6
REMARKS: Same locality as above.
AGE: Early Devonian, Pragian-Dalejan

C-086412 62°22.2'; 128°23.7' MJO
Panderodus sp.
Polygnalhus cf. P. inversus Klapper and Johnson
Sleplolaxis sp.
CAl: 5
AGE: Early Devonian, late Zlichovian-Dalejan,
inversu.s-serolinus zones

C-086349 62° 19.8'; 128° 18.5' MJO
Belodella sp.
Panderodus sp.

337.

338.

C-I02575 735 m MJO
Belodella sp.
lcriodus sp.
Panderodus sp.
PandoriTU!llina cf. P. expansa Uyeno and Mason
Pelekysgnathus sp.
Polygnathus cf. P. cooperi Klapper
P. cf. P.lingui{ormis bultyncki Weddige
P. robusticostatus Bischotf and Ziegler group
P. serotinus Telford
Steptotoxis glenisteri (Klapper)
S.? n. sp.
CAI:5
AGE: Early Devonian, Dalejan, serotinus Zone

C-I03698 0 m MJO
Belodella sp.
Pandorinellina sp. indet.
Polygnathus costatus Klapper
P.lingui{ormis bultyncki Weddige
P. cf. P. serotinus Telford
CAI:5
AGE: Middle Devonian, Eifelian, probably c. costatus Zone
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Section 51 (62°42.2';128°25.6')

FUNERAL FORMATION

344. C-087575 62°58.5'; 128°47.4' MJO
Polygnathus parawebbi Chatterton
CA!:5
REMARKS: Single polygnathid is of early Middle
Devonian aspect.
AGE: Middle Devonian, Eifelian australis Zone through
early Givetian

342. C-086402 384 m MJO
Belodella sp.
Panderodus sp.
Pandorinellina exigua exigua (Philip)
Polygnathus inversus Klapper and Johnson
CAI: 5+
AGE: Early Devonian, lale Zlichovian-Dalejan,
inversus-serotinus zones

343. C-086401 363 m MJO
Belodella sp.
Panderodus sp.
Pandorinellina exigua exigua Philip
P. n. sp. 0 Klapper and Johnson
Polygnathus inversus Klapper and Johnson
P. inversus-P. serotinus Telford
P. aff. P. perbonus Klapper and Johnson
P. cf. P.laticostatus Klapper and Johnson
P. n. sp. aff. CP. cooperi secus H

) Klapper, Ziegler and
Mashkova
Pseudooneotodus sp.
Steptotaxis glenisteri (Klapper)
oSlracodes, gaslropods, dacryoconarids, bryozoans

CA!: 5 D I .
AGE: Early Devonian, lale Zlichovian-early a epn,
inversus Zone

C-082660 534 m AWN
stromatoporoid
alveolitid
favositid
Thamnopora sp.
cup coral
Devonoproductus? sp.
Carinatrypa dysmorphostrota (Crickmay)
Nucleospira sp.
Dechenella (D.) sp. cf. D. (D.) maclareni Ormiston
echinoderm ossicle with single axial canal
REMARKS: Sample C-082660 containing Nucleospira sp.
and Carinatrypa dysmorphostrota is assigned to the
dysmorphostrota Zone ofPedder (1975) and is dated as late
Eifelian, early Middle Devonian. This zone occurs typically
in the upper part of the Hume Formation in the Norman
Wells-Anderson River area. Elements of this zone are
recognized also in several formations in the northern
Yukon Territory.
AGE: dysmorphostrota Zone, late Eifelian, early Middle
Devonian

C-086403 534 m MJO
Belodella sp.
[cnodus sp. indet.
Pandorinellina cf. P. expansa Uyeno and Mason
Polynathus costatus costatus Klapper
P. cL P. linguiformis Hinde
P. sp. A
CA!: 5-6
AGE: Middle Devonian, Eifelian, c. costatus-?australis
zones

340.

341.

C-087539(b) 0 m
Belodella sp.
Panderodus spp.
Pandorinellina steinhornensis (Ziegler>
P. n. sp. 0 Klapper and Johnson
Pelekysgnathus? furnishi Klapper?
Polygnathus gronbergi Klapper and Johnson
P. cf. P. dehiscens Philip and J ohnson
P. aff. P. perbonus (Philip)?
CAI:5
AGE: Early Devonian, Zlichovian, gronbergi Zone

AI 153 m (u) and 165 m (v) Ihe following species occurs:
P. cf. P. cooperi Klapper

AI 93 m (p) Ihe following species ocurs:
P. linguiformi bultyncki Weddige

CAI:5-6
AGE: Early Devonian, late Zlichovian through Dalejan,
inversus (11-81 m) and serotinus (93-189 m) zones

AI 39 m (p) Ihe following species occurs:
P. cf. P. laticostatus Klapper and Johnson

At 177 m (w) the following species occurs:
P. serotinus Telford

(x)-(d) Collections at 189, 177, 165, 153, 141, 129, 117, 105,
93,81,75,69,63,57,51,45,39,33,27, 25, and 11 m
respectively.
Belodella sp.
Panderodus sp.
Pandorinellina exigua exigua (Philip)
Steptotaxis glenisteri (Klapper)

These species are joined from 11 m (d) 10 141 m (I) by:
Polynathus inverses Klapper and Johnson
P. inversus-P. serotinus Telford

C-087539 MJO
24 samples (labelled b to y) were collected from the Grizzly
Bear Formation at this section. Apart from the top (y) and
basal (b and c) samples, which are listed separately, the
faunules are similar and are summarized below.

C-087539(y) 200.5 m
Belodella sp.
Pandorineliina? sp.
Polygnathus costatus Klapper
P. linguiformis Hinde group
P. robusticostatus Bischoff and Ziegler group
CAI: 5-6
AGE: Middle Devonian, Eifelian, probably c. costatus­
australis Zone

C-087539(c) 0.2 m
Belodella sp.
[cnodus sp.
Panderodus sp(p).
Pandorinellina exigua (Philip)
P. n. sp. 0 Klapper and J ohnson
Polygnathus gronbergi Klapper and Johnson
P. cf. P. inversus Klapper and Johnson
P. aff. P. perbonus Klapper and Johnson
Steptotaxis? n. sp. Uyeno and Klapper
CAI:5
AGE: Early Devonian, Zlichovian, late gronbergi-early
inversus zones

339.
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345. C-087580 62°48.2';128°28.0'
Polygnathus sp(p). indet.
CAI:5
AGE: probably Middle Devonian

MJO 353. C-086340 1440 m MJO
Belodella sp.
AGE: presumably Middle Devonian, Eifelian (fauna is
bracketed)

C-087608 62°57.4';128°45.5' MJO 354.
acodiniform element
CAI:5
REMARKS: this collection reassigned to Sapper
Formation
AGE: probably Devonian

Section 35 (62°47.7';128°07.8')

348. C-081883 62°43.0';128°30.4' BSN
undetermined brachiopods, gastropod, bryozoan.
algal, and echinoderm fragments
Dechenella (Dechenella) sp.
AGE: Middle Devonian. Eifelian or Givetian

C-086339 1284 m MJO
Belodella sp.
Polygnathus costatus costatus Klapper
Tortuodus cf. T. intermedius (Bultynck)
sponge spicules, ostracodes, dacryoconarids
CAI:5
AGE: Middle Devonian, Eifelian, c. coslalus-auslralis zones

355. C-081842 1143 m AWN
Schizophoria sp.
Desquamalia sp. cL D. aperanla Crickmay
Spinotrypa sp.
Carinatrypa sp. cf. C. dysmorphostrola Crickmay
cf. Warrenella sp.
echinoderm ossicle with single axial canal
Dechenella (Dechenella) sp.
SchiZJJproetoides sp.
REMARKS: Samples C-081844, C-081843, and C-081842
of this section contain a number of fossil elements in
common with the Funeral, Headless, and Nahanni
formations of the southern Mackenzie Mountains which
suggest an Eifelian, early Middle Devonian age.
Detchenellid trilobites, most of which appear to be new
species, are common in all four of the samples.
AGE: Eifelian, early Middle Devonian

359. C-087583 877 m MJO
Eognalhodus sulcallls cL kindlei Lane and Ormiston
Icriodus? sp. (coni form element)
CA!: 6
AGE: Early Devonian. Pragian, slllCOllls-kindlei zones

DELORME FORMATION

357. C-087602 62°58.0';127°55.0' MJO
Ozarkodina cf. O. remscheidensis remscheidensis (Ziegler)
CAI: 4-5
REMARKS: Collected from basal 0.2 m of Delorme
Formation immediately above locality C-08760 1.
AGE: Late Silurian, Pridolian-Early Devonian, mid­
Lochkovian

Section 55 (62°59.5';128°19.7')

Section 37 (62°33.2';128°13.2')

358. C-087604 6 m MJO
Ozarkodina remscheidensis Ziegler
icthyolith
CAI: 4-5
AGE: Late Silurian, Pridolian-Early Devonian, mid­
Lochkovian

SOMBRE FORMATION

356 C-I02577 775 m MJO
Polygnathus aff. P. costatus Klapper
CA1:5
AGE: Middle Devonian, probably Eifelian

C-081844 1557 m AWN
favositid coral
Desquamatia sp.
Carinatrypa sp.
Spinatrypa sp.
Warrenella sp.
pelecypod
echinoderm ossicle with single axial canal
Dechenella (Dechenella) sp.
Tentaculites sp.
AGE: probably Eifelian, early Middle Devonian

C-081833 1659 m AWN
Alveolites sp.
Coenites sp.
Favositid
Productella sp.
Emanuella sp.
Desquamatia aperanta (Crickrnay)
Spinatrypa andersonensis (Warren)
Plectospirifer sp.
bryozoan fragments
Cypricardenia sp.
Dechenella (D.) sp. cf. D. (D.) neotesca Ormiston
REMARKS: Samples C-081887 and C-081820 (Grizzly
Bear Formation), C-081832 and C-081833 (Funeral
Formation), C-081838 (Sapper Formation), and C-082658
(Landry Formation) contain a number of elements that
suggest assignment to the "Schuchertella" adoceta Zone of
Pedder (1975) and are dated as early Eifelian, early Middle
Devonian. This zone occurs typically in the lower, but not
lowermost part, of the Hume Formation in the Norman
Wells area.
AGE: adoceta Zone, early Eifelian. early Middle Devonian

351.

350.

347. C-086347 62°43.0';128°30.4' MJO
Belodella sp.
Polygnathus cf. P. linguiformis Hinde
P. cf. P. parawebbi Chatterton
CAI:5
AGE: Middle Devonian, probably Eifelian

349. C-086341 1707 m MJO
Belodella sp.
lcriodus sp. indet.
Ozorkodino aff. O. brevis (Bischoff and Ziegler)
CA!: 5
AGE: Middle Devonian, Eifelian, c. COSIOIIIS Zone

346.

352. C-081843 1506 m AWN
Dechenella (Dechenella) n. sp.
AGE: probably Eifelian, early Middle Devonian
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365.
Section 56 (62°56.7';128°0.2')

360. C-087525 -5 to 0 m MJO
Panderodus sp.
Pandorinellina sp. indet.
Polygnathus sp. indet. (posterior fragment with inverted
cavity)
Steptotaxis glenisteri Klapper
crinoid ossicles
tentaculitid
CAI:5
AGE: Early Devonian, late Zlichovian-early Dalejan,
inversus Zone

361. C-087524 approx. -70 m MJO
Belodella sp.
Panderodus sp.
Pandorinellina sp. indet.
Pelekysgnathus furnishi Klapper
Polygnathus dehiscens Philip and J ackson
crinoid ossicles
CAI: ?6-7 (?superficial)
REMARKS: Collected from middle black dolostone member,
of Sombre Formation.
AGE: Early Devonian, late Pragian-Zlichovian,
dehiscens-gronbergi zones

ARNICA FORMATION

Section 56 (6Z056.7';128°0.2')

366.

367.

C-082656 62°53.4';127°59.5' AWN
favositid
Thamrwpora sp.
cup corals
Spinatrypa sp. - impression ofshell fragment
Warrenella sp.
orthoconic cephalopod fragments
Dechenella (D.) sp. cf. D. W.) maclareni Ormiston
very large echinoderm ossicle with single axial
canal
echinoderm ossicle with small axial canal
REMARKS: One sample (C-082656) is dated as Eifelian,
early Middle Devonian, based mainly on the presence of
the widespread trilobite suggestive of Dechenella (D.)
maclareni Ormiston (1967).
AGE: Eifelian, early Middle Devonian

C-074494 62°53.4';127°59.5' AWN
Styliolina sp.
Styliorwwakia sp.
cf. Gurichina sp.
Nowakia sp. cf. N. zlichovensis Boucek
AGE: early Zlichovian oflate Early Devonian

C-074493 62°53.5';127°59.2' AWN
Nowakiasp.
Styliolina sp.
cf. Viriatella sp.
AGE: Zlichovian of late Early Devonian to about mid­
Frasnian of the early Late Devonian

362. C-087527 42 m MIO 368.
Belodella sp.
Panderodus sp.
Pandorinellina steinlwrnensis steinlwrnensis (Ziegler)
P. n. sp. 0 Klapper and Johnson?
Polygnathus crascens Klapper, Ziegler and Mashkova?
P. inversus Klapper and J ohnson
P. er. P.laticostatus Klapper and Johnson
Pseudooneotodus spp.
Steparwvites glenisteri Klapper
CAI:5
AGE: Early Devonian, late Zlichovian-Dalejan, inversus or
possibly serotinus Zone

C-086346 62°53.5';127°59.2' MJO
Belodella spp.
~Coelocerodontus"klapperi Chatterton
Panderodus sp.
Polygnathus cooperi cooperi Klapper
P. inversus Klapper and Johnson
P. cf. P. linguiformis bultyncki Weddige
P. serotinus Telford
Steptotaxis glenisteri (Klapper)
inarticulate brachiopods
CAI:5
AGE: Early Devonian, Dalejan, serotinus Zone

Section 55 (62°59.5';128°19.7')
363. C-087526 18 m MJO

Belodella sp.
Panderodus sp.
Pandorinellina exigua exigua (Philip)
P. n. sp. 0 Klapper and J ohnson
Polygnathlis inversus Klapper and J ohnson
P. cf. P.laticostatus Klapper and Johnson
P. atf. P. perbonus (Phi lip)
gastropods
ichthyoliths
CAI:5
AGE: Early Devonian, late Zlichovian-early Dalejan,
inversus Zone

NATLA FORMATION

369.

370.

C-087585 1825 m MJO
Belodella sp.
Polygnathus costatus costatus Klapper
P. robusticostatus Bischotfand Ziegler group
CAI:5
AGE: Middle Devonian, Eifelian, c. costatus-australis zones

C-087846 1825 m A. WN
Styliolina sp.
Nowakia? sp.
REMARKS: Poor preservation of the forms suggestive of
Styliolina and Nowakia in sample C-087846 precludes a more
precise age determination. Species of the two genera range
throughout the Pragian to Frasnian of the Devonian (Lardeux,
1966).
AGE: Pragian to Frasnian of the Devonian

364.

210

C-088022 62°56.9';128°18.7' AWN
orthoconic cephalopod
Styliolina sp.
Styliorwwakia sp. cf. S. ligeriensis Lardeux
REMARKS: The presence of Stylionowakia sp. cf. S.
ligeriensis Lardeux (1969) suggests a late Emsian, Early
Devonian age. This species occurs typically in the
Armoricain area of France.
AGE: late Emsian, Early Devonian

371. C-087584 1502 m MJO
Belodella sp.
Panderodus sp.
Pandorinellina exigua exigua Philip
P. steinlwrnensis (Ziegler)
Polygnathus inversus Klapper and Johnson
P. inversus-Po serotinus Telford
P. cf. P. cooperi Klapper



Pseudooneotodus sp.
CAI: :;
AGE: Early Devonian, late Zlichovian-early Dalejan,
inversus-serotinus zones

LANDRY FORMATION

Section 56 (62"56.7';128°0.2')

372. C-087532 490-500 m MJO
Belodella sp.
lcriodus sp.
Polygnathus costatus Klapper group
silicified ostracodes, tentaculitids, sponge
spicules
CAI: 5
AGE: Middle Devonian, Eifelian to early.Givetian

378. C-086410 62°53.4';127°59.6' MJO
Belodella sp.
Pandorinellina n. sp. B. Chatterton
Polygnathus pseudofoliatus Wittenkindt
ostracods, crioconarids, trilobites, bryozoans
CA[:5
REMARKS: An exceptionally well-preserved silicified
microfauna, with a particularly rich ostracode fauna.
Collection from same location as collection C-82658 below.
AGE: Middle Devonian, middle Eifelian-(?)early Givetian,
australis-ensensis zones

373.

374.

375.

376.

377.

C-087531 498 m MJO
Belodella sp.
Polygnathus cosfQ.tus cosfQ.tus KIapper
P. cf. P. parawebbi Chatterton
P. robusticosfQ.tus Bischoffand Ziegler group
ostracodes, tentaculitids, spicules, ichthyoliths
CAI:5
AGE: Middle Devonian, Eifelian, probably australis Zone

C-092575 496 m MJO
Belodella sp.
Icriodus sp. indet.
sponge spicules (hexaradiaD, ostracodes
tentaculitids, phosphatic spheres, bryozoans
AGE: Middle Devonian

C-087529 198-200 m MJO
Belodella sp.
lcriodus expansus Branson and Mehl
Panderodus sp.
Pandorinellina n. sp. A Uyleno and Mason
Pelekysgnathus sp.
Polygnathus linguiformis bultynki Weddige?
P. robusticostatus Bischoff and Ziegler group
ostracodes, ichthyoliths
CAI: 5
AGE: Middle Devonian, Eifelian. patulus·c. costatus zones

C-092574 71.5-72.0 m AWN
Nowakia sp. cf. N. cancellafQ. (Richter)
Styliolina sp.
Variatella sp. cf. V. procera (Maurer)
undet. pentamerid brachiopod
undet. rhynchonellid brachiopod
REMARKS: Both Nowakia sp. cf. N. cancellafQ. (Richter)
and Variatella sp. cf. V. procera (Maurer) in sample C­
092574 are closely related but not identical to forms that
occur typically in the lower and upper parts, respectively,
of the Dalejan and equivalent rocks. This range is from
upper Lower Devonian to lowermost Middle Devonian if
the Lower-Middle Devonian boundary is drawn at the base
of the conodont Upper patulus Subzone which marks the
base ofthe Eifelian (Lutke, 1979).
AGE: Dalejan, late Early and earliest Middle Devonian

C-092574 30.0-71.5 m MJO
Belodella sp.
Panderodus sp.
Polygnathus inversus Klapper and Johnson
P. inversus-Po serotinus Telford
P. aff. P. linguiformis bultyncki Weddige
Pseudooneotodus sp.
scolecodonts, inarticulate brachipods
CAI: 5
AGE: Early Devonian. late Zlichovian·Dalejan,
inversus-serotinus zones

379. C-082658 62°53.4'; 127°59.6' AWN
Desquamatia aperanta (Crickmay)
Warrenella sp, cf. W. quadrata Ludvigsen and Perry
Leiorhynchus manetoe McLaren
bryozoan fragments
large coarsely costate pelecypod
orthoconic cephalopod
large echinoderm ossicle with single axial canal
Dechenella <D.) sp.
REMARKS: See C-081820 (Grizzly Bear Formation).
Collection from same location as collection C-086410
above.
AGE: adocefQ. Zone, early Eifelian, early Middle Devonian

380. C-087572 62°56.8';128°18.1' MJO
Polygnathus cosfQ.tus Klapper group
ramiform fragments
CAI:6-7
AGE: Middle Devonian, probably Eifelian

Section 55 (62°59.5';128°19.4')

381. C-087587 2042 m MJO
Pelekysgnathus? sp. indel. (coni form elements)
Polygnathus costatus costatus Klapper
Po. sp.
CAI: 5+
AGE: Middle Devonian, Eifelian.,c. costatus-australis zones

382. C-087586 1971 m MJO
Be/odella sp.
lcriodus sp. indcl.
Milacu/lInl sp.
Po/ygnathlls robusticostatlls Bischoff and Ziegler group
Tortllodus? sp.
CAI: 5
AGE: Middle Devonian, Eifelian. c. costatus-australis zones

Section 56 (62°57.0';128°0.0')

383. C-087536 895 m
Icriodus sp. indet.
Panderodus sp.
ramiform elements indet.
scolecodonts
AGE: Middle Devonian

384. C-087535 773 m MJO
Be/odella sp.
lcriodus sp.
Polygnathus parawebbi Challerton
CAI: 5
AGE: Middle Devonian, Eifelian-Givetian, australis-Lower
varcus zones
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HEADLESS FORMATION

Section 56 (62"56.7';128°0.2')

lowermost part, of the Hume Formation in the Norman
Wells area.
AGE: adoceta Zone, early Eifelian, early Middle Devonian

385. C-087537 30-900 m MJO
Belocklla sp.
Icriodus sp.
Panckrodus sp.
Polygnathus robusticostatus Bischoff and Ziegler group?
CA1:5
AGE: Middle Devonian

391. C-086409 795 m MJO
Belocklla? sp.
Neopanckrodus sp.
Polygnathus linguiformis linguiformis Hinde
P. parawebbi Chatterton
Tortuodus? cf. T. intermedius (Bultynck)

388. C-086342 1795.5 m MJO
Belocklla sp.
Icriodus sp.
Neopanckrodus sp.
Polygnathus sp. indet.
ostracodes, bryozoans
CAI:5
AGE: Middle Devonian, probably middle to late Eifelian

NAHANNI FORMATION

387. C-087579 62°48.2';128°28.1' MJO
Neopanderodus sp.
Polygnathus costatus Klapper group
P. parawebbi Chatterton
P. cf. P. linguiformis linguiformis Hinde
CA1:5
AGE: Middle Devonian, Eifelian

C-087589 62°29.6'; 129°23.5' MilO

Palmalolepis glabra lepla Ziegler and Huddle
P. glabra prima Zeigler and Huddle
P. cf. P. glabra peclinata Ziegler
P. cf. P. gracilis Branson and Mehl
P. cL P. marginijera Helms
AGE: Late Devonian. Famennian, marginijera Zone

C-086285 62°25.8'; 129° 18.0' MJO
Palmalolepis glabra lepta Zeigler and Huddle
Polygnathus sjJ.

CAI:5
AGE: Lale Devonian. Famennian. probably

marginijera-velijera zones

62°24'; 128°30' MJO
The following faunas. collected by K.M. Dawson are within
o to 15 m beneath bedded barite locality (see Dawson and
Orchard. 1982)

C-086286 62°27.6'; 129° 19.0' MJO
Palmalolepis glabra Ulrich and Bassler subsp. indel.
Polygnalhus spp.
"Spalhognathodus" sp.
CAI: 5
AGE: Late Devonian. Famennian. crepida-velijera zones

C·087543
Mesotaxis asymmetricus asymmetricus (Bischoff and
Ziegler)

C-087588 62°29.0'; 129°21.4 MJO
Palmatolepis cL P. perlobata grossi Ziegler
P. perlobata schindewolji Muller
CA I: 5
AGE: Late Devonian, Famennian, probably
marginjera-velijera zones

C-087542
Polygnathus cf. P. dub ius Hinde
P. cf. P. ckngleri Bischofl' and ZiegIer

394.

396.

395.

397.

PORTRAIT LAKE FORMATION

392. C-I02588 26.6 m MJO
"Coelocerodonlus" cL C. klapperi Chatterton
Icriodus sp. indel.
Polygnalhus costatus costatus Klapper
P. cL P. linguijormis Hinde
P. rObUSlicostatus Bischoff and Ziegler group
CAI: 5
AGE: Middle Devonian, probably Eifelian, australis zone
and younger

393.

MJOC-I02587 -0.5 to 0 m
Belocklla sp.
Icriodus sp.
agglutinated forams
CA1:5
AGE: Middle Devonian

390. C-081832 1728 m AWN
cymostrophid? sp.
Schizophoria sp. cf. S. macfarlani (Meek)
"Schuchertella" adoceta Crickmay
Desquamatia aperanta (Crickmay)
bryozoan
Paracyclas sp.
Platyceras sp.
Dechenella W.) sp.
REMARKS: Samples C-081887 and C-081820 (Grizzly
Bear Formation), C-081832 and C-081833 (Funeral
Formation), C-081838 (Sapper Formation), and C-082658
(Landry Formation) contain a number of elements that
suggest assignment to the "Schuchertella" adoceta Zone of
Pedder (1975) and are dated as early Eifelian, early Middle
Devonian. This zone occurs typically in the lower, but not

389. C-081849 1795.5 m AWN
Desquamatia sp.
Dechenella Wechenella) sp.
REMARKS: Samples C-081842, C-081843, C-081844 (see
under Funeral Formation), and C-081849 contain a a
number of fossil elements in common with the Funeral,
Headless, and Nahanni formations of the southern
Mackenzie Mountains which suggest an Eifelian, early
Middle Devonian age. Dechenellid trilobites, most ofwhich
appear to be new species, are common in all of the four
samples.
AGE: probably Eifelian, early Middle Devonian

386.
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?P. varcus Stauffer group
Icriodus sp. indet.
"Spathogruzthodus" sp.

C-087696
Mesotaxis asymmetricus <Bischoff and Ziegler)
Polygruzthus sp.

C-087697
Polygruzthus dub ius Hinde
Mesotaxis asymmetricus (Bischoff and Ziegler)
Polygnathus sp.

C-101979
Ancyrodella cf. A. curoata (Branson and Mehl)

404. C-087562 75 m MJO
Palmatolepis glabra lepta Ziegler and Huddle
P. glabra pectiruzta Ziegler morphotype 1 Sandberg and
Ziegler
P. minuta Branson and Mehl
P. cf. P. regularis Cooper
P. cf. P. tenuipunctata Sannemann
P. quadrantinodosalobata Sannemann morphotype 1
Sandberg and Ziegler
P. subperlobata Branson and Mehl
Polygnathus nodocostatus Branson and Mehl group
CAI:3-4
AGE: Late Devonian, Famennian, Upper crepida Zone

407. C-086413, 62°25.7';129°15.8' MJO
Palma/olepis cf. P. delica/llla Branson and Mehl
P. cf. P. triangularis Sannemann
Polygnathus sp. indel.
CA[: 5
REMARKS: Limestone lense?) or block(?) within Prevost
Formation shale
AGE: Late Devonian, late Frasnian-early Famennian

Section 45 (63°8.0'; 130°1.5')

406. C-087560, C-I02586 893 m MIO
Ancyrognathus sp. indet.
Palma/olepis gigas Miller and Youngquist
P. hassi Muller and Muller?
P. subrecta Miller and Youngquist
Polygnathus sp.
REMARKS: 2 collections made from same bed in differenl
years.
AGE: Late Devonian,Frasnian, gigas Zone (lower?)

PREVOST FORMATION

398.

399.

400.

C-101978
Palmatolepis cf. P. transitans Muller
Mesotaxis asymmetricus <Bischoff and Ziegler)
Polygnathus cf. P. dub ius Hinde

CAI:5
AGE: Late Devonian, early Frasnian; in total, these
collections date from the asymmetricus Zone

C-087552 62"27.7';129"27.2' MJO
?Tortuodus kockelianus (Bischoffand Ziegler)
AGE: middle or late Eifelian

C-08788I 62°29.8'; 129°28.5' BSN
Monograplus yulwnensis Iackson and Lenz
AGE: Early Devonian, Pragian, M. yulwnensis Zone

C-088046 62°18.6'; 129°27.9' BSN
Monograplus cf. M. Ihomasi Iaeger
REMARKS: Collected at a date subsequent to measurement of
Section 14, on same line of section estimated not more than 20
me?) above top of SteelFormation. Four graptolite zones
currently are recognized in the lower Devonian of western
Canada: in ascending order the uniformis,hercynicus, Ihomasi,
and yulwnensis zones. Although the preservation in C-088046 is
very poor, sufficient numbers of specimens are present to rule
out the yulwnensis Zone in that no "I-shaped" rhabdosomes are
present.
AGE: Early Devonian, Pragian, probably M. Ihomasi
Zone

405. C-OR7561 0 m MIO
Palmatolepis tenuipunctata Sannemann
Pelekysgnalhus sp.
Polygllathus sp.
P. cf. P. minura Branson and Mehl
P. subperloba/a Branson and Mehl
CAI: 4
AGE: Late Devonian, Famennian, upper P.
Iriangularis-crepida zones

401.

402.

403.

C-086288 62°29.5';129°13.6' MJO
Belodella sp.
Pandorinelliruz? sp. indet.
Polygnathus inversus Klapper and Johnson
P. aff. P. perbonus Klapper and Johnson
hexactinellid sponge spicules
AGE: Early Devonian. late ZIichovian-early Dalejan.
inversus Zone

C-076623 62"29.5';129°13.6' TTU
Pandorinelliruz exigua exigua (Philip)
P. steinhornensis steinhornensis (Ziegler)
Polygnathus gronbergi Klapper and Johnson
P. aff. P. perbonus (Philip)
AGE: Early Devonian, P. gronbergi Zone of Klapper and
Johnson (1977)

C-086287 62°28.0'; 129° I 0.5' MIO
Belodella sp.
Pandorinellina sp. indel.
Pelekysgnathus? sp. (coniform element)
Polygnathus pireneae Boersma
AGE: Early Devonian, late Pragian-early Zlichovian,
kindlei-dehiscens zones

408. C-086345, 62° 17.0'; 128°08.4' MJO
Belodella? sp.
Polygnathus costatus coslalllS Klapper
P. cf. P. linguiform is linguiformis Hinde
P. cf. P. parawebbi Challerton
P. robusticostatus Bischoff and Zeigler group
CAl: 6
REMARKS: Limestone clast within Prevost Formation
shale
AGE: Middle Devonian, Eifelian, probably austratis
Zone

Section 19 (63°38.4';130°02.8')

409. C-087564, 431 MIO
Bispathodus cf. B. bispathodus Zeigler, Sandberg, Austin
Siphonode//a? or Polygnathus?
sp. indet.
CAl: 3-4
AGE: Late Devonian, Late Famennian-Early Mississippian,
Tournaisian
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MOUNT CHRISTIE FORMATlON

Section 17 (62°52.6';129°49.7')

410. C-087592 (62°48.7'; 129°42.0') MJO
Neogondolella sp. indel.
NeostreplOgnathodus cf. N. pequopensis Behnken
CA!: 5
REMARKS: Collected at an early date on same line of
section as Seclion 20, within the Mount Christie
Formation.
AGE: Early Permian, late Wolfcampian-early Leonardian

411. C-I02654 541.5 m MJO
"Gondoklla" n. sp. afT.
G. posUknuda von Bitter and Merrill
N. gen. et sp.
Streptognathodus elongatus Gunnell
CAI:4-5
AGE: Late Pennsylvanian, Virgilian-Early Permian,
Wolfcampian

C-087565 828 m MJO
Gnathodus girtyi collinsoni Rhodes, Austin, and Druce
G. cf. G. bilineatus (Roundy)
G. cf. G. texanus Roundy
Idioprioniodus sp.
Paragnathodus cf. P. commutatus (Branson and MehIJ
ichthyoliths, bryozoans, spicules
CAI:4
AGE: Early Carboniferous, late Visean

C-087567 368 m MJO
Cauusgnathus sp.
Gnathodus bilineatus (Roundy)
G. girtyi collinsoni Rhodes, Austin, and Druce
G. texanus Roundy
Palmatolepis? sp. (reworked?)
"Spathognathodus" sp.
CAI:5
AGE: Early Carboniferous, probably late Visean

418.

416.

417. C-087566 561 m MJO
Gnathodus girtyi collinsoni Rhodes, Austin, and Druce
G. g. cf. girtyi Hass
Paragnathodus afT. P. commutatus (Branson and MehIJ
"Spathognathodus" cf. "S." campbelli Rexroad
"S." sp.
CAI: 4-5
AGE: Early Carboniferous, late Visean

Section 19 (63°38.4';130°02.8')

MJO412. C-I02656 354 m
Gnathodus cf. G. bilineatus
Paragnathodus? sp.
ramiform elements
CAI: 4-5
AGE: probably Late Mississippian

Section 20b (62°48.3';129°42.4')

413. C-087590 696 m MJO
Neogondoklla bisselli Clark and Behnken sJ.
Sweetognathus sp.
ichthyoliths
CAI: 4-5
AGE: Early Permian, probably late Wolfcampian

TSICHU FORMATlON

Section 18 (63°17.1';130°55.3')

414. C-087569 119 m MJO
Gnathodus bilineatus (Roundy)
G. defectus Dunn?
G. girtyi Hass
Idioprioniodus? sp.
Rhachistognathus muricatus (Dunn)
R. cf. R. sp. B Tynan
CAI:5
AGE: Late Mississippian, Chester = probably early
Namurian

419. C-087570 1134 m MJO
Declinognathodus noduliferus (Ellison and Graves?)
Gnathodus cf. G. bilineatus (Roundy)
G?n. sp.
Idiognathoides attenuatus Harris and Hollingsworth
I. sinuatus Harris and Hollingsworth
Idioprioniodus sp.
Paragnathodus cL P. commulatus (Branson and Mehl)
Rhachistognathodus muricatus (Dunn)
R. primus Dunn
ichthyoliths
CAI: 3
AGE: Early Pennsylvanian, Morrowan = late Namurian

JONESLAKEFORMATION

420. C-087593 62°27.2';128°33.3' MJO
Neogondolella sp. indet.
CAI:5
AGE: Permian or Triassic, probably Triassic

415. C-087568 229 m MJO
Gnathodus bilineatus (Roundy)
G. g. cf. collinsoni Rhodes, Austin, and Druce
G. girtyi simplex Dunn
Idioprioniodus? sp.
Paragnathodus cf. P. commutatus (Branson and MehD
Polygnathus? sp. indet. (reworked?)
RhachislOgnathus muricatus (Dunn)
R. sp. B Tynan
CAI: 5-6
AGE: Late Mississippian, Chester probably early
Namurian

Section 20b (62°48.3'; 129°42.4')

421. C-087591 1181 m MJO
Gnathodus girtyi Hass?
Neogondolella bisselli Clark and Behnsen s.l.?
N. crenulata Mosher
N. milleri(Muller)
N. neuadensis (Clark)
Neospathodus pakistanensis Sweet
N. waageni Sweet
CAI:4
REMARKS: The presence of possible early Permian
gondolellids (G. bisselli) and even late Mississippian
gnathodids (G. girtyi) suggests this fauna includes
reworked elements.
AGE: Early Triassic, Smithian
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