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The Paleozoic rocks of the Canal Flats area, 30 miles
north of Cranbrook, British Columbia are described. IFrom
the oldest to the youngest they are: the 3t. Piran formation
(Lower Cambrian) with a basal unit of quartzites and pebble
conglomerates, 750 to 950 fest thick, and an upper unit of

4

shale, sandstone, and limestone 700 feet thick. The

Jubilee dolomite 3,850 feet thick, conformably overlies

the St. Piran formation. It is Middle Cambrian, Upper

Cambrisn or both. NWext is the licKay group which conform-

(s)

ably overlies the Jubilee dolomite. It 1s partly Upper
Cambrian and partly ILower Ordovician in age. It consists
of 2,850 feet of limestone and shale. The Glenogle shale

overlies the McKay conformably and consists of 50 %o 1,100

ower and

)

of

4]

feet of black shale and limestone. It 1
Middle Ordovician age. Overlying the Glenogle shale
disconformably is the Wonah quartzite which 1is 5C to 300
feet thick. It is Middle Ordovicilan, Upper QOrdovicilen or
both. The Beaverfoobt-Brisco formations, of Upper
Ordovician and Middle Silurian age, overlies the Wonah

quartzite in some places and in others the NMcKay group.
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It consists of dolomite, limestone, shele, and quartzite.
The Burnals formation which is Silurlian, Devonlan or
both, is above the Beaverfoot-Brisco, and consists of
gypsum. Contacts with t
cbserved. Mississippian rocks overlie the Burnals
formation. These rocks are divided into an upper for-
mation of cherty limestone, the Rundle, and a shaly lower
formation, the Banff. Contacts with other formations were
not observed.

The Canal Flats area contains three structural
divisions. These are: the westerly division consisting

of easterly dipping rocks; a central division consisting

of upright folds; and an easterly division consistin
rocks overturned to the southwest. The Nine-lile fault
seperates the westerly and central structural divisilons,
and divides the area in twe parts differing slightly in
stratigraphic sequence. The Wonah and Glenogle are
absent west of the Nine-lille fault.

From this study it appears that: the St. Piran was
deposited by a ILowser Cambrian sea which transgressed from
north to south. The Jubilee was depogited as a limestone

and altered to a dolomite penecontemporaneously. The

)

licKay was deposited in a shallow sea. The Beawverfool was

o

deposited as a limestone and dolomitized later.
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CHAPTER 1

INTRODUCT ION

General Statement

During the field season of 1953 the writer was engaged
as a Technical O0fficer with the Geological Survey of Canada
in the Canal Flats Map-Area, B.C. Under the supervision of
Dr. G. B. Leech of the Geélogical Survey, the writer mapped
some of the Paleozolc rocks in the eastern part of the
map-area, and wherever possible, measured sections of the
various formations. The suites of specimens coliected from
the measured sectlons were studied at the University of
Manitoba during the year 1953 and 195l.

The purpose of this work is to study the stratigraphy
of the area with special emphasis on the petrology and
petrography of the sediments. The writer feels that for
an accurate regional stratigraphic interpretation, intensive
sedimentary studies must be used as the basis of interpretation.
In this thesis the writer hopes to show by virtue of the
detailled examination of the formations that it is possible
to establish some of the Paleozoic formations as control
points for future stratigraphic study. The writer feels
that such work is lacking in the westernmost Rocky
Mountains,.

Descripntion and Tocation of Area of Study

The area of study is located within the eastern half of

the Canal Flats Map-Area, British Columbia (see index map plate 1).
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The Canal Flats area includes the Purcell Mountains on the
west, the Hughes Range (Rocky Mountains) on the east, and
the Rocky Mountain Trench in the center. The coordinates
of the area of study, which is approximately 120 square
miles in area, are: north 50015' latitude; south 50°00
latitude; east 115°930' longitude; and west 115°939! longitude.

The Paleozoic rocks occur in the eastern half of the
Canal Flats Map-Area and in this thesis particular attention
is given to a belt of rocks, seven miles wide, along the
eastern boundary of the map-area., Iost of the FPaleozoic
rocks are well exposed here, all the measured sections are
located in this belt, and also the entire belt was mapped
in detail. A map has been made of this specific area (see
geologic map in pocket at back) adapted from the Geological
Survey manuscript geological map. MNount Grainger which is
not shown on the accompaning map is l.5 miles southwest of
Mount Glenn, located in the nortﬁggééﬁpart of the map., The
term 'Canal Flats area' indicates the part of the Geoclogical
Survey Map-Area east of the Rocky Mountain Trench and the
term 'map-area' includes only the area shown on the
accompaning geologic mape.

Previous Vork

Little geological information is available about the
Canal Flats area although considerable work has been done in
adjacent areas. Dawson (1885) noted some Cambrian and
other Paleozoic rocks in the general area of Canal Flats
and Shepard (1926) briefly discussed the structures of the

general area. Little knowledge, however, was contributed
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to the stratigraphy of the area.

Schofield (1922) examined Cambrian rocks one mile south
of the map-area and the same rocks four miles east of the
town of Canal Flats. Walcott (192l;) examined the same Lower
Cambrian rocks, at Mount Grainger, that Schofield had
studied. At Sabine Mountain, above the town of Canal Flats,
alcott also examined a sequence of Lower Paleozolc strata.
Walker (1926) traced a belt of Cambrian rocks from the
Windermere area to Ram Creek, in the Canal Flats aresa.

A continuous strip 90 miles long has been mapped along
the western flank of the Rocky Mountains from Canal Flats
north to Golden, B.C. Henderson (1953) mapped the Stanford
Range whiéh adjoins the Canal Flats area on the north.
Walker (1926) mapped the Windermere area which adjoins and
in part overlaps Henderson's areé on the west, and Evans
(1932) mapped the Brisco-Dogtooth area which adjoins
Walker's area on the north,

Methods of Study

Field Study

The Canal Flats area was mapped on a scale of two
inches to one mile, Traverse lines were located by Brunton
compass, and plotted on topographic maps and aerial photographs.
Blevations were determined from btopographic maps and by
barometer readings.

Paleozoic sections were measured where exposures and

accessibllity were best. Specimens were collected at
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various intervals for debtailed study and the sectlon was
fully described in the field. Wherever possible a six foot
steel tape was employed for measuring true thickness.
However, most of the sections were measured with a 100 foot
cloth tape along a Brunton traverse, and the true thickness
values were obtained by making simplified trigonometric
corrections. These corrections gave an approximate true
value and were checked against values obtained from a
series of tables prepared by Mandelbaum and Sanford (1952).
Where discrepancies between the two sets of values were
great, the values of Mandelbaum and Sanford were used, but
where only slight differences were apparent then the
trigonometric values were used.

Laboratory Study

Several hundred field specimens were collected by the
writer. The majority of these were cut by a diamond saw
and the cut surface ground to a high polish. Where an
intensive study was warranted a thin section was made from
the specimen. The carbonate rocks were etched after the
method of Lamar (1950) to bring out detail, and then elther
steined with Henbest's (1931) modification of Lemberg's
solution or Rodger's (19&0) copper stain to distinguish
between calcite and dolomite. The X-ray diffraction
‘patterns of carbonate rocks were compared with standardized
dolomite-calcite patterns (Baillie 1950) to determine the

composition of the rock. All specimens were crushed and

then digested in hydrochloric acid, and the insoluble



residue studied. Over 300 specimens, with polished
surfaces and more than 50 thin sectlons were studied.
Photographs and photomicrographs were taken to illustrate

salient features of various rock types.
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CHAPTER 11

STRATIGRAPHY

Introduction

The rocks in the Canal Flats area range in age from
Precambrian to Paleozoic. The Precambrian rocks are not
described in this report. The Paleozoic rocks range in
age from Lower Cambrian to Mississippian (see plate 2).

Many of the formations described in this chapter
have been measured and a detailed description, compiled
from field notes, will be found in the appendix. The
following are present in the appendix: Upper St. Piran
unit; the Jubilee dolomite; the McKay group; the Glenogle
shale; the Wonah quartzite; and a partial Beaverfoot sectione.

LOWER CAMBRIAN

THE ST. PIRAN FORMATION

Introduction

The St., Piran formation is Lower Cambrian 1in age
and in the Canal Flats area overlies the Precambrian
unconformably and is overlain conformably by the Jubilee
dolomite. The formation is divisible in two distinct
units, namely the Lower St. Piran which consists of
quartzites and the overlying Upper St. Piran which consists
of shales, sandstones and limestones. These rocks are
correlative with the St. Piran formation of the Bow River
Valley area as redefined by Rasetti (1951, pp. 53 and sh).

Schotield (1922, vp. 13 and 1) mapped the Lower St. Piran




Plate 2. TABLE OF PALECZOIC FORMATIONS IN THE CANAL FILATS

AREA
Period or Group oOr Thickness thology
epnoch formation in feet

Eelationship unknown

Mississiopian Rundle formation # 1200 Cherty limestons
o Rk sanff formation (7) ? Black shale
Relationship unknown
Silurian end/ pyrnais formation ? Gypsum
or Devonian
Relationship unknown
Silurian Brisco formation ? Dolomits,
limestone,
quartzite,
shale
Upper Beaverfoot formetion #1100 Dolomite,
Ordoviclan limestone,
quartzite
Middle and/or Wonah quartzite 50=300 Quartzite,
Upper gandstone
Ordoviclan
Disconformable contact
Lower and Glenogle shale 450~1100 Shale,
Middle limestone
Ordovician
Upper Cambrian McKay Group 2850 ILimestone,
and shale
Middle Ordovician
Middle and/or Jubilee dolomite 3850 Dolomite
Upper Cambrian
Lower Cambrian Ste. Piran formation 1450~ Limestone,
‘ 1650 shale,
sandstone,
auartzite,

pebble conglom=~

erate

Nisconformaeble contact




as the Cranbrook formation and the Upper St. Firan, in the

Canal Flats area, as the Burton formatlon.

LOWER ST, PIRAN UNIT

Introduction

The Tower St, Piran unit consists of a series of well
bedded, light colored, pure quartzites.

These are the beds identified by Schofield as the
Cranbrook formation.

Iithology

The lower 5 feet is a basal congolmerate consisting
of well rounded pebbles, .5 to h inches in diameter, of
quartz, chert, red quarbzite, pebble conglomerate and
argillite with occaslional lenticular pebbles. The matrix
appears to be siliceous on the weathered surface but the
rock crumbles on the fresh surface.

This conglomerate is overlain by 800 to 1000 feet of
quartzites in beds from 1 inch to 3 feet thick. The
quartzite is medium grained, equigranular, red, yellow,
dark grey, and white on the weathered and fresh surfaces.
Some beds contain pin-head size flecks of disseminated
hematite but the major part of the formation is a pure,
siliceous quartzite. MNinor beds, 1 to 3 inches thick of
intraformational (?) pebble conglomerate, are present and
the quartzites mey also be well laminated. A 15 foot
thick, limy friable sandstone zone occurs 75 to 100 feet

below the top of the unit at the south end of the map-area.



Thickness and Distributlon

The Lower St. Piran was not measured in the Cansl Flats
area and the lithology listed above 1s an idealized section
compiled from field notes. An idea of the thickness may be
gained from calculations made from base map projections. On
the west side of the FHughes Range, one half mile north of the
south end of the map area the thickness was calculated as
950 feet and 2.5 miles north of this, but to the west on
the bluffs facing Provincial highway no. 95, which is in
the Rocky Mountain Trench, the thickness was calculated as
750 feet. Further north at Mount de Smet the unit 1is 260
feet thick and pinches out in the Stanford Range (Henderson
1953). A rapid thinning to the north is indicated with the
source of sediments, as shown by cross bedding, from the
south and southeast.

The formation is exposed in an area west of the
Nine-Mile fault where 1t occurs as a cliff forming member
on the western side of the Hughes Range, and as the bluffs
which form the eastern wall of the Rocky Mountain Trench.

The Lower St. Piran rests on the Horsethief Creek
series (Windermere system), 1n the center of the Canal
Flats area and to the south rests on Toby conglomerate
(Windermere system). Because the underlying formations
are of different ages an angular unconformity is indicated.

The Upper St. Piran overlies this formation conformably.
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Faunas and Corrslation

Wo fosslls are present in the Lower St. Piran within
the map area. However, a collection in this unit was made
one mile south of the map-area and identified by R. V. Best
of Princeton University.

Callavia and possibly Nevadia were collected a few
hundred feet below the top of the Lower St. Piran gquartzites
from a rusty friable sandstone zone,

Callavia is found in other nearby areas where it is
associated with Lower Cembrian fossils. Walcott (192l,

Pe 39) reported Callavia about 100 miles northwest of
Canal Flats in streta he correlated with the Mount Whyte
formation. In the Cranbrook area along the Cranbrook-

Fort Steele wagon road he identified Callavia cf.

nevadensis Walcott in a collection made by Schofield

(1922, p. 12) from the Eager formation, and stated that
the Hager fauna belongs to the upper part of the Lower
Cembrian. Walcott (1928, p.362) collected Callavia

eucharis Walcott and €. perfecta Walcott from the Lower

Cambrian, Hota formation of the Robson Peak area. He

stated:

The Hota occuples the stratigraphic position
of the Mount Whyte formation in the Bow River
Valley « « o 1t is probable that the two formations
were beling deposited about the same time from
different sources of sediments.

Evans (1932 A2, p.120) reported Callavia in a rusty
sandstone in the uppermost twenty feet of the St. Piran

formation. He correlated the overlying uppermost Lower
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Cambrian Donald formation, with the Zager and the lower
Mount Whyte. According to Grabau (193L, p.63), "Callavia
is an older fauna than the Nount Whyte fauna and probably
precedes the fauna with Qlenellus in the St. Piran®.

At present the exact stratigraphic range of Callavia
is not known.,. It 1s therefore difficult to correlate
these strata only on the basis of a single genus. The beds
at Canal Flats are correlated on the basis of lithology,
stratigraphic position, and Callavia with the beds that

Evans (1932 A2, p.119) identified as St. Piran.

THE UPPER ST. PIRAN UNIT

Introduction

The Upper 8t. Piran unit consists of three lithic
divisions. The basal division consists of variegated
shaleg; the middle division of sandstones with interbedded
guartzites, quartz pebble conglomerates and shales; the
upper division of fossiliferous crystalline limestone.

The contact between the Upper and Lower St. Piran is
egsily seen in the field because the soft Upper St. Piran
shales weather and leave a slackened guartzite dip slope

Fa

of the underlying Lower St. Piran.

These are the beds identified as Burton by Schofield
(1922, ppe. 13 and 1L) at Diorite Creek, 1.5 miles south
of Ram Creek,

Tithology

Division 1 (Basal)

Division 1, hl feet thick consists of shales, variegated
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in color and varying from a pure shale to an impure quartzose
shale., The cuartzose Impurities occur as silty lenses and
blebs along bedding planes. The shales are laminated in
part and quite fissile. This lamination is due to the
quartzose impurities which are concentrated along some
bedding planes.

Division 11 (Middle)

Division 11, 620 feet thick, overlies division 1, and
consists of sandstones (see Figure 1), quartzites, quartz
pebble conglomerates and shales. This division is
predominantly a well bedded pure quartzose sandstone which
is fine grained, ranging in size from .1 to .5 millimeters
in diameter and varying from subangular to subrounded. The
grains generally show some frosting. The cement is mainly?
giliceous, or siliceous with minor amounts of lime, or it
may also contain some argillaceous impurities. The beds
of sandstone range in thickness from 2 inches to 3 feet.

Detrital muscovite and biotite are associated with the
sancstones and occur as flakes or tiny books dispersed
throughout the sandstone, or they may be minute shreds in
the cementing medium.

At various horizons in the sandstone there are green
detrital fragments, and the upper portion of this unit,
from 633 to 661 feet above the base, contains as much as
15 percent of this green material. These fragments are

green and waxy to slightly vitreous. They have a hardness
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of 1 to 2 (on lioh's scale) and are usually angular. The
average grain size is .2 millimeters in diameter. These
fragments are clear transparent to translucent and anisotropic.
An X-ray diffraction pattern of these grains shows them to
be a potassium aluminum hydrate with a probable composition
of (H,K) AlSi0), which would indicate that they belong to
the muscovite class. It appears that these grains are very
fine fragments of a shale, high in muscovite content and
slightly altered.

The clastic portion of the Upper St. Piran contains

2 L

limonite which occurs in the porous part of the sandstone
mostly as small spots or flecks (.1 to 5 millimeters)le

There may be patches of limonite as large as 25 miilimeters

in diameter which consist of a soft, earthy, limonite mass
showing some porosity due to the leaching of the limonite.

1t may also form a coating on sand grains which gives some
beds a ferruginous appearance. This is well shown in thin
section. The limonite which occurs as flecks may comprise

15 percent of the rock, and may also occur finely disseminated
throughout the cement. It is believed the limonite associated
with porosity is introduced and the limonite which occurs as
coatings on quartz grains is primary.

Some of the thinner bedded sandstones are laminated

Hereafter in the report when the figures in brackets are
given they will indicate the diameter of the grain size of
the mineral in question.
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and cross-bedded. These feactures are shown by elther a

concentration of limonite along bedding planes or a change

e

n grain size. Because the cross-bedding is varied in
direction no source of sediments can be determined. Both
interference and symmetrical ripple marked sandstones are
associated with the thinly bedded sandstones and shales.
Friable sandstones occur at some places and these
may grade laterally along strike to a more indurated sandstone
that approximates an orthoquartzite. There are, however,
few true orthoquartzite beds in the Upper St‘° Piran. The
orthoguartzites are composed of gquartz grains of .3 to o5
millimeters in diameter. The original grain outline is
subrounded to rounded and the silica cement has grown in
optical continulty about these grains. The quartz grains
are equigranular with the original grain marked by a dark
outline of limonite (?). Undulatory extinction is not shown
in the grains. The sédiment appears to be a first cycle
pure orthoquartzite although some fine shreds of blotite
are present in the cement.
In the middle of the section from 335 to 89 feet
above the base there are some quartz pebble conglomerates.
The sandstones in this interval contain some large pebbles
of quartz and with an increase ip the amount of pebbles
they are gradational to the quartz pebble conglomerates
which consist of 85 percent quartz sand matrix (.1 to .5
centimeters). The quartz sand matrix is white, but the pebbles

are white, blue, rose and black. Both the sand grains and
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The pebbles were derived

the pebbles are well rounded.
mainly from a quartzite but some appear to be vein quart

A slightly micaceous end argillaceous silica cement is the
Some beds of the conglomerate are limonitic

hinding medlume
ble conglomerates

™ gb

with the limonite present ag flecks in pores or as coatings
_L\/‘vl

n sand grainse
The shales are more abundant Than The
and quartzites in this central portion of the Upper St.
feet to 7 feet thick,

-~

2

Piran. There are some shale beds
but the greater part of the shale occurs as 1 inch to 3 inch

interbeds in the sandstones, or as shaly partings between
These shales are green,

very thinly bedded sandstoness
brown and red, varying from fissile to laminated and may

be waxy 1in appearance.
Division 111 (Upper)

The upper part of this unit, interval 661 feet to 709
feet is characterized by limestone. The basal 3 feet 1s
composed of a brown fine grained (.05 millimeters) crystalline

sacharoidal limestone which containg fine quartzose silt
and green waxy muscovite shale. The 1imestone above this
is fossiliferous and is also fine grained crystalline
It is pink to red with minor amounts
Detrital

(.05 to o5 millimeters).
of quartzose silt and argillaceous impurities.
Some of

green muscovite is also present in some places.
this limestone forms a coguina of trilobite fragments.

The interval 702.5 to 707 feet, above the base, consists of
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an oolitic limestone which is reddish wvhite end coarse
grained crystelline with fine earthy hematite oolites.
This forms about 20 percent of the rock. The oclites, many
of which are ellipsodial in shave, range in size from .5
to 1.5 millimeters in diameter. There is some limonitic
alterstion of these oolites. Some very fisslile red shale
interbeds are present in this part of the Upper St. Piran.

The uppermost 2 feet of the Upper St. Piran is poorly

exposed but appears tc consist of a white, fine grained
guartzose sandstone and is overlain with apparent conformity
by thick bedded dolostones of the Lower Jubllee.

Thickness and Distribultlon

The Upper St. Piran which was measured at the head of
a cirgue, one half mile south of the south end of the map-area,
near Ram Creek is 709 feet thick.

The Upper St. P iran distribution is similar to the
Iower St. Piran and overlies it conformably wherever exposed
in the area. The contact between the Jubilee dolostone
and Upper St. Piran was observed only at the Ram Creek
section where it appears to bhe conformable.

Faunas and Correlation

The Uprer St. Piran measured section at Ram Creek
vielded two fossil cocllections from the uppermost 30 feet.
As yet the fosslls have not been identifled but fossils
from the same horizon have been identified by T. E. Bolton
of the Geological Sﬁrvey of Canads in collections made at

Mount Grainger and two miles north, along strike, from the



16,

Ram Creek sectione

Wanneria walcottansa (Wanner), Paedeumlas cfe clarkl

Resser and Olenellus sp. were identified in a collection

(¢.S.C. Cat. HNo. 23907) made 3150 feet on a bearing 225°

from the summit of Mount Gralnger. The same specles also

occur in the Hager formation (G. B. Leech, personal communication).

Also identified were Bonnia fieldensis (wWalcott) (G.S.C.

Toc. Cat. 23916) collected 11,200 feet on a bearing g2°

from Muck (Mud) Creek at the main highway, and B. fieldensis

and Olenellus canadensis (Walcott) (G.S.C. Toc. Cat. 2391L)

collected B8L00 feet on a bearing 18° from latitude 50°00
longitude 115° 37t 30"%. TWhen the identifications are
completed the Ram Creek section should contain an identical
fauna. The fauna of this limestone division also occurs

in the Peyto limestone member of the St. Piran formation.

The Burbon formation which Schofield (1922, Pel5)
identified at Diorite Creek is according to.Burling (lth,
P+33) Late Lower Cambrian (?) to early Middle Cambrian
in age at its type locality near Blko, B.C. Further north,

Il miles east of Canal Flats, Schofield made a fossil collection
from beds he identified as Burton, but Walcott who identified
the fossils found no Middle Cambrian faﬁna and stated, "If

the typical Burton is of Middle Cambrian age then this
formation is not to be correlated with the Burton but with

the Mount Whyte formation.” Walcott (192L, p.29) collected

Olenellus and Wanneria from equivalent beds at lMount Grainger,
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in the Canal Flats area and correlated the beds with the
type Mount Whyte formation of the Lake Loulse area. 1t 1s
apparent that the name Burton formation cannot be applied
to the uppermost Lower Cambrian rocks in the Canal Ilats
area as no Middle Cambrian faunas are present.

North of Canal IFlats in the Brisco and Dogtooth
Mountains, Evans, (1932 A2, pp.122 & 123) collected Bonnia
and Olenellus from the Donald and correlated this formation
with the lower NMount Whyte. The Donald occupies the same
stratigraphic position in this area as the Upper St. Piran
does in the Canal Flats area. BEvans also correlated the
mager formation from which Schofield collected Wanneria
and Qlenellug with the Donald formation and the lower HMount
Whytee It can be concluded that the Upper St. Piran, of
the Canal PFlats area is correlative with the Dénald formation,
ZBager formation and the lower Mount Whyte.

For a number of years there has been some question as-
to the age of the lMount Whyte formation. It has been placed
as Lower Cambrian but the age determination has been questioned
and 1t has been suggested that only the basal part is Lower
Cambrian age. Walcott (1917) stated that in part of the
Mt. Whyte:

The fauna includes revpresentatives of both

Lower and Middle Cambrian genera. In fact at the

present time, until more diastrophlic evidence has

been obtalined, the exact boundary between the Lower

and Middle Cambrian cannot be drawn with any degree

of certainty.

Burling (1922, p.lj60) held similar ideas and stated,
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T pelieve that the stratigraphic relations near the base

of the formation justify the transfer of the mejor and upper

portion to Middle Cambrian.”

After an intensive study of the liddle Cambrian in
the Ranff and Yoho areas Rasetti (1951, pp.53 & 5L) stated:

The result of this study was the declsion to
transfer from the lMount Whyte to the 3t. Firan the
basal limestone unit of the Mount Whyte formation
as hitherto understood’s o » The St. Piran-lount
Whyte boundary as here defined is at the same time
the Tower-Middle Cambrian boundary according to the
faunal definition « « « The writer does not believe
that boundaries must necessarily coincide with
unconformities and formational boundaries, but in
the present instance, in the area investigated, this
happens to be the case..

Rasetti transferred the 20 feot thick Peyto limestone
member of the Mount Whyte to the 3t., Piran. The fauna of

the Peyto limestone includes Bonnia fieldensis (Walcott),

Olenellus canadensis (Walcott) and Paedeumias_sp. and is

named the RBonnlia fieldensis faunule. his 1s the same

fauna collected near Ram Creek, at the btop of the strata,
which Schofield correlated with the Burton, Therefbre
the writer has correlated the fossiliferous limestone
contaiﬁing the Bonnia faunule with the Peyto member at
the top of the St. Piran as defined by Rasettis.

As Bonnia fieldensis (Walcott) is restricted to the

top of the S8t. Piran and Callavia occurs stratigraphlically
below it, the quartzites in the Canal Flats area which
carry Callavia must be St. Piran in age. The guartzites

below the Callavia horizon contain no fossils and are
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included with the 8t. Piran. However, to the north in the
Brisco-Dogtooth and the Bow River arecas the shales of the
Lake Louise formation underlie the St. Firan and below this
are the quartzites of the Fort Mountain formation. No
fosslls occur in these formations,.

The quartzite immediately below the Callavia zone may
be equivalent in part or whole to time represented by the
Lake Toulse and Fort Mountain formations but it seems more
probable that a great part of the St. Piran guartzite is
missing in the Canal Flats area for Evans (1932) found
2360 feet of St. Piran Quartzites below the Callavia zone.
This might indicate that there 1s a greater break between
Cambrian and Beltian in the Canal Flats area than there is
further north.

The writer suggests that because the two units of the
St. Piran formation are excellent mappable units, the St.

Piran formation be elevated to group rank and the two units

to formational rank,

MIDDLE AND/OR UPPER CAMBRIAN

THE JUBILEE DOLOMITE

Introduction

The term Jubilee limestone was proposed by Evans (1932,
p.12L) for a series of WMiddle and/or Upper Cambrisn limestones
at Jubilee MNountain, and Henderson (1953, p.23) suggested
the term dolomite be used instead of limestone. The Jubilee,

in the Cenal Flats area, is conformable with the underlying
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S3t. Piran formation and the overlying licKay group. In the

Mlats area, the Jubilee dolomite consists of a series
1

(@}
e
)
©
et

of well bedded, well leminated light grey dolostones™ and
massive dark grey crystalline dolostone and 1s divisible
into two mappable units which are the Upper Jubilee and the

ILower Jubilee,

THE TOWER JUBILEEZ DOLOMITE

Introduction

The Lower Jubillee dolomite, the basal unit, consists
of a series of light colored, interbedded laminated and
massive dolostones. The laminated dolostones (see Figure
2) form the greater part of the unit, and occur in well
defined beds, 3 inches to 3 feet thicks,

Lithology

An examination of the measured section and other
exposures in the map-area failed to show any limestone beds
or calcitic dolostones in the Lower Jubilee. In this ares,
the Jubllee is a pure dolostone as hand specimens did not
react to Lemberg's solution or copper stain, and the X-ray
dilffraction pattern showed the rocks to contain less than
10 percent of the mineral calcite.

The basal 1736 feet of the Lower Jubilee weathers blue
grey and the upper 580 feet weathers light grey or greyish

white °

1 .
= The term "dolostones" as proposed by Shrock (1945, p.126)

is used to indicate a rock consisting largely of the mineral

dolomite.
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Figure 1. Organic like structure on sandstone bedding
plane of Upper St. Firan unit.  Specimen collecté&d from
measured section south of Ram Creek (magnification x 1)

Figure 2. Well lamina
Jubllee, Karmalade Cre
geologic hammer 1s one

d-dolostonsgof the To

L

8 er

k measured section. Length of
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foot.
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The Lower Jubilee 1g characteristically a grey to
white or blue well laminated dolostone. The following types
of lamination occur in the dolostone,

l.) A concentration of dark brown clay along bedding
planes. The clay laminse are .1 to .5 millimeters thick,
crenulated and discontinuous, fading out within several
centimeters,

2.) A poorly defined type of lamination (see Figure 3)
in which there is an alternation of medium gralined
crystalline (.2 millimeters) dolomite laminae and pellitic
dolomite which contalns abundant silt size quartz graias.
The pellitic dolomite is gradational into the crystalline
dolomite and may contalin patches of crystalline dolomite
within the laminae,

3.) A well laminated dolostone (see Figure li) which
consists of alternating bands of medium grained crystalline
dolomite (.1 millimeter) and pellitic doloﬁiteo The coarse
dolomite bands are from .2 to .5 millimeters thick and the
pellitic bands may be as much as 1.5 centimeters thicke. The
‘boundary between the crystalline and pellitic dolomite is
well defined. There are as many as 20 laminae per centimeter.
This type of lamination shows sedimentary features such as
slumping, crinkling and forset bedding. On the weathered
surface these may form a series of small ridges and
depressions. The crystalline dolomite weathers grey and
forms ridges whereas the pellitic dolomite weathers white

and forms depressionse
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Figure 3. Coarse laminations in the Lower Jubilee,
liarmalade Creek sectlon (magnification x 1).

Tower Jubilee »
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ie) A) A spotty type of lamination consisting of
small blebs and lenses of coarse grained crystalline white
dolomite along bedding planese.

B) A laterally discontinuous laminated rock

which 1s caused by discontinuous drusy crystalline dolomite
stringers from .2 to- .3 millimeters thick. The stringers
mey be assoclated with brown clay partings of hairline
thickness.

S.) An intraformational brececia lamination consisting
of elongated fragments, as long as three centimeters, composed
of dark grey pellitic dolomiﬁe in a matrix of medium grained
crystalline euhedral dolomite. The coarse matrix weathers
less easily than the breccila fragments in a relief pattern.
The fragments are in many cases not too disturbed from
their original bedding planes and give a laminated effect.
The intraformational breccia beds do not exceed 10 centimeters
in thickness.

Some of the dolostone beds are brecciated. The fragments
are dark grey pellitic dolomite and are cemented by a
coarsely grained crystalline white dolomite. Reddish clay
stylolites are present within the rock,

The interbedded massive dolostones are similar in
lithology to the massive dolostones of the Upper Jubilee.

fhite, red and black chert associated with the Lower
subllee beds may occur as lenses, blebs or lentilé raralliel

to bedding. These are from six inches to 1 foot thiclk,
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discontinuous laterally, and in some instances destroy the
dolostone laminae. Some associated chert veinlets, which are
secondary, cut across bedding.

The insoluble residue containss:

l.) Clay - dark grey to black clay is the most
abundant residue.

2.) Fine grained quartz - The quartsz grains which
are .02 millimeters in diameter vary from subangular to
subrounded and some of the larger grains show strain effectse

3.) luscovite - several shreds of muscovite are
presente.

There 1s a gradational zone of 20 to 30 feet between
the Lower and Upper Jubilee. This zone is included in the

TLower Jubilee.

THE UPPER JUBILEE DOLOMITE

Introduction

The Upper Jubilee consists of a series of dark grey,
medium grained crystalline dolostone beds with a poorly
defined bedding and almost complete lack of lamination.
Where bedding is recognizable the beds range from 1 foot to
10 feet in thickness, and beds 3 feet to 6 feet thick are
most common,.

Lithology

Lithologic differences within the Upper Jubilee may be
difficult to detect in the field. In the laboratory the
best method for lithologlec examination of this unit is by
thin section and the acid etch surface. Stainings and X-ray

patterns show the dolostones to be very pure.
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The following occurrences of dolostones were observed
and constitute the major lithic types in the Upper Jubilee:
1.) A massive light grey dolostone (see TFigure 5)
consisting of equigranular crystalline (o1 to .2 millimeters)
dolomites
2.) An Upper Jubilee dolomite breccia consisting of
light grey crystalline (.3 to o5 millimeters) dolostone
fragments sets in a more finely grained crystalline slightly
calcitic dolostone. These fragments may be matched together
with difficulty in most of the breccias. This rock type
corresponds to the inhomogeneity breccia of Sanders (1951,
pPe2) who defines it as:
Inhomogeneity breccla forms paradlagenetically
by the rupture of relatively friable layers
occuring within a more plastic pellite. In this
way the broken pieces come to swim in the more
plastic syngenetic matrix, forming sharp fragments
with broken borders than can sometimes still be
matched to each other.
3.) A very poorly laminated dolostone (see Figures
6 and 7) consisting of medium grey, fine grained crystalline
dolomite alternating with white coarse grained crystalline
dolomite parallel to bedding. This gives a laminated
effect measured in centimeterse.
Laminations on a macro scale occur near the base of
the Upper Jubilee. Beds of creamy grey dolostone, 3 feet
thick, are interbedded with beds of grey dolostone. These

macro-laminations are continuous for distances of

one-quarter mile.



mtcehed surface of fine grained massive
e Upper Jubllee, Warmalade Creek sechblon

Figure 5.
dolomite of th
(magnification x 1).

Fizure 6. Btched surface showlng coarse
dolomite crystals forming cuneiform pattern
to bedding in fine grained grey dolomite matr
Upper Jubllee, Warmalade Creek section
(magnification x 1).
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White and black chert i1s present throughout the Upper
Jubilee and is similar in occurrence to that in the Lower
Jubilee. Near the top of this unit a boxwork pattern of
chert veins, 2 to 3 millimeters thick occurs in fractures (%)
in the dolostone.

Detrital ﬁinerals and insoluble materials are the sawme
as in the Lower Jubilee, however, the amount of gquartzose
silt is less. Small pyrite nodules, altered to hematite
and limonite along fractures, occur near the top of the
unit. Rare comminuted trilobite fragments and some crinoid
columnals occur near the very top of this unit and are the
only evidence of fossils in the Jubilee formatione.

Thickness and distribution of the Jubilee dolomite

The Jubilee dolomite section was measured along a
number of ridges and slopes north of Ram Creek and west of
Marmalade Creek. The Lower Jubllee is 2316 feet thick
and the Upper Jubilee i5-1536 feet thick. The contact
between the Jubilee and the underlying Upper St. Piran
is not exposed here, but, the contact between the Jubiles
and overlying McKay group is exposed and the two appear
conformable.

The Jubilee dolomite is exposed in an area west of
the Nine-Mile fault and occurs as a continuous cliff and
peak forming belt with extensive areal distribution.

Faunas and Correlation

Evans (1932 A2, p.l12l) proposed the name Jubilee
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limestone for a series of non-fossiliferous, magnesian
limestones on Jubllee lMountain 32 miles southesst of
Golden, B.C. The Jubilee is conformable on the ILower
Cambrian Donald strata and conformably overlain by the
McKay group. Henderson (1953, p.23) changed the name to
Jubilee dolomite.

In the Canal Flats area the dolostones described
above are conformable on the Upper St. Piran (which is
correlative with the Donald) and overlain by the McKay
group, and are correlative with the Jubilee,

In the Windermere area Walker (1926, De21) corrélated
a series of magnesian limestones which were unéonformable
on the Horsethief formation with the Ottertail formation
of Upper Cambrian age of Field map=-area, AO miles distant
along strike of the strata, and he traced the Ottertail
of the Windermere area for a distance of 25 miles south,
to Ram Creek, where he found these rocks to bhe the Elko
formation of Schofield. The rocks at Ram Creek which
Schofield (1922, pp.13 & 1L) named Elko overlis the Upper
St. Piran and underlie the lMcKay group and are the same
rocks that the writer mapped as Jubilee. It is apparent
that the Jubilee is equivalent to Elko of Schofield at
Ram Creek, and to the Ottertail of Walker in the Windermere
area,

Evans assigned an age of Middle and/or Upper Cambrian

to the Jubllee in the Brisco—Dogtooth area. AT Ram Creek
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the Upper St. Piran underlies the Jubilee conformably and
because the top of the 8t. Piran is uppermost Lower Cambrian

(the Bennia fieldensis faunule), the base of the Jubilee

dolomite must be the base of the Middle Cambriane- The St.
Piran-Jubilee contact is therefore a time contact. At the
head of Marmalade Creeck, the Jubilese dolomite 1s overlain
conformably by the McKay group. The basal lcKay contains
an abundant upper medial Upper Cambrian fauna and therefore,
at Canal Flats, the Jubilee dolomite ranges in age from
lowermost Middle Cambrian to Upper Cambriane.

In the Stanford Range, Henderson (1953, pp.23 & 2L)
found the Jubillee overlain conformably by the Sabine
formation which contains a medial Upper Cambrian fauna.

On lMount Grainger, which is in the Canal Flats area, the
Burton formation of Schofield which Henderson believes

to contain Middle Cambrian fauna underlies the Jubilee.
However, Schofield (1922, p.ll) and Walcott (192, p.30)
both examined the Burton on Mount Grainger and found very
little to suggest a Middle Cambrian age. In the section

on Upper St. Piran correlation it was shown that Schoflfield's
Burton on Mount Grainger is correlative with the Upper S%t.
Piran of the Canal Flats area. Therefore, no Middle Cambrian
age as Henderson believes can be assigned te the formation
underlying the Jubilee on Mount Grainger, and the base of

the Jubilee here also marks the base of the Middle Cambrian,
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UPPER CANBRIAN AND TOWER ORDOVICIAN

Introduction

The McKay group was named by Evans (1932 A, pp. 126
to lBM) in the Brisco and Van Horne Ranges, and in the
Canal Flats area consists of a thick series of interbedded
shales and limestones which range in age from Upper Cambrian
to Lower Ordovician. These rocks conformably overlie the
Jubilee dolomite and are overlain with epparent conformity
by either the Beaverfoot-Briscoc formation or the Glenogle
shale. It is divisible into four distinct units and consists
of a thick series of well bedded shales, limestones, lenticular
shaly limestones, intraformational conglomerates and
brecclas, and mud cracked limestones.

Unit 1, the lowest stratigraphically 1s poorly exposed
and consists of shales and limestones. The slopes and peaks
developed in tThis unit are subdugs topographically, and a
white to green scree is characteristic of the slopes.

Unit 11, the overlying unit 1s primarily a cliff forming
limestone.s Unit~11ll, is somewhat similar to Unit 11,
forming cliffs but the beds are thicker and darker.

Unit 1V, the highest unit, i1s also a cliff former but
containg more interbedded shales than Units 11 and 111,
On the geologic map the McKay is not differentiated into
the four lithic units.

A complete McXayv section, with good development of
ey 3



Flgure 7. DBtched surface showing coarse white dolomlte
crystals which form poorly defined laminae parellel %o
bedding 1n fine greined grey dolomibte matrix. Upper
Jubilee, Marmalade Creek section (magnification x 1).

8. ILooking southeast across hea

Flgure d ol rmalade
Creek, lcKay group forms main ridge. TUnit 1 at base
and wooded, Unit 11 first rock band, Unit 111 is
light colored band, Unit 1V top of light colored band

to skyline (Geol. Surv. Canada photo).
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the four lithic units, was measured at Marmalade Creeck |
approximately 2 miles north of the head of Ram Creek., A
partlial section of the McKay was measured at Noscow Creek,
in the northwest corner of the map-area, but here only the
uppermost lithic unit was developed.

The Sabine formation,,which is presernt on the Sabine
Mountain immediately north of the town of Canal Flats is
believed by Henderson (1953, p.30) to represent the lower
part of the lMcKay group but this formation was not examined

or measured by the writer,

The McKay Group (Marmalade Creek)

Iithology

Four 1ithic units are developed in the NMcKay at
Marmalade Creek (see Figure 8) and they consist of shales,
shaly limestones, 1enti¢ular shaly limestones and intraformational
conglomerates and brecclase. They ére‘described below starting
with the lowérmost unit.

" Unit 1

Unit 1 of the McKay consists of shales at the base
and the top, end a central part of intimately associated

~shales and limestones which form a lenticular limestone,

The basal shales (see Figure 9) are dark grey and limonitic,
fissile and limy in places. Beds of dark brown, non-calcareous
paper thin shales are present’at the top of Unit 1.

The greater part of this unit is made up of intimately

associated shales and limestones (see Figure 10) consisting
o




Figure 9. Ccniormable contact of dark co

shales and light colored Jubllee dolostone
Marmalade Creek. Note man on contact (Geol. Surv.
Canada phobto). ‘

Figure 10. Shaly nodular stone of Unit 1, McKay

group at Marmalade Creek s: Note pencil for
scale (CGeol. Surv. Canada
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of limestone lentils 1 to 2 inches thick and 3 to 5 inches
in diameter which are surrounded by green shales or have
thin green shale partings. The general effect is that of
limestone lentils (see Figure 11) in a shale "matrix".

There is a general parallelism of the lentils along the
bedding planes. Some of the limestone lentils are joined

together forming thin limestone beds which pinch and swell

within short distances. These beds form only a small part

of the Shaly lenticular limestone. The shales are limy

in places.

The limestone lentils are somewhat argillaceous,
grey blue on the weathered surface and blue black on the
fresh surface and consist of calcite grains (.0l millimeters).
The boundaries with the enclosing brown or green shale are
sharp. The lentils weather more easily than the shales
and a characteristic pitted surface is formed on oubtcrop.

The shale, surrounding the lentils may contain
scattered coarse grained crystals of calcite and finely
disseminated small pyrite grains slightly altered to limonite.
Pine shreds of muscovite and some fine sgilt size quartz
grains are also present. The shales exhibit an irregular
fissility about the limestone lentils and minor slickenéides
are present showing a little movement between the shales.
Rare shale beds occur at certain horizons where the limestone

lentils are poorly developed.

Numerous beds of intraformational limestone conglomerates
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and breccias (see Figure 12) occur throughout Unit 1. These
beds average l. to 12 inches in thiclmess and are interbedded
with thicker beds of shaly lenticular limestone. The average
size of the fine grained pebbles and breccia fragments are
between 5 to 1 centimeter in thickness and 1 to 7 centimeters
in length., Breccia fragments may occﬁr in beds of conglomerate
and pebbles may occur in the breccia beds. The pebbles,
which occur in the blade shape class of Zinggl, are well
rounded. The breccia fragments are angular and irregular
in shape., A zoning effect in the pebbles and fragments is
often evident. They are red on the outer weathered surface
but grade into light grey and blue grey on the fresh
interior. Some pebbles have a green shaly coating,

The matrix is yellow or white, medium grained and
contains comminuted fossil fragments of brachiopods,
crinold columnals and sponge spicules (?). "vVeinlets™
of argillaceous material 5ccur throughouf the matrix,
Some veins of coarse grained crystalline calcite as much
as 1 inch thick, cut through the matrix and pebbles displacing
them slightly. Pin point size pyrite grains occur rarely
in the matrix,

In addition to the intraformational conglomefates
and breccias, which constitute 80 percent of the limestone
interbeds in the unit, minor groups of limestone also

occur,

1. . ) .
Th. Zingg cited in "Sedimentary Rocks" by F. J. Pettijohn




31 Ae

ed surface of irregular nodular
thin dark wavy banqs consist of
erlal aﬂa the lighter colored rock

group; Marmalsasde Creek

Figure 11.
Timestone.
argillaceous m
is limestone.

(magnification

Flgure 12. . Btched surface o} Typical
intraformational limestone breccia of the licKay group.
Collected at the Marmalade Creek measured section

(magnification x 1)
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Six to 12 inch interbeds of fossiliferous limestones
occur at the top of some intraformational conglomerates.
These beds, which contain a few red limestone pebbles,
contalin approximately SO_percent crinoid colummals, brachiopod
and trilobite fragments. The shell material is fine grained
and the crinoid colummals are coarse grained crystalline.
The matrix is fine grained, argillaceous, and contains
gquartz' and minor plagioclase silt. Small flecks of limonite
are assoeciated with the argillaceous impurities of the
matrixe

Angular silt size gquartz and plagiloclase grains are
associated with the fossil fragments. The quartz silt is
concentrated in brachiopod valves and the plagloclase 1s
at the contact of the fossil fragments and thé matrixe.

The coarser grained quartz replaces the matrix and fossil
fragments, and has minute calcite iInclusions as well as
irregular sutured contacfso Quartz 1s secondary about some
‘plagioclase nuclei. Small amounts of quartz silt which
oceur in the matrix are primary detritus. The plaglioclase
appears to be primary detritus. Traces of chert replacement
of fossils are evident.

Some beds of well laminated limestone arebalso interbedded
with shaly lenticular limestones and consist of alternations
of shale leminae, .1 millimeter thick and laminae of
limestoﬁe, o5 to 1 millimeter thick. They weather in small
ridges which show such depositional features as scour

and fill, and cross bedding, on a 1 centimeter scale.
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Sscondary limonite staining is present from the alteration
of pyrite nodules 3 millimeters 1in diameter.

The limestone laminae are an intimate mixture of
calcite, abundant angular quartz grains and arglllaceous
impurities. The average grain size of the constituents
is .02 to .05 millimeters in diameter. The shale laminae
which are slightly clacareous, are brown and carbonaceous
in appearance. The contacts between laminase are slightly
gradationai, and the laminae which contain abundant quartz
silt weather in ridges and show the primary sedimentary
features.

Rare beds appear to be an Iincomplete phase of the
shaly nodular limestone. FPoorly developed limestone
nodules contain hairline thin shaly bands which pass into
the more shaly matrix which bends beneath and over the
limestone lentilse.

Another type of limestone 1s a thin bedded argillaceous
one which consists of a network of argillaceous, slightly
dolomitic and limonitic impurities hairline in thickness,
in bands across the limestone. The limeétone matrix is
grey, crystalline, fossiliferous and fragmental with
minute amounts of quartz silt. Some original (%) shell
material is present in the fossilse.

Unit 11

Unit 11 consists of a series of thinly bedded limestones,

1 inch to © inches thick. The limestones are light to
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dark grey on the weathered surface and dark grey to blue
grey on the fresh surface,

Lenticular limestones in 1 inch to 2 inch irregular
beds form the greatest thickness in this unit and consist

'3

of blue grey limestone lentils with a maximum size of
three~guarters of an inch in thickness and 3 inches in
length, separated by green or grey limy shale. Some of
the lentils are laminated. The lentils may pinch in
towards the center or have blunt rather than tapering
ends. Often there is no definite line of demarcation
between the shale coatings and the lime lentils. The
limestone lentils are argillaceous and conbtain silt size
detrital quartz grains which may show undulatory extinction.
Shreds of either sericite or muscovite are also presente.
The limestone is crystalline (.05 millimeters) wiﬁh some
well developed calcite crystal faces. In conbtrast to the
shaly lenticular limestone of Unit 1, the shale in this
lithic type forms only minor coabtings on the limestone
lentils. This rock type does not weather easily and the
shale coatings do not present directions of easy partingss
At the top of some intraformational conglomerates
and overlying them with an irregular contact are limestone
beds, 6 to 12 inches thick which are black on the fresh
surface and blue grey on the weathered surface. The same
type of limesbtone may occur as an interbed in the shale,

The laminated beds consist of alternating bands 2 to 3
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millimeters thick formed by medium grained calcite (.5 %o
1 millimeter) laminae alternating with finer grained calcite
(o1 millimeter) laminae. The medium grained calcite laminae
are relatively Ifree from argilllaceous impurities and form
minute ridges on the weathered surface. A gradation exists
between the 2 types of laminae. The laminae of finer grained
calcite consist of an intimate mixture of clay, subhedral
calcite crystals and‘rare silt size quartz grains. The
calcite grains 1in the clay appear to be recrystallized.

Intraformational conglomerates, 6 to 12 inches thick,
similar to the types in Unit 1, are present but form minor
interbeds. The pebbles are generally dark grey on weathered
and fresh surfaces but some are red on the weathered surface
as in Tnit 1.

Desiccation cracks and symmetrical ripple marks (see
Figure 13) are common at the top of this unit and associated
with the thinly bedded lenticular limestones. The
desiccatlon and ripple marks are confined to beds 5 to 1
inch thick. The beds are medium grey on the weathered and
fresh surfaces, and contain green limy shale in depressions
which outline the desiccation cracks. The cracks are
pentameral in shape, and outline an area 1 inch in diameter.
Abvundant trilobite genal spines, as great as 2 inches in

-

length, and other fossil fragments occur on the upper

Q

surface of the desiccation cracks. The limestone is crystalline

and the calcite crystals (.05 millimeters) form a mosaic
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patterns The few argillaceous or quartzose impurities present
are concentrated in the original openings of the mud cracks.

A Tew interbedded impure clastic limestones with a
matrix of an intimate mixture of calcite grains and brown
.

clay pellets also occur throughout the unit. Fragments of

fossils and coarse grained crystalline limestone are

o
4

o

dispersed throughout the finer grained matrix. Silt size,
angular, glassy detrital quartz grains and rare shale
fragments may compose 5 percent of the rock.

Black and brown chert is present throughout Unit 11
and occurs as small blebs, several inches in length or as

large lenses, 2 inches thick, and several feet in length.

The chert may cul across bedding or show partial replacement

Unit 111 is 1lithologically similar to Unit 11, bub
some of the beds range from 1 to i feet in thickness.,

Shaly limestone similar to the shaly lenticular
limestone of Unit 11 consbtitute about 80 percent of this

unit. Interbedded blue limestones, from 1 to 2 inches

%

thick, with distinctive brown markings are culte common

<

e

n this unit. The markings consist of a concentration of
argillaceous impurities and quartzose silt in the limestones,
and weather in relief. Some thinly interbedded

shales occur with the thinly bedded limestone members.

Intraformational conglomerates are also present in this
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unplit and are lithologically similer to the intraformational
conglomerates of Units 1 and 11,

Lbundant mud craecks and ripple marks are associated
with the thinly bedded limestones of this unit and give
off a distinctive ringing sound when struck with a geologic
hammer. Organic markings, similsr to plant root systewms
and worm burrows are present on some of the shaly partings
between limestone beds.
Unit IV
Unit 1V which is the highest unit stratigraphically
is essentially the same lithologically as the underlying
units but contains more shales than underlying Units 11
and 111,
Shaly lenticular limestone simllar to the type in
Unit 11 is present at the base of the unit but the limestone
lentils are smaller than those in the underlying units
and thelr average size 1s one-eighth inch in thickness
and 1 inch in length. The very thin shaly partings separating
the lentils weather yellow-green. Beds of grey argillaceous,
fragmental, and fossiliferous limestone, 1 to 2 inches
thick and which are slightly laminated on the weathered
surface are interbedded with the lenticuler limestone,.
Interbedded intraformational conglomerates and breccias
occur at various horizons throughout the entire unit. MNost
of the clastic limestones are similar to those in the

underlylng units but a few beds consist of pebbles, composed
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of ecrystalline calecite (.5 millimeters) in a fine grained
calcite (o1 millimeter) matrix. The matrix contains
oolite like bodies of argillaceous impurities which are
cilrcular in cross section with a diameter of .2 to .5
millimeters, and have sharp contacts with the calcareous
part of the matrix. Authigenic calcite growths are present
on corners of the larger calcite grains.

In the middle of this unit there 1s a distinctive,
280 foot thick succession of thinly bedded blue limestones
and green limy shales which contain minor, 6 inch thick
interbeds of blue intraformational limestone conglomerates
and breccias, laminated blue limestones and 1 inch thick
limestone beds which show excellent desiccation cracks.
The interbedded shales may be as much as 5 feet thick
and are limy and almost an argillaceous limestone in
composition. Some of these interbeds are composed of
one-quarter inch thick irregular limestone beds which
are argilleceous with shale coatings and so a limy shale
appearance ig imparted to the interbed. The interbedded
limestones are as much as 2 feet in thiclkness, and are
precominantly blue and grey intraformational conglomerates
and bréocias°

Towards the top of this succession the amount of
interbedded shales decrease with a corresponding increase
in the limestones. The shale interbeds decrease to a

maximum thickness of 3 feet with average thickness 6 inches.
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The more massilve 1imestoné beds mey weather in a distincltive
spherical exfoliation pattern,

From the top of the succession to the top of the
licKay, the rock types are predominantly limestones and
consist of blue limestone intraformational conglomerate
(see Figure 1@) and brecclegs, massive blue limestone with
argillacéous laminse and 'dolomitic! markings, and nodular
shaly limestones (see Figure 15) in beds from 2 inches
to 3 feet thick with average thickness 2 inches to 6 inches.
Occasional shale interbeds are also present. Organic
markings, such as plant and root-1like systems.are present
on thin bedded limestones. Comminuted fossil fragments are
dispersed throughout most of the limestone beds. Brown
and black chert beds, lentils end stringers as great as
two inches in thickness and pyrite cubes as large as
three-gixteenths of an inch in diameter occur at various
horizons in the upper portion of TUnit 1V.

‘Detrital minersls present in the underlying McKay
units are also present in Unit 1V. Argillaceous materials
are present as irregular patches or laminae and give rise
to the brown or buff dolomitic mottlings. Some silt
patches are stained by limonite derived from pyrite alteratione.
The plagioclase grains show calcite replacement (?) along
twin planes, and the quartz may be authigenic or pfimarye
Authigenic calcite growths occur on some calcite grainse.

Two hundred feet below the top of the licKay the



Figure 13. Mud cracks on thinly bedded limestone

e - 7.
Unit 111 McKay group, Marmalade Creek measured sectlon.
Note pencil for scale (Geol. Surv. Canada photo) .

gure‘ll;.s Thin section of clastic limestone. The dark’
agments consist of fine grained calcite with clay,
1t and fossil fragments. The lighter cclored mabrix
consists of crystalline calcite. Unit LV, licKay group,
(magnification x 1).
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mineral dolomite first appears and increases in quantity
toward the top of the McKay. Dolomite first appears as
white euhedral crystals, (.1 millimeters) dispersed
through breccia fragments in intraformational limestone
breccias or as fine to coarse disseminations throughout
a fine grained limestone fragment. The dolomite may form
an intimate mixture with the calcite or may comprise the
entire breccia fragment. Discrete crystals of dolomite
occur in the matrix.

Various beds are selectively dolomitized near the
top of the McKay. These beds grade to normal limestones
along strike., The dolomite 1s easily distinguished from
the normal McXay limestone due to its buflf weathered
surface, coarse crystallinity, smooth weathered surface
and minor porosity whereas the normal lMcKay weathers dark
grey or blue, is fine grained, has irregular weathered

surface and no porositye.

Thickness and Distribution

The McKay section was measured at the head of
Marmalade Creek which fiows socuth 1n Ram Creek. A complete
section is exposed and total thickness of McKay is 2853
feets The lithic units within the kcKay have the following
thiclmesses: Unit 1-1183 feet, Unit 11-L36 feet, Unit 111=-
148 feet and Unit 1V~ 1086 feet.

The licKay occurs east and west of the Nine=Mile faulte.
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The licKay occurs east and west of the Nine-lile fault,
West of the Nine-Mile fault the base of the NMcKay is exposed
and overlies the Jubilee dolomite conformably (see Figure 9),
The lLicKay is overlain here, with apparent conformity by the
Beaverfoot-Brisco formstion. East of the Nine-Mile fault

the base of the McKay is not exposed and is conformably

overlain by Glenogle shale.

The McKay Group (Moscow Creek)

Introduction

At Moscow Creek, Unit 1V of the lMcKay was measured
on the east dipping limb of an overturned fold. Here the
measured licKay can be divided into several prominent
limestone sub-units most of which are comparable in
lithology to Unit 1V of the McKay at Marmalade Creek.

The lithology is described from the base of the measured

sectlion upwards.

Lithology

From the base of the measured section upwards for
755 feet the interval consists of a succession of interbedded

limestones which stand out as prominent ribs on the weathered

6]
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surface, and 'shales' which weather in and form rubbly
exposures. There are five dominant limestone rib" formers;

these are:

1.) An intrseformational limestone conglomersate
is similar to the conglomerates described in the Fc

Ilarmalade Creek, however, a micro conglomerate con
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of well rounded pebbles (1 to l. millimeters) is also abundant

in this interval. These pebbles are of various rock types:
a fossiliferous clastic limestone; a massive medlium crystalline

4

limestone; a laminated limestone; all of which are
argillaceous; and grains (2 millimeters), of single calcite
crystals which also form pebbles. Second cycle (?)
conglomerate pebbles are present in minor amounts. The
matrix is a fine to medium greined, slightly fossiliferous,
intimate mixture of clay and calcite. WMinor amounts of
quartz grains (.01 millimeters), are present in the matrix.,
This rock heas shaly partings which are stylolitic in
appearance, minor calcite veinlets, and limonite which

may stain either the pebbles or the matrix.

2.) A grey fine grained, massive argillaceous
limestone with detritel quartz. Some shaly, limonitic
stalned partings and stylolites are also present.

3,) A clastic limestone consisting of patches to
irregular Iragments of blue grey limestone in a darker

~

matrix. These clastic fragments are poorly defined and

so similar to the matrix thet 1t is difficult to consider

this rock as breccia. ILimonite altered from pvrite, has
1% 3

staeined portions of the rock a bright vellow. “Worm
burrows are vpresent on some of the surfaces of the

limestones,

s

he) A Tlaminsted limestone consisting of bands o
crystalline calcite (1 millimeter), alternating with
J 3 &

laminae consisting of arglllaceous patches and 'oolites!
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(o05 millimeters), intergranulsr clay-calcite mixtures

U

—~

and also detrita
occur at intervals of .5 centimeters. Limonite flecks are
disseminated throughout the rock

5,) A mud cracked limestone in beds .5 centimeters
thick consisting of limestone, blue grey, arg
slightly lamineted in part with detrital quartzose silt,
The wedge shaped nmud cracks are filled with very coarse

grained greenish calcite., The fillings are 1 millimeter

wide and a few of the cracks are filled with clay and
pyrite slightly altered to limonite. The mud cracks have

2 maximum surface diameter of 2 centimeters., Light grey
green, slightly limy shale coatings with organic forms
occur on the mud cracked surfaces.

These limestone lithic types occur in varrylng
proportions and at various horizons throughout the
entire interval.

The 'shale! interbeds vary in occurence throughout
(% fea il

this interval but towards the base they decrease in
amount, The 'shale'ls actually a very nodular, intimate

mixture of clay and calcite grains (less than .01

millimeters) in beds .5 to 1.5 centimeters thick. A
few calcite grains (.05 millimeters) occur in the
clay-calcite mixture. Abundant yellow green, slightly
limy chale pertings and pestches occur as coatings and
bends throughout the clay-calcite nodules and impart a

to the bed,
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This interval appsars to be the base of Un:
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although no section was measured below this interval, a
limestone phase probably correlative with Unit 11l1l.of the
Tarmalade (reelr begins a few hundred feet below
this interval

Torty feet of limestone breccia which is 1lithologically

]

{; '

irerent

b

el

)

il icKay limestone previously observed comprises

o
the overlying interval. The breccia fragments which are
blocky (1 to 3 centimeters), angular, dark grey, and a

fine grained us limestone in composition, have
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been displaced 2

together. The matrix is a buff, crystalline (.1 millimeter),

limestone, White calcite coarse grained crystalline, (.5
to 1 millimeter) is present in replacement veinlets along

minor fractures within the fragments and 1s slightly

o

vounger, genetically, Tthan the matrix. It i1s not

ascertainable whether the breccia is tectonic or

sedimentary in origin.

This erval is overlain by 228 feet of shaly

e

lenticular limestone, consisting of limestone lentils, 1
inch in length and 1.5 inches thick, which are grevy,
gillaceous and fossiliferous. The more argillaceous

tils grade into the shaly partings which are limy and

to the shale is a hematite alteration »roduct and no
genetlc determinations could be made on the hematits.

The shely lenticular limestone is overlain by 9l feet



of limestone gimilar to the uppermost limestone in the

ciay and in general this interval is not as shaly nor

e
=

are the shaly partings as well defined. Blebs of blacl

chert occur in some beds.

'Y

Several beds in

his interval are dolomitized but

ct:

they grade laterally and vertically into limestone. The
dolostone beds weather buff in contrast to the limestone
beds which are dark grey. The dolomite is crs
(.5 to 1 millimeter). The argillaceous impurities are

' a . "

concentrated 1in irregular patches. Abundant silt size,

to

clear, vitreous, detrital quartz occurs in the dolomite.
Clastic limestone which consists of grey, fine
grained, (.02 millimeters) irregular limestone fragments in
& yellow limonitic, argillaceous, very fine grained
limestone matrix appears towards the base of this interval,
The matrix grades into dark clay material or may be enclosed

in the clay. The grey limestone fragrents are sl

[

o
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fossiliferous and in part may grade into the matrix. Doth

authigenic (?) and vrimery detritsl quartz grains, (.02

millimeters)‘are vregent in the matrix and the fragments.,
o

The limonite flecks in the matrix are 05 millimeters in

dia (11e t e

This 1s overlain by 37 feet of light brown silicified

limestone shich forms a distinctive rock type in the

[

neasured sectlion and consists of approximately 80 percent
quartz, by weight. 411 the limestone has been replaced by

quartz grains which average .05 millimeters in dismeter.
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The detrital cuartz greins of the original limestone are

present as dark grey quartz "eyes'. Argillaceous impurities

are present, as in the originel rock type, and contain
very slight amounts of calcit The original texture of

) 4

the rock is destroyed. It is not known if

extends laterally for any great distance.

This is succeeded by 106 feet of well laminated limestone
shale and limestone laminac,
The shale laminae are .1 millimeter thick and the limestone
laminae are one to 2 millimeters thick but the contacts
are irregular and gradational. The limestone laminae consist
of medium grained crystalline calcite with very slightly

amounts of argillaceous impurities and detrital gquartz.

0]

The shale laminae contain abundant anguler silt size

The uppermost part of the licXay, 280 feet, consists
of a thinly bedded, argillaceous lentlcular limestone.
The limestone lentils are very irregular 1in shape, up

to 6 centimeters in length and 1.5 centimeters thick, and

coarse grained calcite, (.1 millimeter), scattered throughout.
The lentils are very argillaceous and contain up to 15
percent, by weight, of argillaceous impurities. The shale

bands which coat the limestone lentils are brown to

carbonaceous in appearance, contain ebundant silt size



L7,

elief with irregular

F)

detrital cuartz and weathers in 1

patches of the shale causing 'dolomitic markings' on the
weathered surface,
An increase in the amount of shaly partings in the

-

above rock type gilves rise to a slightly different rock

type with no lenticular pattern. This rock type consists
of a heterogeneous mixture of crystalline calcite, (1.5
millimeter), which exhibits distorted twinning planes,
coarse grained calcite, (.1 to 7 millime eters),
argillaceous impurities, detrital quartz and limonitic

1

‘stained shaly patches.

A minor rock type 1in this uppermost lMecKas
Pe Pk
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ig a poorly laminated limestone which consists o

Hhy

a

alternating limestone and shale laminae, which asre hairline

in thiclmess. The limestone contains abundant 'oolites!
or 'pellets!' of ergillaceous material. Fine crystals

L Jo

of pyrite altered to hematite or limonite are abundant
throughout this rock type. The thick shaly pa rtings,
are not limy.

The upper lcKay grades abruptly into the Glenogle

shales,

Thiclkness and Distribution

This section of the lkcXay group was measured along a

ridge on the north side of lMoscow Creek. The Ray~-Glenogle
contact here is 13,000 feet, on a bearing of 270°, from the

northeast cormer of the map-area. The licKay exposed here
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is on the east dipping, overturned liml

overturned fold., Tourteen hundred and fifty feet of
exposed McKay was measured. It is impossible to estimate

the total thickness of the lcKay Group here as the licKay
is poorly exposed for a conslderable distance below the
end of the measured portion of the section, and the base
is not exposed. This section was measured with a 6 foot
steel tape and therefore more inaccuracies are present
than measurements made with a hundred foot tape and a
Brunton compasse.

The McXay Group of thls structural division does not
correlate well with the fourrfold division of the LicKay
Group to the southwest at Marmalade Creek. The measured
portion of the McKay probably is the equivalent of Unit 1V
licKay at Marmalade Creek, Unit 1V at Lioscow Creek is at
least L0OO feet thicker than at Marmslade Creek. Ho
comparison can be made between the older, underlying
units at Marmalade Creek and the older, overlying units

at Moscow Creek,

Dolomitization of the lMcXay Group

West ol the Nine-~Mile fault, the uppermost 200 to

W

300 feet of the lkicKay are often dolomitized. BHast of the

Nine-lille fault, where the Glenogle and Wonah occur between

-

the ¥cKay and the RBeaverfoot formations, the #cKav is nob
3 o/

1

dolomitized,

Dolomitization of the licKay is irregular as shown
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by the fact that some places where there is a sharp contact
between licKay limestones and Beaverfoot dolostones, the
lcKay may grade laterally, in a short distance, to

4

dolostones and there may be a band of dolostones 100 to

200 feet below the top of the lcKay which is overlain by
normal lMcKeay limestones. Where 200 to 300 feet of the
uppermost lMcKay are dolomitized the dolomitization 1s irregular

and the most intense dolomitization does not necessarily

occur in the beds nearest the Reaverfoot dolostones.

-
)

fest of the Nine-illle fault at the head of Wine-iile
Creek the lcXay varies from its normal limestone habit.
Here the uppermost blue limestone beds ars crossed by
dolomitized grey worm-burrow (2) tubes (see Figures 16
and 17), M centimeters long and 1 centimeter in diameter,
which anastomose and are joined by smaller tubes. The
tubes consist of a subhedral mosaic of dolomite, (.01
millimeter), The contact between the tubes and the calcite
matrix is usuvally sharp but there may be a small gradation
between the dolomite of the tubes and the calcite matrix.
This is underlain by & series of medium grained
crystalline silicified dolostones with intercrystalline
chert. The chert which is black on the fresh surface and
red on the weathered surface hes partly replaced the

dolomite. Silicification appears to be related to

dolomitization in the McKay,

g

This is underlain by blue limestones with abundant



Figure 15. Ienticular limestone showing limestone lenses
that weather as depressions in contrast To the
argillaceous limestone matrix that stands in relief. Near
top of Unit 1V, McKay group, White Knight Mountain (Geol.
Surv. Cenada photo). f

Figure 16. "Jorm-like" structures on bedding plane of
blue limestone. The tubes conslist of grey dolomite and
matrix is blue limestone. Near the top of the licKay
group, north of Lamb Creek (magnification x 1),
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well formed worm burrow tubes, 1 cenbtimeter long and 2
millimeters in diameter, on bedding planes. The grey
Golomite of the tubes is medium gralned crystalline and
dense., Irom these centers the rock gfades from dolomite
with‘intercrystalline calcite to calecite with discrete
dolomite euhedra. ihere dolomitization has been intense
minute chert blebs are present in the tubes and adjacent

k) -

areas. The total thickness represented by this sectilor

=

is 200 to 300 feet and these beds, within varying distances,
grade laterally into normal limestoness.

Some dolosbtones exhibit the originsl limestone structure.
A specimen of white dolostone occurs with the nodular

structure typical of many of the lMcKay limestones. The

()

shaly partings and the indivicdual carbonate nodules are

¢

readily cdistinguishable.

Taunas and Correlations

L o L k 3
mvans (1932 A2, pp. 126 to 13L) who measured and
described the type lcKay section recognized the followling

[a]

8§ fossil zones which range in age from Upper Cambrian to

Chazy:
Chazy Zone 8 - Ampyx
Zone 7 - llegalaspis
. V4 . . e
Beekmantown foae o - plylo§ra§bas
Zone 5 - Xenostegium
2 LL - =
Zone I = COzarkisplira
Tower Ordovician Zone 3 = Kainella
Zone 2 - Symphysurina

Upper Cambrian Zone 1 - Dikelocephalus (Briscoia)
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Fossil Collection

Clerkella nona WalcottT
Zoorthis (?) spo
Hormotoma spe

Rephistoma (%) sp.
Hystricurus (%) spe A
Teiostegium formosa Hintze

Lecanospira sPe.
Ophileta sp. indet.
Haphistomina sp.
Ophileta leo (Walcott)

(?2) spe

billingsi (Walcott)

Eoorthis
Kainella

Eoorthis (%?) spe
Lingulella spe.

Hystricurus spe
Kainella n. spa

LOOf this (?) spe.
Hystricurus SPoe

Xainella billingsi (Walcott)

Symphysurina spicata Ulrich

Xenostegium sDe.

Eoorthis (%?) sp.
Blountias sp. of B. plana Resser
Bynumie cf. venusta Resser

spicata Ulrich

Zoorthis (%) sp.

Lingulella spo.

Obolus spo

Blountia sp.

Bynumia cf. venusta Resser

Illaenurus cf., albertensis
Resser
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23630

23883

23681

Briscolia sinclairensis

Footege Litho
below logil
top Unit
18361 1
1893 1
2000 1
20131 1
22881 1
2333 1
2li731 1
26771-26531 1
(loose)
28l 1

o

520

gl

1 Collection

R

£4OSS

Briscoia sp. aff. B,
coloradoensis (%Walcott)
Be ¢fe sinclairensis Walcott

Briscoia sincleirensis VWalcott

Briscola cf. sinclalirensis
Walcott

Boorthis (?) spe
Briscoia sinclairensis Walcott

Briscoia c¢f. sinclairensis
Walcott

Lingulella spo.
Briscoia sinclairensis Walcott

Obolus concentricus Ulrich and
Cooper

Crinoild columnule

Hoorthis (?) sp.

Iingulella sp.

Blountiella sp. cf. B. alberta
Resser

) SDe

Pterocephalina (9
?) SPe

Taenicephalus (

Walcott was first observed

io0 feet above the base of the icFay and i1s Tfound in

abundance to 1039 feet above the base.

reported by Howell et

characteristic of the

This genus 1is

Wi, pe99L) as veing

Briscola zone of the Franconian

stage, but as no other faunas are present with the

Briscola of this area no definite faunal zone can be

established,

1

above ©

-

Teenicephalus (%) which occurs 206 feet

he base 1s listed by Howell as indicative of

the Conaspis zone of the Franconian stage and therefore
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the base of the licXay may be older than the Briscola zone.

Yhile the definite zons cannot be established the basal

licKay is of the Iranconisn stage., Zone 1 of EZvans is well
defined in Canal Flats by the fauna Briscola. Walcott

(192li, p. L5) reported Briscoia from the same zone as

Gvans found Dikelocephalus and it is on this evidence

the basal zZone is correlated with Zone 1 of Hvans.
In the Canal Plats area the faunas above the
Cambrien gare only Canadian (Ordovician) in age. According

to Evans Symphysurina marks the base of the Ordoviclan.

A collection with Cambrian trilobite genera Blountia and

Bynumla occurs over and below Symphysurina. Until the

age range of Blountia and Bynumis are more fully known

e

it

I—Jo

s difficult to locate accurately the base of the
Canadian, however the base of the Canadian is at least
1100 feet below the top of the HNcKay group.

Other collections, close to the Marmalade Creek
section are listed below, so that the Ordovician part of

the licKay in the Canal Flats area can better be correlated

with Evans! faunal zonese.

G.S.C Tocation TLithologic Fossil
Loc. Catbe Unit Collection
#23878 2300 feet on brg. Base of Lingulepis c¢cf,

2l0% from 7675 Unit 11 =~ tenullineats
feet peak, three- (?) Poulson
fourths mile N.N.Z. Symphysurina spe.

of Rem Creck-Roam
Creek passe.



7500 feet W,
Ram Creesk

of

Slia

Ge3.Ce Tocation Lithologic Fossil
Toce. Cate. Tnit Collection
23875 2000 feet on brg. Top of Lingulella sp.
210° from 7675 Unit 11 Nanorthis cf.
feet peak, B/L putilla (Walcott)
mile N, N.E, of Ram Blountia sp. c¢fe Bo
Creelk-Roam Creek plana Resser
rasse. Pgeudoagnostus cf.
canadensis
(Billings)
23872 1600 feet on brg. 111 Xenostegium spe
2L0° from 7075
feet peak, three-
Tfourths mile N.H.B.
of Ram Creck~Roam
Creek passe
23876 3000 feet on brge. 111 (?) Eoorthis (%) sp.
0° from the Sharp TLingulepis sp. aff.
Toothoe L. tenuilneata
Foulson
Bellefontia nonius
Walcott
Symphysurina cfe.
spicata Walcott
Trigonocerca spe.
Xenosteglum spe.
Nereites or
Trilobite track
23879 13,700 feet on 11 (?) Symphysurina
’ brg. 156° from splcata Ulrich
Mt. Glenn
23870 . shore Alces Lake About Crinoid stem
approx. 175 feet 125 feet
from BE. end. below top
of lcKay
23869 . shore Alces Top 20 Michelinoceras sp.
ILake approx. 250 feet of Calliops spe. :
feet from ©. end. kic¥ay group
23811 23800 feet on Lrbo Boorthis (%) sp.
3ho from E. end Hcculiomphalas spe
 White Swan Lake Trilobite fragments
23877 L. bank Lussier R. Hoorthis (?) sp.

Symphysurina cf.
spilcata Walcott

5. cf. walcotta
Kindle

Obolus spo
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G.3.C. Tocation Lithologic Possil
Tocs Cato Unit Collection
#23900 7500 feet on brg. Ophite spe. indet,

220° from It. Rhaphistomina sp.
Glenn indet,

Trilobite cephszlon
and pygidium

A comparison of the Teaunas at larmalade Creek, and in
the adjacent areas, with the faunas as in Zvans' ares
shows thet in the map area discussed here no Chazy faunas

are present and that there is little evidence for zones

5 and 6 of Evanse. Xenostigium is characteristic of zone

5 of Zvans, and in the Canal Flats area it is associated

with Symphysurina or occurs without other genera. o

fauna associated with the Xenostegium zone or the

Czarkospira zone below, were found in the licKay of the

Canal Flats area, therefore it can be assumed that zones
i and 5 are not present in the Canal Flats areay Lvidence
exists for the Kainella zone, as abundant Kainella and

Hystricurus specimens, which are characteristic of zone

3, are present in the NcXay.
At lioscow Creek in the northeast corner of the map-area,

the followlng fossils were collected from Unit 1V of the licKay:

G.3.C, Footage below Fossil
Toce Cate top Collection
#23904 100! Archeorthis c¢f. occidens Ulrich

and Cooper
Leiostegium manitouense alcott

23901 265t Svntrophina sp.
Ophileta cf. leo (Walcott)
Hystricurus (?) sp.
Symphysurina spicata Ulrich
23905 ligot Nanorthis cfs putilla laeviuscula

(Walcott)




G.5.C. Footage helow Fossll
Ioc. Cat, top Collection
#23895 580! Nenorthis sp. indet.,
23903 610! - 620' Archaesorthis cf. occcidens Ulrich
and Coopsr
Ophileta c¢f. leo (Walcott)
Protopliomerops cf, superciliosa
ol
noss

23896 9601 Ophileta sp. indet.
Raphistomina sp. indet,

In this area, as at Marmalade Creek, the fossils
indicate the Kainella zone for the upper part of the
McXay in the Canal Flats area,.

Protopliomerops c¢f. superciliosia is listed by

7}

by
O
L)
i

Ross (1951, pe29) as occuring at the base of zone
Garden City formation which is equivalent to the
Beekmantown. Other Beelmsntown faunes are Present in the
lcXay at Canal Flats but none of them are within the
Beekmantown as defined by Zvans,

From the above it is obvious that the age limits of
the McKay group in the Canal Tlats area are from medial
Upper Cambrian to Canadian (Ordovician).

Walker (1926, D+23) mapped a series of Upper Cambrian
anc¢ Lower Ordovician rocks as equivalent to the Goodsir

th t

Iny

e Goodsir was made

l._Js

formation. This correlation w
over a gap of L0 miles elong strike of the formatione
Bvans (1932 A2, p.131) was unable to prove definitely
whether or not the McKay is to be correlated with the

Goodsir to the north, but does correlate the Goodsir of
5
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1.

the vwindermere area with the lMclkay group of the Brisco
Range. dalcott (1928, pp. 232 to 237) objects bo this
correlation from the Windermere area to the Goodsir on
Mount Goodsir. His objections are partly based on Faunal
evidence, and &Gvans (1932 A2, p.l131) states that these
faunal objections are justifled, but 1s however of the
opinion that the Goodsir as a series is to be correlated
with the NcKay group, admitting that certain members
(formations) present in one range may well be absent in the

q

other, In view of this conflicting evidence the writer

used the name ¥McXay group rather than Goodsir formation

for the Upper Cambrisn-Lower Ordovician strata in the Canal

Flats areas,

Henderson (1953, v.33) correlates these rocks with
the licKay group of Evans but the faunal evidence for such
a correlation is poor. The Upper Cambrian, only, of the
McKay is present at Sabine Nountain and this was found to
contain a fauna equivalent in age To the Prosaukia sub-zone
s

of the Franconlian., The age of the basal lMciay in the

(Cenal Flats area) is similar.

for determination of =n upper age

Fal 2

niorac

™

1imit of the McKay in the St

jy]
1:1

Range.
In concluslion there is a belt of McKay that extends

north from the IHughes Range in Canel Mlats to the IZrisco

and Van Iorne Ranges. The base of the lMcKay is medial

Upper Cambrian in age. The upper age limit of the LicKay
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is medial Lower Ordovician in the Canal Flats area, the

Stanford Zange, and Windermere area hut in the Brisco and
Ven Hormne Ranges the upper age limit is Chazyan.

LOWER AND MIDDLE ORDOVICIAL

TIE GLENOCGIE SHALR

Introduction

he Glenogle shales occupy a position between the
HMcRay group and the Wonah guartzite. The shales are
correlative with the Glenogle shales of Burling (1922,
Pe250), The Glenogle consists of a series of black,

well bedded graptolitic shales of Upper Deepkill 8EC.

Lithology
Two Glenogle sections were measured and the lithology

s simllar in both areas. The formation consists of a series

e

of well bedded massive black shales; laminated black shales;
shales with limestone concretions (see Figure 18); Ilimy
black shales; shales with minor limestone breccia interbeds;

shales with marcasite concretions; and silty shales with

M

quartzose siltstone interbeds, The laminations in the

-

ue to white, silt size, quartz laminae one

O,
<t

shales are
sixteenth of en inch thick and laminse consisting of
white calcite. TLaminae bend beneath and above the
limestone concretions and pass through the concretions.

The shales often are very limy and in places vartly

approach an esrgillsceous limesbone in composition.




Figure 17. Htched surface showing "worm-like" structures.
The light grey tubes consist of Qolomite and the darker
matrixz consists of fine grained calcite. 1lear the top of
the lMecKay group, north of TLamb Creek (magﬂlLlCuthﬂ x 1),

le. Glenogle
n (Geol. Surv.

v

tvon, Whlte {bi




siltstone beds occcuring beneath the ‘onah guartzite. This

Tormation 1s fossiliferous throuw

Fauna and Correlation

The Glenogle shale 1s the name proposed by Burling
(1922, p.250) for 2 succession of graptolitic shales,
Deepkill and Hormanskill 1In age. This type section is near
Golden, B. Co. Walker (1926, p.2L) correlated the graptolite
shales of the #Windermere area with the Glenogle shales of
Burling, The Normansikill element was not present in the
Windermere area. Bvans (19324, p.l35) confirmed Walker's
correlation. The northern portion of HEvans! map-area
contained Normanskill elements. Henderson (1953, p.h2)
was able to correlate the Glenogle of the southern Stanford
Range with the ¥Windermere area. Only three Deepkill
zones are present in the Glenogle. Ruedemann (1 9&7
Pp. 100 to 106) gives a thorough discussion of the graptolites

il

in the Rocky lMountains with special reference to the

»

Glenogzle shalee
Two sectionsg of Glenogle were measured within the
Canal Flats map-area. HSxtensive Poss 1l collections were
made in each section and identified by T. E. Bolbtone
A section L5L feet thick was measured on the west
face of White Xnight lountain. The following collections

were obtalned:




Gel QCE
Toce
Cato

#23930
23937
23929
23935
23927

23925

23922
23936

2393l

23926

Footage above
base of the
Glenogle shale

L3r - 53¢

105.5¢
118+t

153"

191.51-220"

2731

3591

I'osgll Collection

TLingula spe

Didymograptus cf. nitidus Hall
Isograptus walcotTorum Ruedemann
ILingula sp. (in limestone)

Didymogreaptus nicholsoni planus
Blles and Wood
Phyllograptus (2) sp.

Isograptus walcotbtorum Ruedemann

Cardiograptus cf. folium Ruedemann
Isograptus walcottorum Ruedemann
cf. Leptograptus flaccidus (Hall)
Phyllograptus sp.

P, 1licifolius Hall

Cardiograptus angustifolius
Ruedemann
Isograptus walcottorun Ruedemann

Diplograptus spe.

Glossograptus horridus Ruedemann

Isograptus wallcottorum Ruedemann

Fhyllograptus cf. angustifolius
Hall

Trigonograptus insiformis Hpll

Diplograptus sp.

Glossograptus cfe clliatus Emmons
Leptograptus flaccidus (Hall)

L. ¢fe loganli pertenuls Ruedemann
Phyllograptus spe.

Po c¢fs angustifolius Hall

Climacograptus spe.

Lasiograptus echinatus Ruedemann
I, echinatus major Ruesdemann
Tetragraptus sDe

Te pendens Klles

Climacograptus sp. indet,.
Didymograptus sSDe

De ¢f. spinosus Ruedemann
Glossograptus sp.
Tasiograptus spe.

L. inutilis (Fall)
Loganograptus logani

He g
S I

Phyllograptus cf. il
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or Moscow

0

Creek, This s

ction was 1103 feet thick and

vielded the following collection:

Ge3.0
Ioc,
Cate

#23931

23928

23932

23933

23920

23918 &

Footage above
arbitrary con-
tact in McKay-
Glenogle trans-
ition heds

331

8601 - 8611

899"

10l

Fossil Collection

Didymograptus cf. nicholsonl
planus Elles and Viood
Isograptus walcottorum Ruedemann
Phyllograptus cf. angustifolius
T
Hall

Didymograptus cf. euodos Lapworth
Isograptus walcottorum Ruedemann

Cardiograptus folium Ruedemann
Isograptus cf. caduceus (Salter)
I. walcottorum Ruedemann

Climacograptus 8P

Clonograptus spe. cf. Co Iflexilis
Hall

Glossograptus horridus Ruedemann

Climacograptus cf. antiquus Lapwor
Didymograptus spe.

Do c¢fe nicholsonl Lapworth
Diplograptus sps.

Glossograptus horridus Ruedemann
Lassiograptus echinatus Ruedemann
L. echinatus major Ruedemann
Trigonograptus ensiformis (Hall)

Climacograptus sp.
Isograptus caduceus armatus

Ruedemann
Tasiograptus cf. echinatus major
Ruedemann

Climacograptus SDe.

Didymograptus spPe

Glossograpltus horridus Ruedemann
Lasiograptus cf. inutilis (Hall)
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G.5.Co FoolTage above
Loc. arbitrary con=-
Catoe tact in HcKay- Fossil Collection
Glenogle trans-
ition }egs

#23918 1102t - 1103 Climacograptus spe
Didymograptus spe.
Diplograptus gladius Ruedemann
Glossograptus horridus Ruedemann
Climacograptus anticquus Lapworth
JTDlO”TanuS SDe
Lasiograptus echinatus majo
Rue deﬁann
Thamnograntus sp.
In both sections the graptolites are of upper
Deepkill age and correlated with the three Deepkill
zones esvablished in the Windermere area, and the
Beaverfoot and Brisco Ranges. Normanskill elements are
lacking also at Canal Flats. In the Moscow Creek section
upper Deepkill graptolites are present immediately below
the Wonah quartzite. AL White Xnight Mountsin there is
a gap of only 7 feet between the uppermost occurence of
LA

Deepkill graptolites and the Wonah quartzite. It is

evident that the youngest age is uppermost Deepkill,.

Thickness and Distribution

Two sections of the Glenogle were measured in the
Canal TFlats map-area. A section of shale, QS@ feet thick,
was measured on the west face of White Knight Mountain;
2000 feet distant on a bearing of 190° from White Enight
peak. A sectilon was measured along the north ridge of
lloscow Creek. This section was 1100 feet thick. The

:

Glenogle thickens to the northeast in the overthrust




portion of the map-ares.
The Glenogle shales are restricted to the area of

gsedimentation east of the Wine-Mile fault. These rocks

radation in lithology between the McKay limestones and

R

i

he Glenogle shale, The change in lithologic aspect is
7,

abrupt between the shales and overlying Wonsh quartzite

(see Figure 19),.

MIDDLE AND/OR UPPER ORDOVIGIAN

TER WOUAH GQUARTZITE

Introduction

The Wonah quartzite occuples a stratigraphic position

between the Glenogle shales and the Beaverfoot-Brisco

02

f

ormation. The quartzites are correlative with Wonah
quartzites which Walcott (192l;, po.li9) named at the north
end of the Stanford Range. The formation consists of clean

white quartzites and sandstones.

Lithology

Two sections were measured in the Canal Flats area,
at White Knight lountain close %o the RPeaverfoot measured
section and at Moscow Cresk,

On the west face of White Knizht Mountain the #onah
varies in character, It is a guartzite in some places and
grades to a friable sandstone in other places. The Vonsah

consgists of rounded, equigranuler quartz grains, (.5 millimeters)




which have been recrystallized (see #i
excellent guartz crystals, .1 to .
along the C = axis. Both the sandstone and the guartzite
have been recrystallized in situ., The sandstones are
friaeble and porous with irrezulaer patches of more
consolidated quartzite. Some introduced limonite is

present in the porous sandstone but as a rule the formation
is pure. "Organic forms" (see Figure 20) are present on

the weathered surface.

The uppermost Wonah consists of 9.5 feet of a very
arenaceous dolomite which grades into normal Beaverfoot
dologtones. This transition zone contained Richmond fossils
such as branching bryozoans and Helopora.

Lithologiceally the formation at Moscow Creek is

similar to the formation at Vhite Knight lMountain. The

W

transition zone between the Wonah and the Beaverfoot is
not as well defined here and is marked by some shale
interbeds as well as arenaceous dolostones,

Fossils are not present in this formation at loscow

Creelk. The quartzite wherever present in the map-area,

*

.} a4

lacks fossils and the only occurence of fossils is within

Cr
et
-
[0}
A
<
¥

the transition zone and here v are also scarce,

Thickness and Distribution




6l A,

ALY

Figure 19. Glenogle-Wonah contact at White Knight
Mountain. The Glenogle forms the darker colored, rubbly
base and the Wonah forms the massive light colored cliffs

above. The overhang is the base of the Wonah. Note man
standing near contact (Ceol. Burv. Canada Photo) .

Figure 20. Circular structures (organic?) in the Wonah
guartzite at the White Knight lMountaln measursd s

s <

(Geol. Surv. Canada photo).
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Hountaine

4 section of Vonah Guartzite was measured along the
north ridge at Woscow Creek. The section 1s much thicker
than at White Knight Mountain., It is 292 feet thicke The
formation thickens to the northeast in the overthrust portion

Fa

of the map-area,

In the Canal Flats area the Wonah cquartzite is sxposed
east of the Nine-lMile fault where it is overlain conformably
by the Beaverfoot-Brisco formation and underlsin, with no

J s

discordance in attitudes, by the Glenogle shales (see

Figure 19),

Faunas and Correlation

Walcott (1924, p.Li9) assigned the name Wonah quartzite
to a white, unfossiliferous quartzite which overlies th
Glenogle shales on Sinclair Mountain.

In the Canal Flats area the stratigraphic position

of this formation can be determined, although faunal evidence

i

is poor. The lower age of this formation must be Chazy

because the underlying Glenogle contains uppermost Deepkill

e

raptolites. The overlying formation, Beaverfoot formation,

02

|.J-

s of Richmond age. The age of the Wonah cuartzite is
somewhere in the.range of Middle to Upper Ordovician. The

presence of branching bryozoans and Helopore in the uppermost



trensition beds of the Wonah confirms an Upper Ordovician

ZC e

[

This stratigraphic position 1s the same as determined

= L

q

to the north by Henderson (1953). In the Windermere area,
Walker (1920, p.31) also concluded that the Wonah was atb

the same stratigraphic position but believed the beds to

be younger than Chazy. Fossils were not present in the

Wonah in these areas. TIurther north, Gvens, determined

sparse marine fossils (crinoid stems). Walker and Henderson
both stated that although no discordance in attitudes between
the Vonah and Glenogle is evident the ionah resﬁs on different
parts of the Glenogle in different areas indicating a

disconformity,

UPPER ORDOVICIAN AWD KIDDLE SITURIAN

BEAVERIOQOT=BRISCO IPORMATIONS

Introduction

A complete section of the Beaverfoot-Brisco formations
is not present in the Canal Flats area, The Beaverfoot
consists of a series of cliff forming, massive, light to
dark grey dolostones (see Figure 22) with minor limestone
phases and interbedded quartzites. The Brisco consists of
a series of Interbedded quartzites, fossiliferous black
shales and massive dolostones.

The formation 1s correlative with Beaverfoot formation

of Burling (1922, pe L52) which is of Ordovician age.
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Fligure 21. nah sand grains showing authigenic cverlays.
Black rims mark outline of original sand grains. From the
White Xnight Moun !

tain measured section (magnification x 1).

Flgure 22 lieasured sectionsg at White Knight Mountain.

(=4
Tne massive rocks capping the ridge are the Beaverfoot-
Brigco and Wonah et the base. The less well exposed
rocks are the Glenogle and the kcKay. All contacts are
epparently conformable (Geol. Surv. Csnada photo).
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However Walcott (192h, polil) found the upper part of the

.

ion to contain a Silurian fauns. He sssigned the

-4
o]
H
=
3]
[t
l,.J

name Brisco formation to the Siluriasn element but because
it is impossible to divide the two formations lithologically
they have always been mapped as one, the Beaverfoot-Brisco

formations. In the Canal Flats area and Lo the north the

Beaverfoot-Brisco formations overlie the Wonsh cquartzite.

Titholocy (Beaverfoot)

Two sections of the basal Beaverfoot~Brisco were
measured east of the Nine-Mile fault on White EKnight
Mountaine. Only a few hundred feet were measured because
a complete section was not available. Sections were
measured in the dolostone and limestone phases of th
Beaverfoot for purpocses of contrasting the lithologic
differencess,

A dolostone section was measured as a continuation
of measured Glenogle and Wonah formations. The base of
the Beaverfoot section is 1700 feet on a bearing of
1920 from White Knight peak. Approximately 331 feet of

L

gection was measured.

-

-

The Beaverfoot is composed of a series of poorly

3

bedded dolostones dark grey to buff on the weathered surface
and light to dark grey on the fresh face and in beds
5 to 3 feet thicke

The basal 28 feet of the Beaverfoot consists of
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massive fossiliferous coarsely gralned crystalline dolomite

(¢1 to o5 millimeters) with some coarse grained dolomite

euhedra 2s replacements in a finer matrix. This grades
sharply into 8 feet of blue limestone which has an
anostomosing series of shaly partings which gives the
limestone a nodular structure. The limestone nodules
are 1 inch long. The limestone grades laterally into
dolostones of similar structure and vertically into 12
feet of dolostone similar in lithology to the basal
dolostone. The fossils in the basal 28 feet are
completely dolomitized (see Figure 23) and some cephalopods
are very coarse grained crystalline toward the center,
almost drusy in texture and structure.

The dolostone is overlain by 21 feet of quartzose
siltstone (see Figure 2l) which resembles dolostone on
the weathered surface because of its orange buff colors
The siltstone has excellent laminations due bto cross=-bedding,
on a scale of several centimeters. The laminae consist of
cuartz grains (.05 to .1 millimeter) in diameter, well
rounded, alternating with dolomite euhedra, (.1 millimeter),
which contain abundant detrital quartz grains. This rock
has been recrystallized so that the quartz grain laminae
ere now cemented by cuartz and some grains exhibit suthigenic
overlays and undulatory extinction. The quartz laminae
weather in relief.

The siltstone is overlain by 27 feet of fossiliferous,
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Flgure 23. ' urface of nartlale dolomitized
Beaverfoot limes The lighter colored crystalline
dolomite has rep the corals and portions of the

matrix, The dar ored matrix xonsists of original
finer- grained calc from the section at White Knight

Mountain (magnific z 1).

Figure 2b Ttched & e showing Beaverfoot limestone
with cross-bedded laminae of fine qaartz gand,. “The sand,
whloh is light colored and forms most of the mineral in

this sooolmed, averages ioss than 1 mm. in diameter,
and has authigenic overlays. The matrix which is darker

clored- consists of caleite. From the section at White
Knight Mountain (magnification x 1).
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grey, coarse grained dolostone. The Tfossils are replaced

by very coarse grained crystalline dolomite. Intercrystalline
calclte 1s present in small amounts. The rock has minor
patches (1 to 2 millimeters), of white drusy dolomite which

when combined with the grey dolomite of the matrix gives
the rock a slightly patchy appearance. Detritel silt size
quartz is present in small amountse.

This 1s overlain by 110 feet of blue to buff weathering

dolostone (.1 millimeter) with patches of argillaceous

H

impurities.

N

he rock 1s fairly uniform in texture with
minor patches of more crystalline dolomite throughout.
Secondary veinlets of dolomite, o1 millimeter thick, occur
through the rock and minor limonitic argillaceous partings
are also present,

This 1s overlain in turn by 125 feet of 1light to dark
grey dolostone poorly bedded with several 'intraformational
conglomerates', and is lithologically similar to the
underlying dolostones. This rock type is actually the
remnant of a limestone intraformational conglomerate which
has been dolomitized. The original texture has been
obliterated and the outline of the conglomerate pebbles
ere preserved by limonitic rims. The texture of the rock
is equigranular, medium grained crystalline with laminations
o5 centimeters th lick, composed of coarse grained crystalline,
(o5 to 1 millimeter) white dolomite at 2 %o 3 centimeters

-

intervals. ‘Where these laminae are thick thev are drusy

g

}J-

J~

in structure and porous. Ninute chert blebs are present
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in these laminaes,
a few argi illaceous
Ho further sectlion was measured above this horizon.
From the end of the measured portion to the peaék of ¥White
Knizght HMountain, a thickness of 800 feet stra-igraphically,
the Beaverfoot-Brisco formation consists of massive to well
bedded, grey dolostones similar in lithology to the rock

-

types discussed above. Tossils were not observed above the

P

measured portion of the Beaverfoot at White Knight Mountain,
Cross-bedded quartzite interbeds, 30 feet thick and similar
in lithology to the YWonah GQuartzites were observed 5000

feet east-north-east from ht pealks The formation,

however, 1s essentially a dolostone where observed in the
Canal Flats area.

A section of basal Beaverfoot was measured 1200 feet
north along strike from the previously described section.

This sectlon consists of a limesbtone lens, several hundred

feet in length along strike and 2@5 feet thick stratigraphically,

which graded laterally and vertically into dolostones.
ossils are present in much greater cuantities in the
limestone section than the dolostone section asnd the
preservation 1s also better. This relationship is
consistent throughout the Beaverfoot Tormation.

The limestone phase of the Beaverfoot formation consists
of a series of well bedded nodular limestones. The basal

27 feet of the limestone consists of black limestone, fine

to medium grained. Abundant comminuted brachiopods valves,



—J
1t
&

corals and crinoid columnals which have been replaced by

v

clear calcite are present in the rocke. Silt size quartzose

Cies and some small patches of ite, medium grained

E]

crystall

=3

ne, dolomite which grades into limestone matrix
are also present. Some phases of this limestone approsach
a coguina in composition with bryozoans, up to 3 centimeters
long, and abundant fossils, which have excellent preservation,
comprising about 50 percent of the rock. Some fossils

exhiblt small dolomite replacement patches and discrete

dolomite euhedra,.

This is rlain by 12 feet of laminated quartzose

bt

siltstone. This rock consists of about 35 percent rounded

O

guartz grains, (.05 to .1 millimeters) and is cross-bedded

with the cross-bedded laminase 2 centimeters longe. Host of
the laminae consist of quartz grains but some laminae consist

-

of calcite grains. The rock has heen recrystallized and

° 1

the cuartz grains are cemented by silica with some gquartsg

P

biting authegenic guartz overlays. The final

ey < L
product of recrystallization hass been to give the guartz

leminae an even mosaic texture. This horizon was present

in the dolostone section to the south and the proximity

in elevation above the Wonszsh and Peaverfoot contact in
both sectlons proves that the quartz horizon is conti inuous
for at least several thousand feet,

This 1s overlain by 187 feet of black, thin bedded,
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nodular limestone. The nodular pat




to the reticulating pattern of shaly partings which divides
the limestone in%o nodules & centimeters long, The shaly
pertings eare irregular as 1s the nodular nattern of the
limestone. fThe limestone 1s very fine grained and

fossiliferous with quartzose and argillaceous impurities as

well as minute pyrite cubes, .1 millimeter in diametesr.

Minute patche
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throughout the limestone. Some dolomite occurs in a Yworm

boring' pattern. This consists of anastomosing 'tubes!

b

Kal
L

O % and 5 to 1 centimeter

@

- A .
dolomite, O centimeters loz

-

in circular cross section, which are interconnscted by
smaller 'tubes's. The dolomite and calcite contact in most
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although there may be a gradation
between the two. The dolomite 'tubes' are often bounded
by calcite shell fragments with no replacement of the shellse.

Fossils rarely occur in the dolomite and when Tresent may

be partially replaced by dolomite which is fine grained,

(02 millimeters) snd forms a subhedral equigranular mosaic
within the 'tubes! The calcite matrix is pellitic and has
abundant dispersed dolomite metacrysts. At the top of

this horizon dolomitization of fossils is common and small

trichinitic patterns on the weathered surface, Drusy
dolomite occurs in some fossils and the limestone matrix

' N "

containsg abundant 4:

}—-44

spersed dolomite euhedra.
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The succeeding interval, 21 Teet thick, i1s a transi
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zone between the limestone and the

4

stone which comprises

O
[
O

the major portion of the RBeaverfoot, and consists of a series
of thinly bedded limestones and dolostones which grade

ically into each other within short

distances. The lithology 1ls complex and depends upon the
degree to which the limestones have been dolomitized,.

This transition zone becomes more dolomitic towards

]

the top and at the very top is a dolostone. The stratigraphic
thiclness of the overlying dolostones is several hundred
feet. The dolostones are thicker bedded, with a few

silicified

l—-‘a

ls at the base, and black chert nodules.
5

)
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The lithologic aspect is similar to the dolostones

previously described.

Thickness and Distribution

The Beaverfoot part of the Beaverfoot-Rrisco formations
is present both east and west of the Nine-Mile fault.

To the west of the Nine-lile fault, the Beaverfoot-Brisco
overlies the McKay group with apparent conformitve. Tast
of the fault it also overlies the YWonah guartzite with
epparent conformity (see Figure 22).

The Beaverfoot=Brisco is a well bedded cliff forming
dolostone both east and west of the Nine-Mile fault. The

basal portion of the Beaverfoot is not a dolostone in

1t

some places but is a limestone. Dolostone mav crade along
strike into limestone which is continuous for a thousand

Teet laterally and a few hundred feet vertically. All
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limestones apprear ag large lenses within the dolostone,
Abundant Richmond faunas are present in the basal few
hundred feelt of the Reaverfoot but above this few fossils

1

are present. No contact between the Beaverfoot (Richmond)

(!

and Brisco (Silurian) was observed in the field,

The top of the Beaverfoot-Brisco formations was nowhere
observed in the Csnal Flats area. An accurate estimate of
the total thickness is therefore impossible, but on the
west face of White Knight lountain a thickness of 1100
feet of Beaverfoot was calculated from base mapr projections,
An Ordovician-Silurian time line could conceivably be

present in these beds but there is no faunal evidence
to prove or disprove this. The total thickness of the
formation is greater than 1100 feet.

Where the Beaverioot overlies the lMcKay it is possible

%)

-

to differentiate the two formations because:
1) The Beaverfoot is usuvually a light grey massive dolostone
in contrast to the darker shades of the lcKay limestones.
2) Abundant typical Richmond faunas are present at the
base of the Beaverfoote

Pifficulties may arise in placing the contact, however,
i1f the uppermost licKay and basal Beaverfoot are dolostones
or 1f they are both limestones. The error in rlacing the
contact should not be more than 300 to LOO feet
stratigraphically either way as only this much of the

basal RBeaverfoot may be a limestone or this thickness may

be a dolostone in the licKay., It is still possible to
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rentiate between the licKay and Beaverfoo

I,Jo

Ea)

on & faunal basis as the base of the Beaverfoot is

(

)

fosgiliferous.

ties, as discussed above, exist on the west
snoulder of it. Glenn. ILithologically the contact is near
the peak where there i1s a sharp chang
limestone to dolostone. On a faunsl basis the contact is
1500 feet west, where the licKav-like limestones conbtain

ageal

typical Richmond fossils. It is difficult to place an
accurate contact between the rocks with a Richmond faunsa

and true licKay limestones because of similarity of

J

entlation between the formations can often be

»
e
[
“’J
‘i

made accurately from an examination of the topographic
map. Fronounced Beaverfoot 'flat-irons' overlie a meKay
homocline on the east side of the Hughes Range, and this

relationship is manifest on the topographic mape

o

zast of the Nine-Mile fault no difficulbties exist in

placing formation contacts as the Beaverfoot overlies the

-

distinctive Wonah quartzite,

(2
o

Lithology and Distribution (Brisco

An isolated black shale Brisco ocubcrop occurs at
the eastern edge of Alce's TLake.

The black shale outcrop (no. 7 on map) is the only
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obgserved Silurilan exposure in the Canal Fla
outerop consists of over 100 feet of west dipping, north=-
south trending beds. The secguence from east to west, is

as follows:

'.J o

liferous) more than 100 feet thicks

Limestone (foss
black fossiliferous shale 100 feet thick; guartzite
(resembles VWonah Quartzite, not fossiliferous) 30 feeb
thick; dolostone, QO feet thick, not fossiliferous but

resembles the Beaverfoot dolostones,

Iaunas and Correlations

The Beaverfoot limestone was the name assigned by
Burling (1922, pe453) for beds in the Beaverfoot Range
thaet are Richmond in age. Walcott (192l, p.lil) found
that the upper portion of this formation contained
Silurian faunss. No physical evidence of a systemic
break at the upper limit of the Richmond is present.

Walcott assigned the name Brisco to the Silurian portion
of the Beaverfoot,

Wilson (1926) identified various collections from

ot

he Beaverfoot. These collections were made from Canal

Flats north to Golden, B.C. with a2 single collection 2lso

present from the Kananaskis-Palliser, Alberta mep~area,

Wilson (1926, Pe2) stated that the transition from Richmond
to Silurian appears to have been gradusl, indicating that

dGQOS'| tion was continuous and un dlsturbed in the ares

under consideration. It has therefore been mapped as a
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single rock unit -- the Beaverfoot-Brisco

Beaverfoot Correlations

llany new species were noted by Wilson which are
indigeneous to the Beaverfoot formation. Of the Beaverfoot
arre 7
faunas, Wilson sbtates (1920, p.3) :

Any correlation of the Beaverfoot fauna hes to

be made mainly by means of corsls and brachiopods,
The Rocky Mountain collections do not include

the ostracod and bryozoan fauna of Stony

Lountain, Manitoba and Bighorn lountains,

Wyoming. Although the Beaverfoot is more

:closely allied to these two than to the Richmond

of central and eastern America an examination

of the internal structure of the brachiopods

has shown in almost every case there is a very

definite and specific difference ... although

in a broad sense the fauna is allied to that of

lianitoba and ! :yomin“ the differences are

greater than they have bheen gensrally considered.

Wilson considers the Beaverfoot fauna to be Richmond in
38C e
Twenhofel et. 2l. (195l, £.203) cites Dunbar as

:

assigning a Gamachian age to the Beaverfoot. This is done
O [ <

fdto

o~

on the basis that the Stony Mountain formation of lianitoba,

which is correlative to the Beaverfoot, is of Camachian

age, however some writers believe that only the upper
portion of the Stony lMountain is of Gamachian age. It

has not been proven yet whether the Beaverfoob is correlative

with the entire Stony Mountain formation. Beatricea which
coula be used for Gamachian age determination has been
reported only by Burling and Evans in th Rocky Mountainse.

nis genus and lack of definite correlations



leads the writer to believe, that until more data is

The faunas present in the Zeaveriocot of the Canal

Flats area are present also To the north, in the Rocks
3

n
i

Mounteins. Correlation is therefore relatively simple.
The following fossils, identified by T. E. Bolton, were
t in the Canal Tlats area:

G.5.Cs Tootage

Ioc, above Fossil Collection
Cat. base
_ Section on west face of ¥White Knight lMountain
#23000 0 = 2! Receptaculites sp. (R. occidentialis
Salter type)
Diplophyllum primum (¥/ilson
Favistella alveolata (CGold fuss)
Fo elv‘ecﬂata stellaris (Wilson)
Halysites robustus (Wilson)
Lyopora n., sp.
Streptelasma spo
S. prolongatum ¥ilson
S. trilobatum %Whiteaves
Crinold columnals

Hallopora sp.

Helopora spo.

Nonotrypella (?) spe.
Pachydicta spe.

Dinorthis rockymontana Wilson
Rafinesguina QPQ

thFCuOLPGQa kenanaskia Wilson
Re pisgina Wilson

Sowerbyella sp.

fusispira spe

Liospira sp.

Raphistoma spo.

Endoceras SPoe

(e gA .
238068 391 Calepoecia n. sPe

Y4 o D - - - 9 nd s T
23866  83-8E5,.E1 Helopora sp. cfe . harrisi James

Pachydicta spe
Wicrotrypa (?) spe

Rhynchotrema increbescens occldens Wilson

Skenildliodes spo.

764
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G.85.C. Tootage

Toc, above fossil Collection
Cate. basge

Strophomena sp.

Strop%0ueqc SPe ¢l

Vogdeslia spe. c¢fe Ve

Leperditia sp.

#23865  19Li-3301 Diplophyllum h
De primum (Wil
SLPGUEGWaSma sp

bu

238@3 White Swan Take -- Basal beds 3700 feet on
bearing 102° from west end of White Swan Lalke,
Receptaculites sp.
Lichenaria spe.
Halysites robustus Wilson
”Lfeptelcsma prolongatum Wilson
Se trilobatum Wwhiteaves
Crinoid columnals
Platystrophia sp. indet.,
Rafhinesqguina sp.
Opikina spe.
Sowerbyella (?) spe
Hormotoma sp. and other Gastropoda
indet.,

Armenoceras spe.

2385 Approximately 300 feet above base
FPavistella aleveolata stellaris (Wilson)
Halysites delicatulus ¥ilson
Streptelasma spe.

23862 fast of Nine-kile Creek - 10,000 feet on
bearing 83° from Mt. Glenn. About 1000
feet above base of Beaverfoot.

Lichenaria (?) sp.

Cup corals indet

crinoid columnals

Fachydictya sp.

Helopora spe.

Rafinescuina spe.

Opilkina spe

Rhynchotrema sp.

Hormotoma sp

¢
Cornul_te° 8D e
Bathyurus sp.
Cefau““ SPe
Zncrinurus c¢f. cybeleforsn Raymond
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3859

360
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fossil Collection

cow Creek - 8100 foot neek at northwest

los
headwauef uf lioscow Creek. About 900 feet
abo “eaverfoot.

“”os;t“oac indet,
btreptelasma sp. indet.
Hesperorthis spe.
Platystrophia (?) spe.
Rhynchotrema spe.
Hormotome gracilis (Hall)
H, salteris canadensis (Ulrich and
Schofield)
Toxonema spe

.rx

Hughes Range - 2650 feet on bearing 238° from
Mt. Glenn, basal beds,
Calapoecia canadensls Billings
Halysites spe.
Lichenaria sp. aff. L. major Bassler
Streptelasma sp.
Fachdictya sp.
Rhombotrypa sp. and other branching
bryozoan
Platystrophia sp. (of P. globosa
_ licEwan type)
Strophomena sp.
Hormotoma sp.
Bumastus sp.

11,400 feet on bearing 1&60 from Mt., Glenn
basal beds.
Streptelasma prolongatum Wilson
Crinoid columnals
Dinorthis cf. rockymontana Wilson
Rynchotrema sp. indet.

li,000 feet on bearing 182° from Lussier River
Hot Springs basal beds.
Favistella sp.
Halysites delicatulus Wilson
Streptelasma trilobatum Whiteaves
Crinoid columnals
Dinorthis spe
De c¢fe columbia Wilson
Rafinesgulina spe

l,,000 feet on bearing 103° from the Shark
Tooth, basal beds.
Favistelle alveolata (Goldfuss)
Halysites delicatulus Wilson
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G.S.C.
Loc, Fogsil Collection
Cate
f m
i tum Whiteaves
Dinorthis columbia Wilson
De rockymontan on
Rhynchotremn tananaskia Wilson
#2388 about 150 feet above base.
Halysites c¢f. pulchellus Wilson
23853 500 feet on bearing 225° from 7675 foot peak
on north side of Ram Creek-Roam Creek pass,

basal beds.
rinoid columnals
Favistella alveolata stellaris (Wilson)
Streptelasma prolongatum Wilson
Rhynchotrema cf., increbescens occidens
Wilson

Brisco Correlation

Wialcott (192, p. 12 and L7) described the Silurisn

portion of the Beaverfoot-Brisco formations. Ruedemann

O]

correlated the graptolites of the Brisco formation with
the Clinton (lower Middle Silurian) formation.
The Brisco formation is represented in the Canal
Flats area by a small outcrop at Alces Lake. The following

fossils were collected from this exposure and identified

by Te E. Bolton and R. Thorsteinsson:
G.3.C
Toc, fossll Collection
Cate.
#23921 North shore of Alces Lake, 300 feet from

east end.

Monograptus cfe clintonensis (Hall)
e columbianus Ruedemann

Iie cfe vomerinus (Nicholson)

M. walcottorum Ruedemann
Stomatograptus grandis Suess
Parmorthis (?) sp.

Tryblidium (%2) sp.

Michelinoceras (?) spe
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The collection is lower Middle Silurien 1in age and
correlates well 1in age and faunsl content with the Brisco

Tormation further northe.

MIDDLE SILURIAN AND/OR MIDDIE DEVONIAN

Introduction

Middle Silurian and/or Devonian may be represented
in the Canal Tlats area by Tthe Burnais gypsum which 1is
o

correlated with Burnais formation of Henderson (1953, p.50).

Litho .Lk

There appear to be three varietlies of gypsum: An

&
earthy gypsum; a crystalline gypsum; and a massive laminated
gypsume All the gypsum is white in color and the latter

rock type predominated. It was waxy 1in appearance with

abundant crystals of gypsum. The gypsum is brecclated
in places but calcite is absent in the breccia zones.

Distribution and Thickness

Several exposures of gypsum occur along the Lussier
River east of the IHughes Range. These outcrops form cliffs
along‘tLe river bank and the maximum stratigraphic thiclness
observed by the wrilter is AO feet. The gypsum may underlie

considerable areas as abundant sink holes were present in

areas of drift.



Faunas and Correlation

Eenderson (1953, p.50) proposed the name
Tormation for a gypsum, with inte:

sequence. No fosslils were found 1in this formation but

its stratigraphic sequence in the 3Stanford Range 1indicates

that it was deposited somewhere between Hiagaran (Middle
Silurian) and Middle Devonien.

[.J.

Several gypsum outecrops are present on the Lussier

River north of Roam Creek and along Coyote Creek. These
exposures occur as cliffs along river banks. The upper
and lower limits of this formation are not exposed in the
map area. rossils are not present in thils formation but
from a lithologic study it appears to be the Burnais

2

ormation of Henderson,.

-

HIDDLE DEVONIAN

HARROCATE FORLATION

Introduction

The Harrogate formation occurs in the Stanford

ange

e
(SR

however to the south in the Canal Flats area no exposures

Distribution and Correlation

The Harrogabte formation was named by Shepard (19206)
for a series of nodular, fossiliferous limesbtones of Middle
Devonian age. IHenderson reports l occurrences of this

n the 3tanford Range. In nearly all instances

<




they are closely assoclated wi

but exposures are POOT.

Unless the Harrogate was elither not deposited or
eroded 1t should be present in The map area.

BANFI AWD RUNDLS TFORMATIONS

The Banff shale and Rundle limestone, which occur at

the southeast corner of the ma:

le]
1
&)
]
o

a, are the only known
ississippian rocks in this part of the Rocky Hounbains.
Banff shale comnsists of black carbonaceous shalesg

and the Rundle limestone consists of well bedded, dark

cherty limestones.

Shale, which may be equivalent to the Ranf
did not outcrop but there was abundant scree, indicatin
a black, very fissile, carbonaceous shale. The gshale

was not fossiliferous.

Unit 1 (LOO feet thick) Base
100 feet limestone - weathered surface is light reddish
rey (due to fire )o TFresh surface is dark grey in



color., The rock is very fine grained, laminated,
fetid odor, slightly argillaceous and siltye Thin
bedded 1in one gan to 3 inch beds with blebs of
black chert elso present; some 2 inch interbeds of
very thinly bedded limestone. A 25 foot band of
encnlnal llmOJLOﬂC is also present.

300 feet limestone - thicker ouude@, 6 to 12 inches.
iieathered surface 1s blue. Fresh surface is dark
grey, fine grained with bands of black chert 1 inch
thick and nodules of black chert up to & by 18
inches., In places the rock varies to = cherty
limestone., It is crossbhedded in rlaces., There

are 10 to 15 foot interbeds of laminated limestone
and yellow siltstone with curved 'organic' markings
on the bedded planes., The upper portion consists of
inuufoedued cherty limestone and limy quartzose
siltstonee.

Unit 11 (300 feet thick) NMiddle

Silty limestone - thinly bedded in one half to Iy
inch beds. The weathered surface is buff in color.
Fresh surface is dark grey, The rock is laminated,
very fine grained, contains a great deal of
quartzose silt and in many places the rock ig a
limy siltstone,

Unit 111 (550 feet thick) Top

Cherty limestone - The basal 100 feet of this unit
weathers white and has a slightly laminated appearance.

The fresh surface is bWacu, vitreous in part. The
rock 1s very fine grained There are some 2 to I

inch interbeds of buff weatnelinw limestones, The
rock is in I to 12 inch beds. Thws is overlain by
black oqefty limestone and black limestone. These
various types of limestone are repeated to form
this unit. The wmajor rock component of this is
the black cherty limestone with buff interbeds and
partings, This unit has a nodular appearance.

Digtribution and Thickness

Approximately 1200 feet of black cherty limestones

are exposed in the southeast corner of the map=-area, These

)
_l

rocks form an nd in a valley flat bounded by the
Lussier River and Coyobte Creek, The rock island is bounded

by a fault on the west and probably by a fault on the east,
5 J



e top of the limestone is not present nor is the bhase
exposed, although the limestones appear to be underlain
by rubbly, black, carbonaceous shale which d4id not

outcrope.

Faunas and Correlations

A fossil collection was made from these limestones,

8600 feet on a bearing of lh?o from the Junction of the
Coyote Creek and the Lussier River. The collection (G.3.C.
Cat. To. 23900), which was identified by Dr. P. Harker,
yielded as follows:
Spirifer centronatus Winchell
Spirifer sp. c¢fe S. centronatus ¥Winchell
Spirifer ex. gp. S. striatiformis Meek
Spirifer ex. gps. S. rowleyi Weller
Dietyoclostus sp. :
Dielasma sDoe
Cleiothyridina spe
Schellwienella cf. S. inecualis Hall
Streptorhynchus sp.
Small solitary rugose corals indet,
Pleurodictyum placenta Girty
The fossils of this collection are of lississippian
age. While the age of the formation is known, its exact
stratigraphic relationship with other formations cannot

be determined. DBecause the llississippian is bounded by

faults and the structure is not known, it may even be that

joN

the limestone is from a different sedimentary basin than
the Canal Flats area of sedimentatlion., This is quite

unlikely, and the Mississippian is probably part of a

[.Jo

stratigraphic sequence normal to ©

[

16 map-area, No upper

Devonlan 1s present to the north of the map-ares or in
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the map-area, therefore, the underlyinz formation must

-

elther be Burnais or Harrogebte. DIither formation would

L 1

be bounded by an unconformity between it and the overlyin
Hlssissippian. There is the possi ibility that Devonian

rocks conformably underlie the ississippian but have been

Pral

eroded in the north and until the base of the formation

1s exposed the writer hesitates %o vostulate an

unconformity.

Henderson, valker and Evans who mepped north of Canal
#lats found no Mississippian rocks. Walcott who examined
a large portion of the Rocky Mountains north and east of

anal Flats also found no Mississippisn. Schofield (1915,
«55) reports Mississippian limestones (the VWardner

'

formation) 12 miles due west of flko in the Purcell

'Y

ountains. Few fossils have been collected from the

Wardner formetion and its exact age 1s not known.

-

ssipplan of Canal Flats correlates better

]..Jn

The liss

with the Mississippian

O
)

‘Alberta. Lithologically, the
formation compares favorabl ¥y with the Rundle as described
by Kindle (192l1) and Warren (1927, Pe27) in the Banfr,
Alberta area. The black shale which formed very poor
rubbly exposures beneath the limestone i1s lithologically
similar to the Ranff Shale (Mississippian) of the Banff
area. Several fossils from the Canal Flats collection

are identical with Rundle fossils as listed by Warren
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(1927, p.29) and Zeach (1943, p.30). TFurther work will
probably yield better faunal

(VS

evi

Oy

ence for correlatlion
with the Rundle of flberta.
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CHAPTHR 111

t known as the Nine-lMile fault divides

the map-area into two areas which differ slizhtly in
stratigraphic sequence. Because the writer is concerned
brimarily with the stratigraphy of the area, the Wine-Mile
fanlt will be used as the major structural division,

flest of the Nine-iile fault the stratigraphic column

ranges in age from late Precambrian to Ordovician-Silurisne.
Gast of the Nine-Mile fault the rocks range in age from
Ordovician-Silurian to Mississippian. The major stratigraphic
difference is that east of the Nine-Mile fault the Glenogle
shale and VWonah quartzite formations occur between the
licKay and Beaverfoot formations whereas west of the

Mine-iile fault the shale and quartzite is absent.

Hine-Mile Tault Western Division

The structure of this stratigraphic division is not
as complicated as the eastern division. Issentially the
structure is that of a large homocline, tending northwest
and dippingz northeast with the inclination between 250
and 3500 This homocline forms the Hughes Range.

The eastern flank of the Hughes Range, from the

Lussier River pass southward,

'_Js

s marked by a north-south

i

rending fault with the valley downdropped relative to

the mountains. 4 similar structure occurs on the western




which has a great deal of structural control over this

portion  of the Rocky lMountains.

Two minor, complimentary, ecast-west faulbts exist

ithin this portion of the Hughes Range, An east-west
dip-slip dip fault is present north of the ILussier River

bass. The southern part of the Hughes Range 1s downdropped

relative to the northern portion of the mountaing. t

=

>

Ram Creek a similar east-west Ffault is present with the

mountains gouth of Ram Creek downdr oppred relative to the
portion north of the fault. A4 similar structure could
result from offset produced by a strike-slip Gip fault,.

The east~west faults wmay be shear couples of the major
north-south faults,.

Worth of the Lussier River pass the structure is more
complicated., The homocline trends more westerly and at

fficult

!..J‘

lount Glenn, where exposures are roor, it is d

to solve the structure. AReveral faults are undoubtedly
present but their exact position and effect on the
structure has not been ascertained.
Wine-liile Fault Zastern Division

The geology of this division is complicated by many
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:t of the Nine-=iile fsult. The trend of the

axls 1s northwest and the axiel plane of the fold passes

through the western edge of Vhite Swan Iake. At White
Swan Lalke the fold pitches gently southeast. The fold
has no pitch at White Knight Mountein but north of it

1ght liountain the anticline passes
into a complimentary syncline. The syncline exposes two
Wonah and Glenogle inliers, in RBeaverfoob cirques, east

of White Knight lMountain.

overturned fold. The fault trends northwest but could

not be traced beyond the south ridge of loscow Creelk. The
fault must continue as the overturn continues across the
northeast corner of the mep-area. Henderson (1953) traced
this overturn for 25 miles north of the map-~area. Only
the lower limb of the oVerturn is present and the beds

dip 30 to U5 degrees northeast. Two minor north-south

trending faults are present in the overturn, It is evident

The ¥White River Break.
South of Alces and White Swan Lakes, and east from
the eastern flank of the Hughes Range there are no

exposures. Through this area, it is impossible %o rroject



with accuracy the faults which occur to the north. The

bhe very south-cast corner of the map-area a
series of almost flat lying lississipplsn limestones are
present. These beds represent a 'fault island! as they
are bounded on the west by a fault on the Hughes Range
and on the east by a fault that was observed east of the

-

mep limite. The WMine-Mile fault undoubtedly passes close
to the fault island but it is impossible to ascertain

whether it passes esast or west of the island, It is

ssippian into the stratigraphic
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sequence of Canal Flats as 1t may have been faulted in
from another area of sedimentation, however, the presence
of Burnals on the west banks of the Lussier River opposite
the limestones may be of aid in correct interpretation

of the structure.

The Nine-lMile Fault

Henderson (1953, p.00) devoted a gresat deal of his

work to the structures north of the Canal Flats map-area,

in the Brisco and Stanford Ranges. He found that two

major north-south faults divided the ares into 3 distinct
structural divisions. These faults merged abt the Kootenay
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nce north of the confluence of ine-l{ile
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Creek and the Xootenay River. The merged faults were

-
<
o
ot
+

O]

reported by Henderson to head up line-=Mile Creek

did no further work there.

=
i

The Nine-}ile fault in the Canal Flats ares

=
)

prominent 2 miles north of the ridge at the head of Nine-liile

£

and lutton Creeks. It is difficult to trace further north
from that point but it probably swings down Nine-llile
Creek and is the southern extension of Hendersons'

merged faults. The fault may be traced with some deg gree

of certainty, south, to the west end of Alces Lake bub it

is lost in the drift south from that point,.

-

The merg the faults on the Koobenay River cuts

I_l

ing o

T

out the central fault block of Henders son 1n the Stanford

=y

range. However in the map area three structural divisions
are apparent. These are:
Yesterly division- west of the WNine-Mile fault the division
consists of a normal succession of easterly dipping rocks;
Central division- between the Nine-kile fault and the
overthrust the division consists of anticlinal and

synclinal folded sedimentse,

on- east of the overthrust the division

I._Ja

sasterly divis

""3
_l

ked by a recumbent ld overturned to the southwest,

Fal

The relationship of the three structural divisions

i

in the map area to Henderson's three structural divisions

. '

in the Stanford Range is not known,




CHAPTER 1V

SEDIMENTATION AND TIE STRATIGRA

Introduction

In this chapter an attempt will be made to place some

b

the rocks in the Canel Flats eres in the general

@]

ramework of the southwestern

Rocky lMounteins. The importance of sedimentology, in the

interpretation of the stratigraphic fremework is so great
that sedimentation and stratigraphy will be considered
SN o S

together.

An attempt will be made to interpret the environment

jon

nd condlitions under which the sediments were deposited,

©

These results, which reflect tectonism, will be utilized
to reconstruct the general stratigraphic fremework during
Paleozoic time in the Canal Flats area.

Because the writer examined only an area of small

Fa

extent, in relation to the Paleozoilc area of sedimentation

that constitutes the present southwestern Rocky llountains,

the fact that vmanv of the

N ideas advanced

he acknowledges

1

are pertinent only Uo the Canal Flats area or to the more

restricted map-area and have no relation to larger areas.

Lower Ceambrian (The St. Piran Formation)

The Lower St. Piran unit, which overlies beds of the

-

1l bed deposited by a

1-

s the ba

QL’)

e

Windermere system,

transgressive Lower Cambrian sea in the Canal Flats ares.



North of Canal Flats, in the Erisco-Dogtooth erea, the

0

Ste Piran 1s underlsain by the Lake Loulse and Fort

I

Iountelin formations of Lower Cambrisn age

unconiormable upon the Precambrian. This indicates that

the sea transgressed from north to southe

o

The lithologic uniformity of the Lower St. Firan

indicates that the ses advance was gradual. The cross-
bedding features indlcate shallow sea conditions anc 2

¢

southern source of gediments. The clean nature, and
absence of breccias, in the well rounded quartz sands
indicate that the sediments were derived from an area of
low relief and probably underwent extensive reworking.
Forth (1953, p.11l) who studied the Cambrian of southern
British Columbia also came to a similar conclusion and
believed that the sands were deposited in quiet basins

1 jal

on the flanks of an emergent mass of low relief.

The depositional history of the Upper 3t. Piran
unit is only slightly different from that of the Lower
St. Piran. The interbedded shales, sandstones and fine
pebble conglomerates suggest minor fluctuations rather
than uniform conditions within the depositional basin,

2} ",

The shales gnd interbedded sandstones indicate shallow

D

seas and stronger current

n

a

i

e indicated by the pebble

a

conglomerates. The source of sediment was close to the
depositional area and wag still an area of low to

moderate relief.
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Henderson (1953, p.22) revorted the absence of Lower

Cambrian in part of the Stanford Range. Primery thinniag,

or pre Jubllee erosion or a combination of both may account
for this absence., Becauge there 1s no unconformity at

the Ottertail rests on Windermere 1t
appears that primery thinning on a Precambrian hizh may
be responsible for the absence of the Lower Cambrian in

that aresa.

sedimentation under which the Jubilee
dolomite was formed were radically different from thos
under which the St. Piran was formed.

The dolostones form a deposgit of great areal extent.
The large extent of the dolostones, lacik of inter
limestones, perfect preservation of minute depositional
features, lack of destruction or partial destruction of
structures by dolomitization, and absence of fossils
during Jubllee time may all be explained by a sea that
was high in magnesium content. In this sea a primary
dolostone could have formed or conditions would have

o

been favorable for immed revlacement of

~ 1Y
SRSNRE

i
®

1ary calcite

=
S‘J

l_'a

a

3

without destruction of original texture or structure,

Sedimentologists believe that there is 1little evidence
for deposition of primary dolomite. Secondary dolomitization

late after lithification is a well known fact, bubt a process




of this type usually obliterates original features,

the agent tThat formed the billee dolostones., llany
authors have previously noted similar relatlonships.

Van Tuyl (191, p.28l1) cites Blackwelder as stating that
the Bighorn dolomlte 1s the result of progressive

dolomite before actual lithification
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took place. Beales (1953, p.2237) stated

Dolomitization appears to have taken place
early in diagenesls .e.. LI, as is likely sea
water was the source of the magnesian it would
penetrate most rapidly at and shortly after
deposition of the seQ1menta

If such is the case then a sea with a high magnesian

content would greatly ald penecontemporaneous dolomitization

by

J_ k)

and the high magnesium content might inhibit 1ife.

Sanders (1951, p.1L3) in a discussion of the origcin
of‘la;in ation in dolostones cites Schmidt who stated that
laminations are restricted to stagnant waters and Rrinlkman
who stated that stratification is "anaerobic™, These

hydroclimatic features would preclude life and Sanders
also belleves that perhaps locally the water was more
saltye

The 1am11ationr in the Lower Jubilee may be used as

a further gulde to the interpretation of the geologic

IQJ
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history of the Canal Flats area. Concerning lami

~ @ P . 4 -
of this type Sanders (1951, p.hd) stated:

The easily destroyed pellitic millimeter
rythnites (1an1“stwons) must have been laid




sent 100 to 200

down below wave base (
5 preserve their

meters in depth) in or
laminationse

[
o o

The seas in the Canal Flats area, during Lower Jubilee
deposition must have been deep, to preserve these delicate
laminations,

The sbsence of laminations in the Upper Jubllee may
be accounted for by rise of sea bottom. Diess (1941,

.1105) stated that there was a slight elevation in the

west during Upper Cambrian times and this would be
reflected in the east and lower sea level. ¥North (1953,

P.111) also noted this and stated:

At the close of Middle Cambrian time,
there was a renewal of earth-movement Ffurther
west In the Purcell-Selkirk area .... Ghis
new uplifting extended far enough eastward
to cause tilting of our present area slightly

C

towards the east. Upper Cambrisn secas were
much less wi idespread in the Cardillera region
than were those of the Middle Cambrian.

In the Canal Flats area, this western uplift at the end

of lMiddle Cembrian time elevated the basin, so that the

(O]

depositional surface was above the wave base interface
and 1n such an environment laminations could not be

Preserved. This is reflected in the massive Upper

oy

Jubilee dolostones, and if North and Diess are correct

)
]

[ON}

[ =0

I-Jo

n their dating

oy
&

the western uplift it may be that the
Upper Jubilee represents deposition onlvy durine Upper

Cambrian tinme.

i

e

The thickness

o]

f the Jubilee dolomite, close to /1000

—

feet may be accounted for by deposition within a
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miogeosyncline (Xey, 1951, pe8). This miogeosyncline is
part of the major geosynclinal belt that existed in the
Cordillera during Paleozoic ftime. Sedimentary condlitions
at Canal Flats during ¥iddle and Upper Cambrisn time were
different than sedimentary conditions further north st
Field, B.C., At Pleld the iddle Cambrian alone, consists
of 5000 feet (Allan, 191l, p.b7 cites Walcott for this
thickness) of fossiliferous, calcareous and dolomitic

rocks. The diffe

"S

ence in lithology, thickness of rocks
and abundance of life at Field suggest that perhaps
the sea in the Canal Flats area was partially isolated

J.7

from and more salty than the sea at Tield.

At the very close of Jubilee deposition the first
evidence of 1life appears in the form of fossil fraoc wents,
and the Jubilee is overlain abrupt y by the NcKay shales,
It appears, therefore, that at the close of Jubilee time
sedimentary conditions in the ses changed to permit 1life
and the basin became much shallower to permit deposition

of the licKay shales,

Upper Cambrian and Tower Ordovician (The lcXay Group)

The lithology of the lcKay group indicates a radically
different environment of sedimentation than that for the
Jubilee dolomite, The abundance of 1ife and type of sediment

suggest a shallow sea of normal ss 1initye

In a study of the Cambrian shelf deposits of lontana,

where the lithology is
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the Canal Flats area, Tochman (1949, p.53) postulated
the following origin for intraformational conglomerates

and breccias:

The probably mode of origin is through
fragmentation by waves and currents of previously
deposited silt limestones ... various types of
ripple marks, mud cracks, worm tubes, tracks and
trails and castings of mud eaters are common
throughout the formation., The pebbles must have
been deposited in a depth of water favorable for
the development of such physiographic and faunal
features., The similarity of the pebble and matrix
indicates also that the original material of the
pebble was deposited and fragmentation took place
within the same facies area. Agitation of the
bottom sediments by waves 1s known to exbent to
depths of 180 feet, though the usval depth is
100 feet ... Mud cracks necessarily imply
exposures on todal flats.

4

This description and explanation can be applied to the

licXey intraformational conglomerates and mud cracked

}_!

lmestones. Shallow water feabures are present within

11 o

he entire thickness of the licKay group and the depth of

ot

water in which the sediments were deposited was therefore

CO

probably never greater than 180 feet, usually about 100,

J$-7

and often the sea bottom was exposed in tidal flatse.

Lower and Middle Ordovician (The CGlenoszle Shale)

The Glenogle shale, is according to Zvans and Henderson
(1953, 0.107), a black shale facies contemporsneous with
the limestone and shale facies of the licKay group. In
the Canal Flats area, it is probable that, the Glenogle
was deposited in a more resgtricted eastern part of the
basin than the normal McKay which occurs both east and

west of the Nine-Mile fault.




the lLicXay, because

and the upper lcXay are not delineated with sufficient
exactness., The upper age limit of the lcKay is Beelmantown

(Lower Ordovician), and the upper age limit ol the CGlenozle
is Deepkill, The Deepkill has recently been shown by
Twenhofel (195!, plate facing p. 298) to range from

Lower Ordovician to lower Middle Ordovician. Therefore

it is possible that the Glenogle may represent only
deposition during Middle Ordovician and is younger than

the upper NMcKay.

.'

If prior to Richmond time the sesa partially withdrew
from south to north, the graptolitic shales and limestones
in the Canal Flats and Windermere ereas would be eroded

to approximately the Lower-liddle Ordovician level bub

in the Brisco-Dogtooth area where seas were present the
fiddle Ordovician element (Chazy and Normanskill) would

A b

not be removed. lalker, Henderson and 7alcott believe

o . a .

that a disconformity is present bebtween the Wonsh gquartzite
and the CGlenogle shale and Walcott (192, p.27) states
there 1s non-deposition and overlap of the Beaverfoot-Brisco

-~ E

formation at Sabine lountain

O

n the underlying It appears

L2

that the Beaverfoot and Wonah rest iisconformably on the

[oF)

underlying formationse.

Although there is no direct evidence as vet concerning
o fail




the movement along the lline-iile fault it is probab

keeping with Henderson's structural concepts, that there

- 3

hes been juxtaposition of the Clenogle and the HceKay with

-

he Glenogle moved in a north-south trend so that it is
now close to the lcKay west of the Nine-Mile fault, which

has no graptolitic facies. The Glenogle thickens rapidly

A

to the east as shown by the contrast in thickness at

ioscow Cresk and White Knight Mountain and the graptolitic
facies probably thinned out close to the Nine-lile fault,

Juxtaposition, therefore, may have been relastively little.

alcott (1927, p.152) proposed the hypothesis of

.

two separate north-south trending troughs of sedimentation

el

asged through the Canal Ilats area. These troughs,
according to Walcott, varied in lithology and the more
easterly trough was devoid of 1life. 411 evidence in the
Ceanal Flats area is contrary to ©
thology and abundant similar faunal content of the
lcKey group throughout the Canal Flats area refutes this

concepts The occurrence throughout the Canal Flats ares

A\l

of the Beaverfoot-Brisco formation, with its uniform
lithology and similar Richmond fauna is further proof

that only one basin of sedimentation existed in this ares

iiddle and/or Upper Ordovicisn (The Wonah guartzite and

Beaverfoot formation)

The Wonah guartzite which overlies the Glenogle shale
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represents & deposit formed alons
fairly strong currents that would form bars and sandspits,.
This would also, according to Evans, sccount for the Tew

marine fossils, the ripple marks and cross bedding, the
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well rounded, frosted wind blown
quartz grains and the clean, even grained character of
the sand. If the Vonah were a transgressive sea deposit

it should also occur between the eXay and the Beaverfoot.
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t may have been formed as a deposit along shore,

in the same restricted ares in which the black shales were

Tormed and could not be deposited beyond the restriction.
The Beaverfoot formation is the extensive deposit

of the Richmond sea. The roclks, of this formation, appear

to have been laid down initielly as a limestone. The

occurrence of large limestone lenses at the base of the

Beaverfoot and dolomitization of verts of the upper KeKay
indicate that dolomitization of the formation occurred

after lithification. The destruction of original limestone
textures is further proof the dolomitization was secondary.
The paucity of fossils in the dolostones, in contrast with
the abundance of fossils in the limestone, mavy also be

accounted for by secondarwy dolomitization which has

destroyed them,
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If conditions in the Beaverfool sez changed after the

deposition of the basal few hundred feet of limestone, and
the magnesian content became higher, it would account for

the paucity of limestone lenses and fossils above the bassl
beds. This sea would be favorable for incomplete
dolomitization of the overlying beds and could prohibit

The absence of secondary dolomitizat n the

o

on
limestones underlying the Beaverfoot, where the Wonah

quartzite and Glenogle shale are rresent, 1s probably due

-

to the facf

4

that the Glenogle shales acted as = barrier

T
CJ‘

to circulating waters rich in mac snegias,

g
<

Silurian (The Brisco formation)

There 1s little information as to the environments
of deposition of the Silurian formations, as exposures
are poor in the Canal Flats aresa.

The Beaverfoot sea appears to be a normal part of

the basin that existed in the Canal Flats area during
Faleozolc time. Deposition of sediments, as indicated
by relations to the north, ma ay haeve been continuous

through to

2
Lo

lurian time when the Brisco weas deposited,

There .was some restriction of the seas in part of Silurian
time to permit deposition of the greptolitic black shales

Silurian and/or Devonian (The Burnsis formetion)

w
)

Gypsum, as represented by the Burnais formation, w




deposited after Brisco time. The presence of gypsum in

the Canal Flats area and the Stanford Range indicates,

that here, seas were restricted., Littie is
about the rocks which were formed durins Burnsis deposition
end therefore 1ittle is known about restriction in the

Canal Tlats ares,

Devonian (The Harrogate formation)

S

To the north the Harrogate formation was deposite
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above the Burnals and it may or may not have bac

in the Canal Flats aresa,

Mississippian (The Banff and Rundle formations)

The youngest Paleozoic rocks exposed in the Canal

Flats area are the Banff and Rundle formations. These
formations cannot be placed accurately in the stratigrsphic

framework of the Canal Flats area as no nearby occurrences
of these formations have been reported. Because the

liississippian exposure occurs surrounded by faults it may
be that these rocks are not psrt of the normal succegsion

in the Canal Flats area., It may be that the Mississippian

represents a down dropped fault block which has not been

eroded as have other Niss issippian rocks in this ares.
If the liississippian is part of the normal succession

here, 1t may or may not be conformable upon the underly



rocks and
of Banff
the weste

3

because

4

these

nd Rundle

n edge o

o

1

106,
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are the most westerly occurrence
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STRATIGRAPHIC SECTIONS



Shale, green and red, fissile; exposure 1s popr and
there may be a 5 foot thick bed of red cuartzite

o L ]
interbedded with the Shale seseeseoocccccooncosossoonos

Sandstone, pink, green and brown and vellow
weathering, fine—f ained, in beds 3 inches thick ....

ﬁuaftzite, dark purple, fine-grained, siliceous,
imonitic flecks are present; contaLns some large
quartz grains 1/8 inch in diameter; in beds 2 inches
to 2 feet thick; red shale partings and interbeds 1
inch thick are Present ceeecesoeeccoscceooscaoscensss

Interbedded sandstone and shale; sandstone is red and
yellow; shale 1s green; poorly e€XPoSed ecocosoecssacoo

Sandstone, white, yellow weathering, fine-grained,
siliceous; partly a pebole conwlomefate in COmpSoltLOﬁ
laminated in part and in 6 1nch to 3 foot thick beds.

Shale, red; contain lenses of limonitic sandstone
from 1 to 3 inches thick; rubbly eXPOSUPe coecocscsece
Sandstone, white, purple and yellow, fine-grained;
composition varies to a Peoble conﬁlomerate in part;
in 6 inch to 3 Tfoot thick beds; red shale partings
and fragments are PresSenNt cessoseceooscoscsscoscosssoceos

Sandstone pebble conglomerate, yellow, fine-grained,
very siliceous, contalns some green shale partings ..

Quartzite, purple, fine-grained, argillaceous:

slig ghtly laminated and symmetrically ripple marked
with green shale partings on ripple marked surface;
in 1 to 3 inch thick 1eds cocccocesecesccoscoceasocsesa

Sandstone pebble conglomerate, white, purple
weathering; matrix is equigranular fine-grained
quartz sand; pebbles are quartz, l/h inch in diameter
white and Ted coceescsosososcsososcsosssooocansosocsess

Shale, brown and red; poorly eXposed ecocscoccrsoscanso

Sandstone, white, blue-grey weathering, friable,
limonitic; contains minor amounts of pebble cong-
lomerate; in beds 6 inches to 2 feet LhICK eooeseoeeos

Sandstone, white, medium-grained; contains quaritz
pebbles and 1s a pebble conglomerate in a few places;
with better cementation varies to a quartzite in part;
in beds 3 feet thick; conftains some thin beds of green

111.
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Shale, green, very £15811e ccoceccsscoccccossccsssonsoccs 70

Sandstone, white To yellow, m601um~grawncd contains &

few quartz pebbles;limonitic in part; 1n beds 6 inches

to 3 feet Thick; contains small fragments of green

shale and green shale Partings seeeecsosocsssvsccosanss 20.0

Sandstone, "GWlowg brown weathering, fine—oralned very
friable; in beds 2 inches thick; contains some green
Sl’lale parblngs @ e 9 & 8 ¢ 6 06 O O 6 ® 6 © 0 0 I & &6 © ¢ 9 6 & 0 @ 8 & W O O O O &6 &6 O O O & © 300

Shale, green, green To brown weathering, fissile, well ,
laminated inpart @ & ¢ 0o © 0 & © 0 6 @ O & 9 6 0 O 9 0 0 @ s O 0 6 6 2 O & O 0 0 6 6 0 0 € OQS

San63uoqo, white, fine-grained, limy, friable, cross-
bedded, limonitic, in beds 3 incheg Thick ceccooocsocas 6.0

Interbedded quartzite and shale; quartzite is fine-
grained, siliceous, limonitic, in bed 1 inch thick:
shale interbeds are 1/8 to 1 inch thick ceeececceccscsos 5.5

Shale, green, mottled green to brown weathering, fissile
contalins some thin limonitic sand blebs parullcl to
‘bedding © 8 0 0 0 05 & 0 0 06 & 0 0 0 6 90 O C @ 06 02 6 S O G O H OO O Y & C O O € O O 8 O 0 O G O G O O 300

Sendstone, brown, medlum-grained, limy, limonitic,
contains some quartz pebbles; in bed 1/2 inch thick ... 7.0

Sandstone, white and red, fine-grained, limonitic,
calcareous; upper part 1s slightly laminated and hard;
in beds 1 to [ inches thick socecescsccsocossscsooscacns 22.5

Sandstone, white, white and pale red weathering, fine-
gralned; contains abundent hematite and limonlite flecks
in 2 to L inch beds; contains some thin green shale
INTETDEAS oo 00 0000000 secasosossssscossssosssocososssssos 12.0

Sandstone, red, fine to medium—grained' contains flecks
of limonite; poorly laminated to massive; in 3 foot
2

thick beds; contains some 3 inch thiclk velnlets of
‘V‘il—lite qual’atz @ & & 0 © 0 @ 6 & O 0 0 0 © 0 90 0 @& O O O O O C & 8 T O L C G O O 8 2 O C O 0 C 6 O 1200

andstone, green and bronng medlium=-grained, limonitic,
imy in part in 2 inch to b Toot thick beds; thinner
eds are friable and thicker beds are quartzitic in

art and Not LIMY eeceoccsosscoscscssoooocsscsaasosacssos 3

(@)
°
Ul

-

Sandstone, white; fine grained, glllaceous and

limonitic to medium-gralined and siliceous; in beds 2

to 6 inches thick; contains some inberbeds of fine-

grained, argilllaceous green sandstone and waxy green

and brown, sandy, fissile shale in beds 3 inches thick, 28.0



Sandstone, white, bUL'”“TGY weathering, fine-grained;
in beds 1 foot thick: contains some 6 inch thick beds
of siliceous guartzite and green and brown shale;
specks of limonite and fragments of bwown shale are
rresent In some sandstone DEdsS coscocscccosessocococsoonss

Shale, green an
contains 1 to 2 1:

sandstone
Sendstone, white, giliceous; contains limonite flecks

e we

Dlluﬂbjy argillaceous, friable and 1&1 inated 1in parts
in beds 6 to 12 inches thick; containg some 3 lnCL
thick interbeds of green, fissile, banded shale ceoc..

Sandstone, white and light green, fine-grained,
argillaceous, limonitic; in interference ripple-
marked beds 2 to inches thick; contains 3 inch
thick green shale interbeds cesccscccocsccceccoccsooscss
Sandstone, white, fine-grained, siliceous; in beds

6 to 9 inches thick and well laminated in Dart .ceeceoes
Sandscone, wh 1te, fine-grained, limonitic, friable;
in beds 2 inches Thick ecsceccecosocescoosoocoosscsscss

Sandstone, white, fine-grained, siliceous; contains
flecks of limonite and hematite; partly a quartzite;
containg some small quartz pebbles; thinly bedded ....

Quartzite, white, fine to medium-grained, slightly
rgillaceous in part; contains flecks of limonitic
mat rial and fragments of green shale; symmetrical
and interference ripple marks; contains abundant
interbeds of sandy, green shole seeececcecosrococcoooosne

-

e, green; contains abundant quartz grains, sand
ebble size; in beds 6 inches to 2 feet thick ,,,

®
-]

Shale, green grades to mottled red along strike osooceo

Shale, deep purple-red, fissile, laminated, in 1 i to

.L'(li ]’./L .’Deds Goeedo6600999‘39660653006090000600@09
Shale, waxy green; red, yellow, brown and are
weamhoriqg; contains flecks of muscovite; lam nate
with blebs and lenses of sand:; in 1 to 2 inch thic

beds oseeuuee&eonaoceoeoeeoeooooaoeaousoanooosoooaeuna

en
.
1r

d

4o

Total thickness (Upper St. Piran unit) .

Underlying beds: Lower St. Piran unit.
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The Jubilee Dolomite

[N

The following section was measured along a number o
ridges and slopes north of Ram Creek and west ol lMarmalade
Creek. The 1line of sectlon 1s approximately between

numbered points 9 on the geologic map.

Overlying beds: lMcKay CGroup 1%653

o
]\‘]‘—Ot ;ﬂJXpOSed @ 0 6 0 ¢ ® 2O B & ¢ B 6 O 0O 0 O 8¢ e L © O 6 ¢ O & S O30V Y OSSO VGO l}.ao

Dolomite, dark grey, blue-grey weatﬂerlﬂu, contains
abundant 'dolomite markings'; massive; minor guartz
veinlets are DPreseNlt cocooscocscaocosscscesoooocsocsos 25.5

Dolomite, light grey, light buflf wgathering, medium
crystalline, massive; contains sbundant guartsz
veinlets e v 9 6 ¢ 0o 2 @ 2 & & 6 O § O & 06 @ 6 6 O € O € &4 0 & O 6 O C H 6 © O O O & P O 6O 8 L;-&S

Dolomite, dark grey, blue-grey weathering, medium-
crystelline, massive; contains 'dolomite markings'

and patches of coarsely-crystalline dolomite and

calcite; some guartz ve1n1yts l/h inch thick are

PITESEINT e 0o oecooooeosocososecooosoonoocoasocasosass 115.0

Dolomite, light buff, light grey weathering, Ifine
to medium—crjsballlne poorlv bedded in © foot
thicl’; beds © 6 6 &0 ¢ 8 O 8 O © © B 6 B 0 & O & &6 © O O & & ¢ O 6 O ¢ © & O 06 ¢ O & O ¢ © O 8060

Dolomite, light grey, light buflffl weathering,
mediuvum~crystalline; contains resistant 'buttons!' of

dolomite on weathered surface, abundant thin quartz

veinlets are Present eceeecccreccccsoaccscaacaoncono 67.0

Dolomite, light grey, light buff weathering, finely-
crystalline; weathered surface in part 1s mottled

and hackly; massive; minor quartz velnlets are

PITESENT 6 ocoecoososcsooocooos cocooecsacsssscoocossaoescs 226.0

Dolomite, light blue-grey, mottled blue-buff
weathering, medium-crystalline; some vugs, infilled
with pink calcite and dolomite are present .ceocosco 192.0

Dolomite, white to 1light grey, light buffl weathering:
laminated In parbt; MOSSIiVE secosecscososossoccscossss 237.0




Dolomite, light grey, light buff weathering, medium-
crystalline; laminated in an lrregular, dis-
continuous pattern; well bedded in li foot thick beds

Dolomite, dark grey, blue-grey weathering, medium-
crystalline, mMassSLlVe eeecsococcoeosssossassccscassosss

Dolomite, medium-crystalline; consists of inter-
bedded grey end white dolomite beds 1 to 3 feet

4

thicks:; in beds 6 inches t0 2 feet Thick eeeeececcoces

Dolomite, dark grey, dark blue-grey weathering,
‘medium-crystelline; contains some 'dolomitic'
markings on weathered surfacé secocscessccccscoosssns

‘Dolomite, dark grey, sandy blue-grey weathering,
medium-crystalline, poorly bedded ccocecoscsosscosssco

Dolomite, light grey and white, buff weathering,
mediuwm-crystalline, slightly laminsated in part;
poorly bedded in 3 foot thick beds sececeoscscoscecsnn

Dolomite, white, grey and purplish, bulf weathering;
fine to medium- c“ysta’line with some blebs coarsely-
crystalline; contains m1nor amounts of crystalline
~calcite; poorly bedded in 6 Foot thick DedS eeeeeees

Dolomite, purplish-grey, sandy buff weathering;
medium crystalline with some patches coarsely
Crystalline © @ e 0.0 0 6 ¢ 6 O O & &6 ¢ 6 O O O 6 6 O B O ¢ O 60 @ O C 6 00 6 & O 6 O & O

Dolomite, light grev; weathers bulfl with =
brecciated pattern; finely-crystalline with minor
amounts of pink calcite; poorlv laminated in part ..

Dolomite, dark grey; lmobbly, blue-grey weathered

- surface; medium-crystelline; poorly laminated in
part and poorly bedded; contalns patches of red
dolomite and calclte ceoocecoasccosconocsocsossocacsscs

’

115.

13,0

123.0

Total thickness (Upper Jubilee Dolomite) 1536.0

-

Dolomite, interbedded grey and white dolomite; in
beds 1 foot thick; contains abundant lenses of chert
lf‘oot tl’lick eaoea-c-ovboooaeoeooaoeooaoacooooeooeee

Dolomite, thin bedded .ceocecosessoscecosssscssassocans

O
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Dolomite, dark grey, blue grey wea
crystalline; weathered surface 1
tColomitic mqfklnms‘° in beds 2

Dolomite, light blue; white weathering with some
buff patches; finely- crwsta111pe, ullﬁntWJ laminated
in part; well bedded in 6 inch thick DedsS eceoesoeo..

Dolomite, light grey, white weathering; massive to
poorly laminated; in heds 3 feel thick coeeeecoeosen

Dolomite, dark grey, blue grey weathering, slightly

Oal’lded @ 0 6 0 0 2 0 9 0 06 0 O P O GGG O O &6 0 OO0 0 6L OO D O SO OO 8 O B O OO O O

Dolomite, light grey, white to buff weathering,
medium-crystalline; massive to laminated; poorly
bedded in 1 to 2 foot Thick DEdS eseoscesncossccnocas
Dolomite, light grey, light buff weathering, medium-
crystalline; massive to slightly laminated in part;
vuggy in part; in beds 1 To 3 feet thick ceoeooccocse

Dolomite, blue grey, VUZEY ocececscosscoscsososacoscos

Dolomite, light grey, white grey weathering;
slightly laminated In Part ceesecscsssossescscsascacse

Dolomlte, 11 >ht grey, light blue grey weathering
massive; vuggy with some crystalline dolomite

. o. .
lnillllﬂgs © 2 8 0 €0 0 0 0 a6 b8 OO0 @O O 0 O O OH OB GO O 6 G 6D O OGO S SO O O O

Dolomite, light grey, white weathering, medium-

3 = 3 ; S
crystalline; consists of interbedded massive and
leminated beds; slightly vuggy at top; poorly
bedded in 1 to 2 foot thick beds, Base unit 11 seeseo

Dolomite, similar to previous; conbtains a few minor
beds of intraformational breccia; this is the base
of the white to light grey weathering dolomite cse..

Dolomite, interbedded grey and white dolomlte:
interbeds 3 feet thick; mostly laminated but some
beds are massive; some massive beds contain
Pdolomitic markings' eeceecescooccoaossococascsccsosoe

N . .
NOT @XPOSCC soooosoeooccasococsasssocssssscasoscasosa

Dolomite, light gre

y; contains 'dolomitic markings'
on weathered surface;

in beds 2 to 6 inches thick ..

83.0

116.C
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Dolomite, light blue grey; 'dolomitic markings' on
weathgred surface; lailqated in part at base; in
beds O Inches to 2 et thick coececonvcoscanoonoas

Dolomite, grey, laminated; some laminations due to
thin interbeds darker colored dolomite; vuggy in
part; Iin beds 1 $0 2 feet thick ecoeeeceooccssocossas

Dolomite, white and grey; laminated on weathered
surface; Pedded seoeeccecocoocosoasasoosscoonsscsoso

Dolomite, blue grey, medium-crystalline;
"dolomltic markings! on weathered surface;
slightly wvuggy at baseq some beds slightly
laminated; in beds 1 to 3 feet Thick eeoosocsooess

Dolomite; consists of laminated blue and grey
dOLOMITE s soeooreooscocssssnsoecosotossonsenoenoas

Dolomite; coarsgely laminated in white and grey;
contains coarsely crystalline dolomite on bedding

PLANIEE 60 cev oo oasoosssosssccssoscssccsonssocassaos

Dolomite, dark grey, blue grey weathering, mediumn-
crystalline; containg 'dolomitic markings' and
some blebs of black chert; in beds 3 feet thick ..

Dolomite, dark grey, blue grey weathering, medium-
crystalline, laminated in part: 'dolomitic

markings' present throucghout:; thin bedded in lower
half and thick bedded in upper halfl .eeeoveeenveeres

Dolomite, blue grey, knobbly weathered SuilaCb,
contains 'dolomitic markings'; in 6 inch to 1 foob
thiCkbedg 9 0 0 0 & 8 8B 0 O & ¢ 00 2 & 0 ¢ I GO 6 O GG 0 O O O ® VOO 6O O 66 O O

Dolomite, consists of 1

nterbedded white and grey
laminated dolomite; in be

e
ds 1 to 2 fset thick ....

Dolomite, blue grey weathering, 'dolomitic
markings' present; contains chert in a 'lace-work!
pattern at top; in beds 6 inches to 1 foot thick .

Dolomite, light grey weathering, well laminated;
some beds are an inbraformational breccia, well
bedded 1In 1 foot thick DedsS eecoccococssvosoosooso
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s blue grev weathe rlﬁ;, massive;
olomite veinlets and minor
o

Tly bedded seceerceccicincnson

Dolomite, lig
contalins soms L
amounts of chert

Dolomite, dark zgrey, blue grey weathering, Iinely-
crystalllne; contalns abundant beds of red and black
chert, © to 12 inches thick; pPoorly bedded eoeeoees ..

Dolomite, blue weathering; most beds massive but
some are faintly laminated; minor amounts of chert
are present; poorly DEAAEA coecorsrecorctascusonason

4+ -~
NOT €XPOSBUA s oo aocssoseossssansasonsassosossoasossoosa

Dolomite, white and grey, laminated, in beds 1 foot

1.2 1,.
tl./l_LCx O 0 & © 0B o 4 0 & & & & 0D O O P O G O & 69 B O 6O G 0 O O G 8 OO0 & O G T 4 @O O 6O

Dolomite, dark grey, mottled blue grey weathered
surface, medium- cryswa 1Lﬂ6, poorly laminated in
part but mostly massive; contalns minor amounts of
chert; fetid odour:in beds 6 inches to 2 feet thick.

Dolomite, interbedded grey and white laminated
dolomite; mottled blue grey weathering seeeeeioeooeos

Dolomite, color laminated in blue and grey bands;
grey bands form ridges on weathered surface; medium-
crystalline; beds are 3 to 9 inches thick cescecoesse

Dolomite, blue weathering; knobbly and patchy
weathered surface; thin bedded in 2 inch thick heds.

Dolomite, light and dark grey, grey weathering,
medium-crystalline, well laminated, in 2 to 6 1qch
Thick Deds ccesocsocsossescosososcocoossssscsesoonsas

Dolomite, dark grey; mottled blue grey weathering;
medium~crystalline, thin bedded .ccesscscococoncccos

Dolomite, white and blue grey, finely-crystalline,
V‘]ell 1aminated @ @ 6 6 ¢ 00 0 0 0 46 2 % O G OO OO O O D O G A0 03 O S S 6 0B

Dolomite, dark grey, blue grey weathering; medium-
crystalline; irregular mottlea weathered surface ...

Dolomite, white, laminated in part ..cceeecsceecocss

Dolomite, laminated in grey and white layers; in
OedS_‘ tosz@E blllCn © @ 9 e 905 06006 8 066 055006 *s 006 0O 0 O
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Dolomite, dark blue; mottled blue grey weather

A
u
mediunm-crystalline, in 3 © inch thick beds ..

(@)

o 2.0

Dolomite, light grey, grey weathering, laminated in
1

vart; contains minor quartz veinlets; in beds to ,
2 feet Thick ocesevecscvococoossooscssosossnscssscasnscss 20.0
FOt ©XPOSEA o eoaocrosoncsossscsocoaossesssosossssssoe 181.0

Total thickness (Lower Jublilee) ceeecoose 2316.5

Underlying beds: Upper St. Piran unit.

The NcKay Group

This McKay section was measured along the sastern
side of the head of Marmalade Creek which flows into Ram
Creek. The line of section is between numbered points 8

on the geologic map.

L] 3 o . M3 A1

Overlying beds: Beaverfoot formation L1 CANG S S
g feet

Dolomite, limy, cream and grey; black weathering
with a cherty appearance; massive, poorly exposed . 5.0
Limestone, blue; contains shaly partings and is in
rart nodular; 'dolomitic markings! are present; ,
dolomitized in part; in beds 2 to b inches thick .. 10.0
Dolomite, dark grey, buflf weathering, fine-grained;
slightly limy; general muddy appearancCe ececesecesoses 15.0
TLimestone, blue, finely-crystalline, organic-like
forms on weathered surface bedding planes; contains
black chert blebs; in beds 1 to 3 feet thick eseeeoe 15.0

Limestone, dark grey brown, blue weathering, medium-
crystalline; contains ‘'dolomitic markings' and
abundant plant-like markings are present throughout
on bedding planes; in beds 2 to 6 inmches thick;
black chert lenses and beds 2 inches thick are

- A
COMMOY)L o eco60e¢ 060s0e6eo0v5060o¢6606000060eeeoossaecoossessossoos [Ooo
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ot BXPOSEd cocecsosesososaoscoocsscossnsossosocooss

blue weathering
[y
tdolomitic

Limestone, dark grey brown,
mediwn- c“]sta111ne' contains abundant
markings'; in beds 2 to 6 inches THIcCK eecoveecsons
Limestone, dark grey, blue weathering, medium=-
crystallﬁne, brecciated in part; in oeds 2 to b
inches thick; contains some 2 ann thick beds of
black chert c.ocoocsocscssosossessacsssssoncossscssono
NoT eXp0s€d cevesvosocosocoacoosssansosoasssocacssss
Limestone, blue, buff weathering; contains limy
argillaceous laminae which form ridges on the
weathered surface; brecciated in part; in 6 inch to
2 foot thick beds

© © 6 6 & 5 2 0600 2 6 6 0 00 G 6 GO 068 6 0 & 0649 06006 O

HoT ©XPOSEA esoooaooooosaossocsssocccecocsonsososoasooe
Limestone, light grey and blue, buff weathering,
finely-crystalline; in beds 2 to © inches thick
with some beds 3 feet thick; beds are argillaceous
massive, intraformational breccia and laminated
types; contains some shale interbeds to 9 inches

1.2
tl’llCl{ & @ 0 & 5 O ¢ 2 2 0 3 ¢ Q6 0 B 950G O OO O 6 606G 6 OD S S B O O DOBG S S5 O 6B O O

Interbedded shale and limestone; consists
predominantly of beds of limy shale, buff
weathering, up to 5 feet thick; contains interbeds
of limestone 1 inch to 2 feet thick with average
bheds 3 to inches thick; intraformational breccia,
mud-cracked, laminated and massive limestone are
the lithic types; light grey and blue, buff
weathering, fine to coarsely-crystalline

9 60 06 @8 00 9 0

Limestone, blue, intraformational breccilsa

9 8 e 0 0 ¢ © 00

contalns 1 inch thick

blue limestone

Shale, greenish brown;
interbeds of

e 6 8 &8¢ v o6 5 9 O 6 0 600 0 0° 60 O & O

Limestone, blue; well laminated, massive and
intraformational breccia lithic types, in beds 6
inches to 3 feet thick; conbtains some buflf
weathering limy shale Interbeds cesescosocossccsoonss
Limestone, blue, laminated and intraformational
breccia type, in beds 2 inches thick ssececseocscoscs
Limestone, blue, well laminabed i
buff limy shale veinlets and interbe
features such as sSITUMDING ceccsccoooocscsocsososocas

n
r
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Limes?one, interbedded intraformational breccia
beds © Inches thick and massive limestone beds 2

inches Thick ecvoeocosoccosooscsooscsncsoscssoccsonss
Limestone, blue, intraformational breccia seeeosoe

Limestone, blue, intraformational conglomerate;
contains well rounded fragments up to 2 inches ...

Limestone, blue, shaly, nodular; contains green
shale partings and some 2 inch thick interbeds of
blue limestone ® ¢ 6 & @ 0 0 9 0 H S O O OO W O S OO O O O O 8 OO0 O 0 0 9 O C O O

Limestone, blue, medium~crystalline, laminated,
fisgsile; 1in beds 3 inches thick; contains 2 inch
thick interbeds of olive drab shale ccesccesoceocss

Limestone, green grey, blue weathering, fine-
grained; knobbly weathered surface; laminated,
massive and intraformational breccia lithic types;
in beds 2 0 6 inches thiCK weveevocnocsooonsonnons

Limestone, black, purple weathering, medium to
coarsely~crystalline, well laminated, in 1 to 3
inch thick Deds ceocscosocovocooacoooscocoosooscoos

Limestone, blue; intraformational breccia type;
contains some Iinterbeds of massive fossiliferous
blue limestone; poorly bedded in 6 inch thick beds

Limestone, containg buff veinlets which form
ridges on weathered sSUPrf8CE cosocescessoncsccocanas

Limestone, grey, intraformational breccia; contains
red and black fragments up to 3 inches in diameter

Limestone, blue; shaly, lenticular; contains buff
imy- shale partings aboul the lentils seeecevoccos

Limestone, dark grey, blue grey weathering, fine
to medium-crystalline; intraformational breccla
type; contalins interbeds of laminsted limestone;
in beds © inches Hhick eeevovocococeeoconcocsocsss

Limestone, dark grey, blue weathering; knobbly
weathered surface; finely-crystalline; well
laminated, thin bedded sscessvcococoscsosocoosocccso

Limestone, dark grey, blue grey weathering, fine
to medium~-crystalline; inbtraformational breccla
type, in beds 6 inches ThIicCK eveeeesorsacacncoosss
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Limestone, dark grey, blue grey wout“prlng;

gsome buflf mottling on weathered surface; massive
to laminated in part; in beds 3 inches thick;
contains some buff shaly partings csecosccceocccss

Limesgtone, blue grey, laminated to massive;
organic-like markings present on weathered
surface; contains some buffl shaly partings; in

2 0 © inch thick DedsS ceossoscoscssacocacososssss

Limestone, blue and buflf weathering; contains
gome bulf shaly partings and three 5 foot thick
interbeds of shaly limestone, poorly bedded eoseos

Shaly limestone, thinly bedded eveeseooccocsososcss

Limestone, buff weather1ﬂ~° contains some shaly
partings; in beds 6 inches thick eeeeeenveneeoas oo

Limestone, buflf weathering; knoooly weathered
surface; buff partings; in % to & inch thick beds

Limestone, darl grey, seperated into 3 inch thick
beds by buff partings and a buff network; consists
of massive, laminated and intraformatlional lithic
types, poorly bedded eceescsoscsosccasscocoonoosocoas

Limestone, blue grey, finely-crystalline;
contains white calcite Partings eeceocsocccoscnccs

Shaly limestone, fine-gralined; consists of
limestone lentils in a green shale 'matrix'; in
beds 2 to 3 inches thick; contains some beds of
intraformational limesbtone conglomerate ceeoceooso

Shaly limestone, thig is the base of Unit 1V ....

Shaly limestone, blue, green grey weathering;
shaly lenticular limestonc comprises 70 percent
of thils interval:; contalins 1 to 2 inch thick
interbeds of blue grey, dark grey weathering,
fine=-grained limestone which has distinctive
ringing sound when struck with geologlc hammer ..

Shaly limestone, green; in beds L feet thick;
contains 1 to h inch thick interbeds of nodular,
mud-cracked, and intraformational conglomeratic
1imestONe oceesoccoscossossosossocosososscsnoosossaescs

122.

o
\m

n
[@2)
°
L




123.

r limestone, thinly

’1@
ne base of Unit 111 seeccocos

Green shale and blu
interbadded, this i

[_l
(W]
-3
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mestone, nodular, mud-cracked and symmetrically
pprle-~marked, in 1 to 3 inch thick beds, contains
ome dark grey conglomeratlc Deds s..cococssccosons

O F»
SIE

\J

w

©

O

NoduTaP limestone, grey, dark grey weathering
medium-crystalline; in beqs 3 to 6 inches thC",

contalns thln interbeds of intraformational

conglomerates and laminated 1imeslTone ...ceocsaccos 50.0

Wodular limestone, in beds 1 Tto 3 inches thick;
contains some 6 inch thick beds of laminated
TIMCSTOTIC 6 000 s ooacosossconsososcosoasoosocesensses 50.0

Nodular limestone, in 2 to & inch thick heds,
contalns abundant brown and black chert lenses and

-
b@CLS ® 9 00 8 6 6 &8 0 @6 & 60 5O ©63 9 0 O 2 @ 8 @€ &0 6 O O 6 0 VO OGO b S 6O O O 8 B
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Limestone, interbedded shaly nodular limestone and

laminated black, medium—~crystalline limestone,

thickly bedded; contains occassional beds of
intreformational conglomerate and chert, in upper

PATT o cooesoecooscacooossoascoaossasecaccoocansooss 1L2.5

Limestone, interbedded dark grey ncdular shaly

limestone and black limestone intraformational

conglomerate, thin bedded; some shaly partings

present iIn the nodular limestone; this is the base

OF UNit 1 eeoceeococsaosoocenonossnonnononnneensss Th.5

Shale, dark brown, paper-thin; contains thin
interbeds of limestone conglomerate soeeesocccsssooss 78.0

Shale, green, limy; conbtaing some thin interbeds of
reddish limestone conglomerate, fossiliferous in
part 9990000509000000000990-00000.0@9000'0000900085 L}—SOB’

Shale, green, limy; contains lenses of argillaceous
limestone and beds of intraformational limestone
CONELOMETETE 6 660 e00s0ceosecsoossasosascscasosocsesa 13.5

Dolomite, rusty weathering, argillaceous; poorly
BEPOSEU saooesetasoooesoasscssossossssssasososcooos lo.o

Limestone, reddish brown, rusty weathering; very
argillaceous; fine-grained, fossiliferous, shaly
‘bedd.ing 0066@6..0000'GCQBOB‘OOS.BOOCO@QDGBQ00903000 1905
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ale, green, limy, poorly bedded; contains lenses
argillaceous limestone and beds of massive and
1af0fmat¢ona limestone breccia; the limestone

grey and blue, and medlum~crystalline; fragments

e up to L inches in length; shale is in beds up

feet thick and llmostODe is in beds up to 1.5

et thick; shale forms greater pert of interval .. 187.0

(OS]

Hy ot O e O
l6) O*Sm’jkhﬁ

Shale,
conta
brecc

green, limy, in beds up to 10 Test thick;

ins some beds of intraformational limestone

1a 1 FToob thick oeeeeeeioecoosceaonsoonsoossesses 38.5

Shale9 green, limy, fissile; contains interbeds of
gillaceous and laminated limestone:; some beds of

1ntﬁaformatwonel limestone conglomerate are also

DIESEIIT 6 0 0 0 e oo 000 oo osososeososossocoacnsoeeoesssoso 56.0

Shale, green, limy; containsg abundant lentils of
blue green weathering, green limestone; this

resembles a boudinsage; many thin beds of

argillaceous limestone lentils Jjoin; in beds up to

5 feet thick; contains abundant interbeds of red,
intraformational limestone conglomerate and

brececia and blucu, fossiliferous limestone: in

beds © to 12 inches Thick eeeeeroeorcososcocesoosoo oL1.5
Shale, dark Jvey and limonitic, buff weathering,

fissile; contains thin interbeds of buff

fossiliferous dolomite fosgsiliferous in part, and
argillaceous and 1imy In PaPT ceecosornoerescossoos 63,5

Total thiclness (lcKay group) eee... 2853.0

Underlying beds: Jubililee Dolomite
This lMcKay section was measured along the ridges

which form the northern wall of Ioscow Creek. This section

is located approximately at numbered point 3 on the

. | T3 -l
Cverlying beds: Glenogle shale ihlgﬁg%SS

3

Limestone, black, blue weathering, very fine-

grained; buff weathering, s vy partings

taroughoau form a nodular limestone, nodular thin

DEAUINE s e eoososs cosooonososoancasososonoesssacocs 280,00

her
hal
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imestone, grey, brown w
gralined, finely laminate

D1 CHE 6606 e6e¢e o062 58 600066 6cccoecssocsoeeocsecscs 60ss a0

to 3 inches

- Iy

tone, vellov—orowng Wthe weatherin Tuggy
hered surf eoo; massive and dense; n beds

1
£
_ [N b
O O incaess Jhl -L,)- © 3 6 65 6 0000 508 00 60 65 6O 006 660 E O O

Limestone, black, blue weathering, very fine-

grained; smaTl snaly pa tings impart nodu1a%
structure to limestone; in part dolomitized to

iolostone; contalno
thin nodular bhedding .

Q.

buflff, medium- CT”SballlPe
some blebs of blacp chert

B

Iimestone, black, blue weathering, very

grained; contains some irregular buff s

weather ed surface; nodular structure; in beds
Inches Thick cocsossssaoocccssssocsoocoosacscsso

Limestone, blue and black; blue Weathering, fine-
grained; consists of laminated, massive, mud-
cracked, and limestone intr ulor-utlonal breccias
in beds 1 inch to 2 feet thick; cherty in places
containg some 1 foot thick infterbeds of green,

1.Lm5/ Q].].alu ® @ 9 07 6 9 ¢ 86 00 ¢ 6 G O 0 B OO O 6 8 8 ¢ O B OO OO S O SO v O B

Vwe \se

Total thickness exposed coesoo

Glenogle Formation

The following sectlon was measured along the

western face of White Knight Mountain near numbered
. Z. )
proint © on the geologlic map.

Siltstone, very rusty, compsstion uncertaln .....
Shale, D1lack soceecoosooteceoosscsocooocsssssscoccs

Siltstolle, lallf’lute(l © @ 86 o 0 06 8 6 c 06 5B G O 2O OLOCOOE O D O
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Shale, black, laminated, brown "siltstonel
appearance on weathered surlace, contalns some
METrCASITE o oeoosocvosossensosscesoscasocasocsoososa

Shale, limy, black, massive on fresh surface and
shaly on weathered surface s..ccocescscsvcccsoocse

Shale, limy, black, with interbeds of hard, dense
limy shale with a conchoidal fracture, contains
a thin bed of argillaceous fine-grained quartzite

) ) HeX
neax 'JOO 9 % ¢ © C ® 0o 2 @ 9 2 0 O 06 5 €D O G 6 S O G B OGO 6 I H G H O S OO 0O 0 OO @

Limestone, grey, conglomeratic, with argillaceous

it

1aMINAE s s s coscooooccossoaososssooascssscosssnsassa
Bhale, 1imy, DLlack coevevceorocsocososcesoscsacsoasos
Shale, limy, black, .on fresh surface massive with
appearance of limestone but on weathered surface

i

nas shaly habit, laminated, fossiliferous sees.

Shale, 1imy, black laminated in part, contains
5 v 3 3

1?'1&:(’08.81[3@ © 0 © 06 © 0 00 e 0 9 0 000 E B IO O HDHEE GO G S OSSO SO0 O ¢ O 6 O

Shale, limy, black, tan grey weathered, with some
siliceous laminae and lenses, fissile, fossiliferous

Shale, black, brownish weathering, with
approximately 10 percent limestone lenses,
laminated, hard f0ssiliferoUS ceoccovccosocoscascss

Shale, black, brown weathering, with siliceous
laminae, contalins some lenses of blue limestone ..
3

Shale, very limy, black, laminated eeeeccccoococooe

Limestone, black, very argillaceous, fissile,
laminated, dense, could be very limy shale .o.o..o

NOot eXP08€d secoecossocosoossocscacosasososascsasse

Limestone, black, with numerous light weathering
laminae which do not show on weathered surface ...

Total thickness (Glenogle formation)

Underlying beds: cKay group
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The following section of the Glenogle shale was

1d

measured along the ridges on the north si

R )

e of loscow

Creek near numbered point on the geologic mapn.
o L) fus) Y

Overlying beds: Wonah quartzite : Thickness
Feet

Siltstone, yellow with silt and dark
argillaceous laminae hairline to 1/20 inch
thiC.’L{’ pla'ty © € & ¢ 9 0 O & 0 ¢ o & ¢ 6 O & O & @ O & O & B O O © 0 0 ¢ O © O G 6 O SQO

Siltstone, yellow grey weathering, dark gres
fresh surface, slightly dolomitic eescesccocoscoss 1.0

Shale, silty, laminabed .c.ececeoccescosocoonooes 7.5

Shale, yellow weathering, silty throughout,
hairline laminations with abundant graptolites .. 22.5

Interbedded shale, silty shale and siltstone,
DIOWIL + o o 0o 0 0 s aeooosasseasansesconnssascasoonssass 0.0

Shale, black, medium laminated, with minor black
limestone interbeds which are laminated and
weather yellow, cross bedded in part, in beds

3 inches to 1 oot Thick ececcccococesonocecscasoss 72.0
Limestone, grey, very arglllaceous, thin platy .
beddll’lg 5 6 ¢ ¢ 0 6 8 0 0 6 ©C 0 6 8 6 6 06 0 8 0 8 &6 6 0 0 6 6 08 OO0 C 6 48 €O 068 O lL:"D
Shale, black with some grey limestone interbeds,

i to 10 inches thick; some sUlPNIGE «eeeeveoocons 90.0
Shale, black, very 1iMy oseeeeecosoossoosscanocaos 3.5

Shale, black ellow grey weathering, limy in
3 3 o o s 5

UDDET PATT oo coccscesosonoooaoscacocassosnsososooss 28.0
Argillite, black, limy,with some limestone beds .. 2li.5
Shale, black, very limy, with some.é inch thick

limestone beds and 1eNSES esscooccscscoocnacooces 63.0
Shale, black, with few 1imy 1e€NSES eeeooaoesecsos 2.0

Shale, black, lim with some beds of vers
3 2 3>
argillaceous 1imesbTone seseevicocscecssccssosonnsa 90.0



Shale, black, limy, 70 percent, limestone, 30

PETCEBNT w000 coeooooacsssoscssososcasseocoesacssososss
Iimestone and shaly limestone 80 percent, shale,
black, 20 PeTCeNt ceeoseasososasccsoscosccssnsssos

Shale, black, with a 1 foot limestone bed c.ocooo
Limestone, black, shaly coueeececocoonocsornssscsacs
Shale, black, 1imy eseeeesocceosncoccsssoscnnoasas
Shale, DPlack csscesesoscoocosscesoossocoscscsossssas
Limestone, black, weathers ve1loW eesvevercecoess

Polomite, dark, weathers yellow grey, cherty in
UPPEI PATFT ¢ o0 o 0o 00sesscscaosssoosssssscsossoss

Shale, silty, with abundant laminations hairline
thickness, some concretions are pPresent ce..soseco

Shale, Dlack, 1imy eeeseoocosaceacoacossoocecssoseoe

Shale, black, limy, with two limgstone interbeds
and one bed uolomlue, interbeds £ to 1 foot

thick © 5 56 0 60080 a 0 s e e stoacnotoseaeoceoaetseooeoo

Shale, black, with silty laminations, contains
numerous thin interbeds of grey silty limestones,
rock has banded 2DPEATENCE ceossscooscesosocoesooe

Banded shale, with limestone as above but
incr GQSan in number of limestone interbeds oveoo

hinly interbedded limestone and shale in equal

mounts, lime is cream to dark; shale is black

d fissile, with some fine white laminations,
rked striped pattern to rock ceviveeocscoooooas

QD(DI-*H

Total thickness (Glenogle shale) .....
] N

Underlying beds: McKav zroup
() < b

Wonah Quartzite

26.5

37.5
2.0

7.0
32.0
6l.. 0

1.0
10.0

10.0

10.0

0.0

5h.0

107.5

1101.5

The following section was measured along the western
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“ace of White Knight lountaln near numbered point & on the

@
e

=

zgeologic map.
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Overlying beds: Beaverfoot-Brisco formation T“1%§§%SS

Dolomite, creamy grey weathered surface, grey

fresh surface, crystalline, sandy throughout

(Eransition Z0NE) eeeeeeoeorocaconocnseneencoosos 11.0

Sandstone, creamy weathered surface, creamy grey

fresh surface, pitted weathered surface, cross-

bedded o&oeeeeonaouoaouooco-eoaceooelooaob-tooeeeo 1890

Sandstone, creamy grey, hard, siliceous cement,

numerous plts on weathered sUPrTECE eoeeovooonosso 7.0

Sandstone, creamy weathered surface, creamy grey

fresh surface, large scale cross bedding with

westerly source, brown laminae and lenses

weather in, slightly 1imy cement seeeeoceeeeceoss 1.0
Total thickness (Wonzh quartzite) ..... 50.0

Underlying beds: Glenogle shale

The following section of Wonah quartzite was measured
along the ridges on the north side of Moscow Creek near
numbered point 3 on the geologic map.

Overlying beds: Beaverfoot-Brisco formation Thickness
Feet

Sandstone, yellow brown, slightly dolomitic,

contains vitreous quartz grains, black chert

grains and fragments of shale, has laminae which

weather To form ridges, contains crinoid

fragments 8t TODP coececocceocoseoosooosososcssess 7.5

Sandstone, varies to quartzite in places, white
to yellow, poorly laminated, with small shale
Tragments cececeeeceossocotscsococososoasscoacossaeo 16.0

Quartzite, white, siliceous, lower part in 1 to
2 foot beds bub upper part 1s MaSSIiVE seseovsosae 71.5
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Quartzite, light grey, siliceous, thin bedded ... 6.0
Guartzite, light to dark grey, fine grained,
locally dolomitic, poorly bedded ceeecacecccccccocs 191.0

Total thickness (Wonah quartzite) seecscees 232.0

Underlying beds: Glenogle shale

Beaverfoot-Brisco Formations

The followlng section was measured along the west
face of White Knight lNountain, numbered point 5 on the

geologic map, as a contlinuation of the Glenogle and

Q

Wonah sections. This section is typlcal of the dolomiti

phase of the Beaverfoot-Brisco formations,

. P . - N T2 T
Overlying beds: Beaverfoot-Brisco formation ln%gg%ess
Dolomite, Dark brown grey, weabthers mottled
white-grey, medium~crystalline, fossiliferous,

POOYLY DEAdEd coeecosecsosonsssoressoscososcossns 38.0
Dolomite, weathers mediuwm grey, massive, poorly )
-bec-id.ed ® 0 ¢ ¢ e » &6 &6 0 0 & 6 & & 0 0 O G @ ¢ O O &6 © 6 3 6 £ O & © & 9 & O @ O ¢ 0 @ O O 2065
Dolomite, dark grey, medium~crystalline, with

small blebs black chert and some silicified )
corals, poorly bedded in 6 foot thick beds eeeess 30.0
Dolomite, medium grey, medium-crystalline, with

lenses of limestone and argillaceous partings, in

beds o5 to 1 £00bT ThiICK ceeceeocreoococsnacocnons 25.0
Dolomite, dark grey, medium-crystalline,

varlegated weathered surface, 'sandy' appearance,

with fossils and blebs finely-crystalline dolomite

along bedding planes, poorly bedded in .5 to 3

oot thick DedS seecscoovosasococaoocoosscnscsocsscs 110.0

Dolomite, dark grey, weathers grey, Tfinely-
crystalline, with some silicified fossils, poorly
bedd—ed 0 6 6 © 2 © & ¢ 0 0 0 O 0 O 6 O 3 6 O 6 O D OO O 0 S 0P O O L OO OO O &0 G O O 2760



Siltstone, quertzitic, white, weathers orange or grey,
well leminated 1in part, poorly bedded in 3 100u thick

beds ¢ 6 & 3 &6 € 9 6 & T & © & & O € & & & 0 O G 2 &€ @ & 9 0 &6 & 8 9 6 @ 6 0 O & O 6 O 0 Y G G 606 F G 2180

Dolomite, hlue to sandy bufifl, medium~crystalline ..... 10.5

Dolomite, light grey, weathers light buflfl, nodular

with shaly parting around nodules coosssscscoccscoconscs 2,0

Limestone, blue, very fine~grained, nodular with

reticulating shaly Dartings eecooescoscssoccsnccsssase 7.5

Dolomite, dark grey, weathers grey to buff, finely-

crystalline, with a few cw1n01d oolumnalq present

and blebs of black chert; in beds 2 to 3 et thick .. 28.0
Total thickness measured eceeececessss 3I31.5

Uncderlying beds: Wonah quartzite
The following Beaverfoot-Brlsco formatlions sschion
was measured along the west face of White Knight lMountain,
1200 feet north of the Wonah-Glenogle section, and
represents tThe limestone phase of the Beaverfoot-Brisco

formations.
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Overlying beds: Beaverfoot-Brisco formation 1eé£'
BA

Dolomite, dark grey, mealum—CPysta llne, with olebs

black chert and silicified TOSSllS, muddy-

argillaceous laminae, grades into linGSuone laterally;

in beds 2 to L feet Thick covecannocacascoccacococasso 2.0

Limestone, blue, with interbedded dolomite weathering

b

buff, grades to dolomite laterally, very irregular
lithology: in 1 to 6 inch thick DedS seecoescessocssss 19,0

Limesstone, black, weathers blue, mediummcrystall’ne,
nodular with network of buflf Ma”PlD weathers as
nodular rubble; in beds 2 to & inc nes tawc“' contains
abundant fossils in part and & few blebs black chert,
in part this varies tc shaly nodular limestone ceeeves 187,0

v




Limestone, black, weathers dark grey, Tine 7;
crystalline, qass;vn in lower part and nodular shaly
in upper part, very fossiliferous tﬂ“DU”IOLt with
black chert 1enulTs up to 10 inches long, lamlnated

in part; massive limestone is thick bedded and
nodular limestone 1s thinly bedded:; upper 12 feet is

Vel"y Sllt& 8 600006 86006 0 0G 6006 E 06 O O 200006 606 64 0 S ¢ 0 8 6 0 O

Totel thickness measured

® 8 5 06 6 0 ¢ 8

Underlying beds: Wonah quartzite

39.C
2li7.0
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Geologic boundary ——— = ==
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