KAKWA RECREATION AREA: NORTHEASTERN BRITISH COLUMBIA
GEOLOGY AND RESOURCE POTENTIAL
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INTRODUCTION

The Kakwa Recreation Area encompasses approximately
128 000 hectares ( 280 km?) of wilderness land imme-
diately west of the Alberta border and approximately
70 kilometres north of the town of McBride, British Colum-
bia, at latitude 54°00" north, longitude 120°20" west (Fig-
ure 1-6-1). It is the northernmost part of a contiguous,
northwest-trending belt of parks and wilderness areas that
includes Yoho National Park and Mount Robson Provincial
Park in British Columbia. and Banif and Jasper National

Parks and Willmore Wilderness Area in Albert: . The area 1s
quite remote and access is generally on horseb ick, on foot,
or by helicopter or float plane. A1 old logging road, along
the McGregor River valley, leads to the southe n and west-
ern edge of the recreation area ard an extensiv n leads into
the area; however, wash-outs along this 10ad | ave made it
impassable to vehicles. Trails suit.ble for dirt t ikes and z11-
terrain vehicles lead inio the northeaster par of the wea
from Sherman Meadows, in Alberta.

Relief in Kakwa is considerabl:, with elevat ons ranging
from less than 915 metres (3000 feet) ir the larvis Creek
valley, along the western edge of the ar:a, tc over
3050 metres (10 000 feet) at Mount Ida (3190 n Y and Mount
Sir Alexander (3275 m). Much of the terrain s very steep
and cliffs are common. There are .arge icefield near Mot
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Ida, Mount Sir Alexander and Mount Dimsdale and along
the northwestern boundary of the recreation area.

There has been very little exploration work in Kakwa, in
part due to its remoteness, There are coal leases in the
northeastern part of the region and some oil and gas permits
were also held there in the early 1980s. Quartzite, near the
centre of the region, has been examined for its potential as a
building stone. A lead-zinc-barite showing is located a few
kitlometres north of the recreation area and a gypsum pros-
pect a short distance to the southeast. Although there has
been limited activity, the geology indicates that a number of
potentially economic commodities could exist within the
boundaries of the recreation area, including coal, phosphate,
gypsum, lead, zinc, barite and dimension stone. Kakwa
Recreation Area is currently under consideration for
upgrade to Class ““A’ park status and, prior to its
reclassification, the mineral potential of the area must be
evaluated, which is the focus of this project,

GEOLOGICAL SETTING

Kakwa lies within the Foreland tectonostratigraphic divi-
sion of the Canadian Cordillera and is underlain by a
sequence of carbonate and clastic sedimentary rocks rang-
ing from Late Precarnbrian to Early Cretaceous in age.
Folds and southwest-dipping, northeasterly directed thrust
faults are the dominant structures in the region. Major thrust
sheets contain strata which generally young to the northeast.
Previous work in the area includes regional mapping by
Campbell, Mountioy and Young (1973), McMechan (1986),
McMechan and Thompson (1985) and Taylor and Stott
(1979).

STRATIGRAPHY
UPPER PROTEROZOIC (HADRYNIAN)

Rocks of the Hadrynian Miette Group are exposed in the
hangingwall of the Mount St. George fault in the Moonias
Mountain area; the Snake Indian and Wishaw faults near
Intersection Mountain; and the Mount Sir Alexander and
Wishaw faults south of Wishaw Mountain (Figure 1-6-2).
Only the upper parts of this unit are exposed within the
study area and detailed observations were possible only in
the Moonias Mountain and Intersection Mountain areas.

At Moonias Mountain two lithelogic units were
observed, The lowest comprises a relatively resistant,
thickly bedded, medium brown weathering quartzite-
granule to pebble conglomerate, quartz wacke and medium
grey quartz arenite, interbedded with brown and grey-
weathering argillite and minor light grey quariz arenite.
Minimum thickness for this unit is 300 metres, The con-
glomerate is composed of well-rounded quartzite pebbles
supported by a matrix of medium-grained, poorly sorted
quartz wacke. This lower unit is overlain by in excess of
200 metres of thinly bedded, dark brown-grey argillite with
thin silty interbeds. Silty beds are locally crossiaminated
and show graded bedding. One thick unit within the argillite
has abundant tan-weathering dolostone breccia blocks of
probable olistostromal origin. These blocks are up to 6
metres in diameter and stand out in relief against the more
recessive argillite.
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In the Intersection Mountain area, rocks of the Miette
Group include a well-bedded, cliff-forming unit consisting
of medium orange-brown-weathering, dark grey, calcareous
quartzite-granule conglomerate and gquartz wacke with
interbedded medium to dark grey phyllite. This unit is
underlain by a thick, poorly exposed, dark grey phyllite.

LowER PALEOZOIC

Lower Paleozoic strata underlie a significant proportion
of Kakwa Recreation Area (Figure 1-6-2) and comprise a
conformable sequence that disconformably overlies Pro-
terozoic rocks. The Lower Cambrian Gog Group, which
forms the base of this succession, consists of the
McNaughton, Mural and Mahto formations (Table 1-6-1).
The McNaughron Formation is a resistant, rusty to dark-
weathering unit that forms a thick and fairly monotonous
sequence dominated by medium to thick-bedded light grey
quartzites. These quartzites are often laminated or
crosslaminated; thin black shale layers and granule to
pebble-conglomerate beds are present locally. In some areas
crosslaminations are stained pinkish, giving the rock an
attractive banded appearance. In the area south and west of
Wishaw Mountain, black siltstones and argillites are inter-
bedded with the quartzites and locally form units tens of
metres thick that contain thin quartzite interbeds. The
McNaughton Formation is largely devoid of fossils;
however, trace fossils such as worm tubes {(Scolithus) and
meandering patterns on bedding planes, suggestive of worm
trails, occur in the upper parts of the unit. In the Kakwa
area, the McNaughton Formation is estimated to be approx-
imately 1500 metres thick (McMechan, 1990; Slind and
Perkins, 1966).

The Mural Formation is a reddish brown. recessive unit
predominantly consisting of silty and sandy dolostones,
dolomitic quartzites, shales and minor limestone. its contact
with the underlying McNaughton Formation is gradational
and consists of a zone of interbedded light grey quartzites,
dolomitic guartzites and dolostones. The Mural Formation
begins where dolomitic rocks dominate over quartziles.
Orange to tan dolostones, dolomitic quartzites and grey
quartzites characterize the lower part of the formation,
while grey and greenish grey shales, grey crystalline lime-
stones, dolostones and lesser amounts of quartzite are more
common in the upper part. Dolomitic quartzite beds often
grade up-section into sandy dolostones. Scolithus worm
tubes are common in the sandy layers (Plate 1-6-1), This
formation is 225 to 300 metres thick in the Kakwa region.

The Mahto Formation is a grey to maroon, resistant unit,
overlying the recessive Mural Formation. In the Kakwa area
it is approximately 300 to 350 metres thick. It consists of
light grey to creamy beige, pink and maroon, medium to
thick-bedded quartzites with minor amounts of interbedded
brown and dark grey sandy shales, dolomitic quartzites and
siltstones. As with the other units of the Gog Group, fossils
are restricted to Scolithus worm tubes. Quartzites are gener-
ally fine to coarse grained and, locally, granule-
conglomerate layers are present. Colours of the quartzites
vary from solid greys, pinks and maroons {o very atiractive,
intricately swirled and banded patterns in shades of maroon,
pink and creamy white (Plate 1-6-2).
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TABLE 1-6-1
TABLE OF FORMATIONS

LOWER CRETACEOUS

Gates Fm: (=110 m) sandstone, carbonaceous shale, coal
(Middle and Torrens River members, in descending order)
Moosebar Fin: {35-50 m) shaie, minor sandstone
BULLHEAD GROUP
Gething Fm: (25-80 m) sandstone, siltstone, coal
Cadomin Fm: {(*+*25m) conglomerate
_ uriconforntity
MINNES GROUP
Gorman Creek Fm: (650-1000 m) sandstone, siltstone, minor coal
UPPER JURASSIC AND LOWER CRETACEQUS
Monteith Fm: (200-400 m) sandstone, siltstone, shale
JURASSIC
Fernie Fm: (250-900 m) shale, silty sandstone, siltstone
unconformity
TRIASSIC
SPRAY RIVER GROUP
Whitehorse Fm: (130-400 m) dolostone, limestone, evaporites
{Winnifred, Brewster and Starlight evaporite members, in descending order)
Sulphur Mountain Fm: {405-475 m) siftstone, sifty [imesfone
{Llama, Whistler and Vega-Phroso members, in descending order)
unconformity
PERMIAN
Mowich Fm: (210 m} sandstone, conglomerate at base
Belcourt Fm: (=10 m) limestone, conglomerate at base
unconformity
UPPER CARBONIFERQUS
Hanington Fm: (G-5 m} limestone w/basat pebble conglomerate
unconformity

LOWER CARBONIFEROUS

RUNDLE GROUP: (=400 m} limestone, dolostone
{Mt. Head. Turner Valley, Shunda & Pekisko formations, in descending order)

UPPER DEVONIAN AND LOWER CARBONIFEROUS

Exshaw & Banff fms: (180-260 m) shale, minor limestone

unconformity
UPPER DEVONIAN

Palliser Fm: (530 m) limestone (fossil-poor)
unconformity

Simla Fm: {60-71) m) hmestone, biosiromal

Mount Hawk Fri: (90-140 m} fimestone, fossiliferous

Perdrix Fm: (85-470 m) laminated shale

Flume Fm; (75-145 m) limestone, siromatoporoid biostrome
unconformity

MIDDLE DEVQONIAN
Dunedin Fm*: {60 m) limestone, siltstone, conglomerate

unconformity

MIDDLE ORDOVICIAN

Unnamed unit*; (=75 m) dolostone, guartzite and limesione
Skoki Fm: (110-380 m) dolostone, minor limestone
LOWER ORDOVICIAN
Monkman guartzite: {30-75 m) quartzite, delomitic quartzite
Survey Peak Fm: {450-600 m) siity dolostone, limestone, shale
LPPER CAMBRIAN
Lynx Fm: (600-800 m) limestone, dolostone, calc-argillite
MIDDLE CAMBRIAN
Arctomys Fm: (50-100 m) red shale, silty shale, dolostone
Pika Fm: {80-100 m) limestone, dolostone
Eldon Fm: (350-375 m) limestone, dolostone
Snake Indian Fon: (=400 m} limestone, red shale, siltstone
LOWER CAMBRIAN
GOG GROUP
Mahto Fm: (300-350 m) maroon, pink, grey quartzite, dolostone
Mural Fm: (225-300 m) dolostone, quartzite, limestone, shale
McNaughton Fm: (1500 m) quartzite, granule conglomerate
uncenformity

UPPER PROTEROZOIC

MIETTE GROUP
Upper Miette: {2300 m} argillite, sandstone, conglomerate

* Mt Buchanan area only

Geological Fieldwork 1991, Paper [992-1 a9



Plate 1-6-1. Subvertical Scolithus worm tubes in Lower
Cambrian quartzites within the Mural Formation. Section
vicwed is perpendicular to bedding.

The Middle Cambrian Snake Indian Formation is a reces-
sive to ribbed-weathering unit with colourful banding in
shades of tan, red, green and grey, and overlies the Mahto
Formation quartzites (Plate 1-6-3). The lower part of the
formation is more recessive and tan weathering; it consists
of thin-bedded red, green and grey shales, with tan-coloured
dolostone, silty limestone layers and minor sandstone inter-
beds. The upper part of the formation is ribbed weathering,
with thick resistant grey limestone units separated by reces-
sive bands of brightly coloured shales and thinly interbed-
ded dolostones. The limestones are variably thin to thick
bedded, wavy bedded to nodular and commonly show evi-
dence of bioturbation, with dolomitized burrows. The top of
the formation is marked by the last thick, recessive, brightly
coloured shale and dolostone (Mountjoy and Aitken, 1978).
In the Kakwa area, this formation is approximately
400 metres thick.

Massive, cliff-forming, dark grey limestones of the Eldon
Formation overlie the Snake Indian shales and carbonates
(Plate 1-6-3). These limestones vary from thin bedded and
nodular to thick bedded and often are bioturbated, with
dolomitized worm burrows and beds a common feature
(Plate 1-6-4). The dominant lithology is lime mudstone,
however, oolitic grainstones also occur locally. The Eldon
Formation is approximately 350 to 375 metres thick in the
Kakwa area and is overlain by approximately 80 to
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Plate 1-6-2. Intricatcly swirled colour-banding patterns
in Lower Cambrian Mahte Formation quartzites, Banding
parailels solution fronts. Symbol indicates bedding
orientation.

100 metres of ribbed-weathering strata of the Pika Forma-
tion.

In much of the area, the base of the Pika Formation is
placed at the base of a yellow-orange dolostone unit
between the massive Eldon limestones and the overlying,
wavy, thin to medium-bedded lime mudstones, These lime-
stones are commonly bioturbated, locally contain dol-
omitized wom burrows and are sometimes interbedded
with thin grey shales. In the Mount Sir Alexander area, the
Pika Formation censists of two distinctive units. The lower
unit comprises an orange to buff-weathering. recessive
sequence of medium grey lime mudstone, that commonly
contains dolomitized laminae and worm burrows, The top
of the lower sequence is marked by approximately 5 metres
of interbedded grey-brown to orange-brown argillite and
grades into an upper, massive, more resistant unit compris-
ing medium to light grey, laminated {ime mudstones that are
locally oolitic and display lode casts, graded beds and
crosslaminations.

The top of the Middie Cambrian sequence is marked by
the Arctomys Formation, a distinctive, red-weathering
recessive unit, 30 to 100 metres thick. It comprises blood-
red and minor amounts of dark green dolomitic shale and
silty shale and thin bedded, tan-weathering dolostone. Mud
cracks, salt crystal casts and ripple marks are commonn.

British Columbia Geological Survey Branch



Plate 1-6-3. The exposed Cambrian section on the east flank of Mount St. Patrick, as viewed from the southeast. Th- lowest unt
exposed is the massive, cliff-forming Lower Cambrian Mahto Fermation (cMh) which is overlain by the recessive Midd e Cambrian
lower Snake Indiar Formation {cSii). The colour-banded and slightly ribbed-weathering upper Snake Irddian formation Slu) forms
the next chiff step and is overlain by a cliff-forming ledge of the Middle Cambrian Eldon Formation ¢lZ). Recessive strata of the
Middle Cambrian PPika and Arctomys tormations (cPA) form the next step and the uppermost ledge, seen only it the o upper left
corner of the photograph, is cliff-forming Upper Cambrian Lynx Formation (cLx).

The Upper Cambrian Lynx Formation is a resistant, cliff-
forming unit that crops out at the peaks of most of the
highest mountains in the area and is characterized by well-
defined buff and grey colour-banding and bedding (Plate
1-6-5). Tt conformably overlies recessive shales of the Arc-
tomys Formation ard is estimated to be 600 to 800 metres
thick (McMechan, 1986). The lower part of this formation
consists of medium-bedded, buff, grey and locally orange-
weathering, very {ine grained dolostones with interbeds of
fine to coarse-grained quartz arenites and sandy dolostones,
light grey siltstones and minor, medium-bedded, grey lime-
stones. The sandstones are often crossbedded and may con-
tain dolostone chi»>s (Plate 1-6-6). The dolostones are
locaily stromatolitic and characterized by sedimentary
structures such as layers of flat-pebble conglomerate, bur-
rows, lode casts, shkamp folds and disrupted bedding. Beds
containing nodules of white chert are also present locally.
The upper part of the Lynx Formation is dominated by
limestone. Its base is marked by 50 to 100 metres of rela-
tively recessive, greenish grey to grey-weathering cal-
careous argillite with limestone nodules. This is overlain by
tan to grey-wealhering, wavy bedded to nodular,
argillaceous or siltv limestonies with thin to thick beds of
more resistant grey limestone.

Geological Fieldwork 1991, Paper 1992-]

The Lower Ordovician Survey Peak Formal on is a resist-
ant unit that conformably overlies Upper Cam yrian strata. Ir
is 450 to 600 metres thick anc has approx mately 30 to
70 metres of recessive, light greenish gry to silvery
weathering, strongly cleaved, calcareous sha e and shaley
limestone with interbeds of limey flat-pebble conglomerate
at its base. Burrows and feeding traces on b:dding planes
are locally very common. The remainder of he unit com-
prises resistant, buff to orange-w zathering, sil y dolostones,
dolomitic siltstones and blue-grey-weatherir g limestones.
Grey argillite partings are common in thi: part of the
sequence and flat-pebble conglomerates are  -esent locally.
The siitstones and dolostones are wavy bedd :d and have a
very rough weathered surface, vvith more res stant, whispy
laminae. They are interbedded with silty, tin-bedded to
massive limestones that are generally nodula to wavy bad-
ded and can be partially dolomitized. Hoth 11e dolostones
and limestones locally show evidence of biot irbation, won-
taining burrows and feeding trzils that are : ometimes sil-
icified. Some layers are rich in fossil debris; t-achiopod and
trilobite fragments are common.

The Survey Peak Formation is overlain sy the Lower
Ordovician Monkman Quartzile Formation. ' "he Monkman
is a resistant, light grey weathering marker mit that aver-
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Plate 1-6-4. Dolomitized layers and worm burrows (light grey) are commonly found within thin-bedded Eldon Formation lime
mudstone units (darker grey).

ages between 30 and 100 metres thick and comprises fine to
medium-grained, thin-bedded to massive, light grey to buff-
weathering quartzites and dolomitic quartzites. Crossbed-
ding, ripple crosslaminations and burrows are common
features.

Middle Ordovician strata, assigned to the Skoki Forma-
tion, overlie the Monkman quartzites. The Skoki is a resist-
ant, tan-weathering formation characterized by monoto-
nous, medium to thick-bedded, finely crystalline
dolostones. For the most part, the dolostones are rather
featureless, however, locally they can contain oncolites,
stromatolites, intraclasts, mud cracks and rare chert nodules.
Minor amounts of wavy bedded to nodular limestone are
present in this formation and gastropoads are found locally.
Thick-bedded, crosslaminated, sandy dolomite horizons can
also occur.

The youngest Lower Paleozoic rocks observed in the
Kakwa area are an unnamed unit composed of medium-
bedded to massive dolomitic quartz arenite and dolostone.
This urit was mapped in the Mount Buchanan area where it
conformably overlies the Skoki Formation {Figure 1-6-2).
Medium-bedded to massive, medium to light grey, fine-
grained dolomitic gquartz arenite predominates and has a
distinctive medium yellow-tan to buff-orange weathered
surface. This sandstone is locally interbedded with medium-
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bedded. medium to light grey and orange-weathering, finely
crystalline dolostone. True thickness could not be deter-
mined but is not less than 75 metres.

MIDDLE PALEOZOIC

The middle Paleozoic sequence in the Kakwa area 1s
dominated by carbonate rocks exposed in a thrust sheet
which is bounded on the east by the Broadview fault and on
the west by the Mount St. George and Wishaw faults (Fig-
ure 1-6-2).

The lowest unit in the middle Paleozoic package is the the
Middle Devonian Dunedin Formation which disconforma-
bly overlies Ordovician strata. It is exposed at only one
location within the study area. approximately 3 kilometres
south of Mount Buchanan (Figure 1-6-2} where it is esti-
mated to be approximately 60 metres thick (McMechan and
Thompson, 1985). It is characterized by two distinct
lithologies, an upper, resistant limestone-dominated pack-
age and a lower. less resistant sequence dominated by clas-
tic rocks. The upper package consists of thick-bedded,
medium grey and yellow-buff-weathering, medium grey
lime mudstones and wackestones with minor interbeds of
medium orantge-brown weathering, light grey, fine-grained
quartz arenite and siltstone. The lower clastic sequence

British Columbia Geological Survey Branch



Plate 1-6-%. The Cambrian and Ordovician section exposed at Mount 1da, as viewed trom Jarvis Lakas. The main « liff-forming
unit, that comprises the bulk of the mountain, is the Upper Cambrian Lynx Formation (cLx}; it is overlain 5y more reces ive strata of
the Ordovician Survey Peak Formation (0SP), which cap the mountain. Recessive strata of the Middle Cambrian Arcton ys and Pika
formations (cPA} that underiie Lynx strata, are poorly exposed, outcropping on the small spur between the two icefields The Middle
Cambrian Eldon Formation (cE) forms the lowest cliffs, immediately above the scree slope.

consists of medium orange-brown weathering, fine to
coarse-grained, light grey quartz arenite and siltstone.
Elsewhere, the Dunzdin Formation inchudes a basal quartz-
pebble conglomerate (McMechan and Thompson; 1985),
however, this was rot observed in the study area.

Upper Devonian Fairholme Group strata unconformably
overlie the Dunedin Formation. The Fairholme Group com-
prises the Flume, Perdrix, Mount Hawk and Simla forma-
tions of Frasnian ag2 (Table 1-6-1). The Flume Formation is
generally 75 to RS metres thick, however, in the Mount
Buchanan area it is in excess of 145 metres (Geldsetzer,
1982). Where the whole sequence is exposed, as in the area
east of Mount Buchanan, the Flume Formation consists of a
thin guartzose sandstone unit overlain by a thin unit of red
and green calcareous shales followed by a stromatoporoid
biostrome which is sharply overlain by shaley limestones.
The biostrome, which can be in excess ef 100 metres thick,
generally consists of medium 1o thick-bedded, grey to buff
to chocolate-brown weathering limestones and patchily
interspersed dolostones. Large, mound-shaped
stromatoporoids in apparent life position; smaller, detached
specimens; fenestril stromatoporoids and corals were all
noted (Plate 1-6-7). Fossils are locally silicified. The overly-
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ing shaley limestones generally form a dark ey weather-
ing, relatively recessive, thin-bedded to nocular unit that
becomes increasingly shaley up-section. Th:y commonly
contain abundant corals and crinoids and ex remely abun-
dant brachiopods; locally, they weather to for n brachiopod
gravels.

The Perdrix Formation has a gradational cc ntact with the
underlying Flume Formation. It is characteri: 2d by greyish
green to black shales with thin, calcareous int rbeds thar are
recessive and generally very poorly exposed Thickness of
the Perdrix Formation is estimated at betv een 185 and
470 metres {Geldsetzer, 1982); ack of ;;ood :xposure, and
faulting, make true thickness eslimatiors dif icult.

The Mount Hawk Formatior conformabl s oveilies the
Perdrix shales and consists of cliff-forming gi »y limastones,
often with a ribbed weathering pattern. I the {akwi arca, it
is characterized by thick ledges of massive | mestene with
intervening zones of thin-bedded to nodular limestone and
shaley limestone. This formation is invari: bly very fos-
siliferous; however, weathered surfaces are ocallv conted
with a crust of light grey lime. which obscres their fos-
siliferous nature. Gastropods, rugosan and « olonial corals
are the dominant macrofossils; brachiopods v ere also roted
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Plate 1-6-6. Lime mudstone chips in a crossbedded dolomitic sandstone bed from the lower part of the Lynx Formation.

locally. The nodular limestone units predominanily consist
of skeletal mudstones and wackestones; skeletal wacke-
stones and grainstones comprise the more massive beds, In
the Kakwa area, the Mount Hawk Formation is 90 to
140 metres thick (Geldsetzer, 1982).

The Simla Formation conformably overlies the Mount
Hawk and averages 60 to 70 metres in thickness. It com-
prises a sequence of massive, thick-bedded, resistant, light
grey limestones, interbedded with lesser, thin-bedded lime-
stones. Grainstones are the dominant lithology (Geldsetzer,
1982). Like the Mount Hawk Formation, Simla limestones
are very fossiliferous, with colenial corals, bryozoans and
crinoids the dominant organisms. Brachiopods occur locally
and gastropods were noted in a few places. In some loca-
tions, light grey, limy encrustations obscure the fossiliferous
nature of these rocks; in other areas, silicification enhances
the fossils. Thin bunds and nodules of black chert occur in
some sections. In the Kakwa area, lithological similarities
between the Simla and Mount Hawk formations often make
recognition of the contact difficult and it is often easier to
distinguish the units from a distance due to the lighter
weathering coiour of the Simla limestones.

The Palliser Formation, of Famennian age, consists of a
thick succession of monotonous limestones which discon-
formably overlie the Simla Formation. In the Kakwa area,
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this formation is approximately 530 metres thick. Its base is
marked by a thin, brown-weathering fossil “hash” layer
containing whole and fragmented gastropods, brachiopods
and crinoids. The lower part of the formation consists of
recessive to ribbed-weathering, thin, wavy bedded to nodu-
lar lime mudstones, with some medium-bedded limestone
ledges which grade upwards from grainstones to mudstones
(Geldsetzer, 1932). These strata are often mottled light grey.
dark grey and buff weathering. Rare oolitic beds (colitic
shoals) containing lime-mud intraclasts are present locally.
Fossils are uncommon, with only rare brachiopods and
scleractinian corals being noted near the base of the forma-
tion. Locally, flat-pebble conglomerate beds, with a reddish,
iron oxide coating, are also present.

The upper part of the Palliser Formation consists of more
resistant, thin to medium-bedded, grey to grey-brown mot-
tled limestones. Its base is defined by approximately
10 metres of black and grey, rhythmically laminated lime
mudstones, which are in sharp contact with underlying
lower Paliiser lithologies. This marker unit is overlain by
thin-bedded lime mudstones and shaley lirnestones that give
way, up-section, fo monotonous, medium-bedded lime
mudstones and pelletal grainstones. Macrofossils are rare in
this part of the section, with brachiopods and crinoid osci-
cles occasionally present; trace fossil markings are common
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Plate [-6-7. Detached and fragmented stromatoporoids in
the Upper Devenian (Frasmian) Flume Formation.

on bedding planes in the lower part of this section. Nodules
of black chen also occur locally.

Uprer PaLEOZOIC

The Upper Paleoroic sequence comprises a basal clastic,
shale-dominated package, overlain by a thick sequence of
carbonate rocks, capped by thin sandstones and chert-
pebble conglomerates, Terrigenous clastic rocks of the
Banff and Exshaw formations, which are predominantly
Lower Carboniferous in age, form the base of this sequence
and unconformably overlie the Palliser Formation. These
units, which cannot be subdivided in the Kakwa area, are
recessive and poorly exposed. They consist predominantly
of black shales with thin interbeds of lime wackestone and
grainstone and minor sandstone; carbonate content of this
unit increases up-section until carbonate rocks dominate and
the strata arc assigned to the Rundle Group. A thickness of
180 to 260 metres has been estimated for the combined
Banff and Exshaw formations (McMechan, 1986).

Geological Fieldwork 1991, Paper 1992-1

Two carbonate units of Carbeniferous age are present
within the study area; the widespread Lowver C wrbonifercus
Rundle Group, and the thin, discontinuous, Uppe- Car-
boniferous Hanington Formatior. The atter is typically
absent due either to nondepositicn or erosion as part of a
widespread sub-Permian disconformity. The only known
occurrence of the Hanington Formation with n the swedy
area is at the type section, approximately 3 ki ometres east
of Moonias Mountain (Bamber and Macquee: , 1979; Fia-
ure 1-6-2). Rundle Group rocks crop out in the southeaste
and north-central parts of the recreation area i the Intersec-
tion Mountain area and northeast of Moonii s Moumain;
Figure 1-6-2) and reach a thickness of agproximat:ly
400 metres.

The Rundle Group is subdividad inte four - ormations in
this area. From oldest to youngest, they are the Pekisko,
Shunda, Turner Valley and Mount Head for nations. The
Pekisko, Shunda and Turner Walley fo-mati ms are very
similar in character. All are variibly thit to 11ick kedded,
light to medium grey weathering and consis of medium
grey skeletal grainstones, wackesiones and pa kstones with
minor lime mudstone. Crinoidal debris is the n ost abundant
skeletal constituent. Chert nodules are typi:atly absent,
however, they are locally abundant. The ove lying Mount
Head Formation is predominantly composed of ligit grey
weathering, light 1o dark grey, fine-grained do dstone which
is locally petroliferous. Chert nodules and ¢ ert beds are
very common. Macrofossils are common in all of the forima-
tions of the Rundle Group. The most common types nclade
rugosan, scleractinian and lithostrotion corals: brachiopods,
gastropods and echinoderms are also present.

Rocks of the Hanington Formation disconfi rmably ovar-
lie those of the Rundle Group. At the type section, tis il
consists of medium to thick-beclded, partiall  dolomitized
skeletal wackestone, packstone and lime mu Istone. Chert
nodules and layers are locally common and 1 thin bed of
chert-granule to pebble conglomerate is four d at its base.
The unit is 5 metres thick, and 1« lithologicall » very similar
to the overlying Belcourt Formarion of Perm an age. Divi-
sion has been made primarily on the basis «f microfossil
interpretation which has established an Upper Car-
boniferous age for this formation (Bamber a- d Macqua2en,
1979).

Permian strata disconformably overlie rock of the Lewer
Carboniferous Rundle Group and the Uaper - Zarboniferous
Hanington Formation. Twe lithologically unique urits
characterize the Permian of the area, the Uosper Permian
Mowich Formation sandstones and the L¢wer Perntian
Belcourt Formation gritty lime.tones and ¢ nglomerites,
The Belcourt Formation appears to be assent over much of
the study area, but where exposed it is sepa ated fromn the
overlying Mowich Formation Iy a m'd-Pe mian discon-
formity (Bamber and Macquecn. 1979).

Belcourt Formation rocks we-e observed ¢: one ocality,
approximately 3 kilometres east of Moonias } lountzin (Fig-
ure 1-6-2), Here, thick-bedded medium gry weathering
chert-pebble conglomerate with a carbonate 11atrix is inter-
bedded with, and grades into, thick-bzdded, medium grey
weathering gritty lime mudstone, clean 1i ae mudstone,
skeletal packstone and wackestone. Finely crystalline dol-
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ostone predominates toward the top of the unit. Chert peb-
bles are dark to light grey in colour and are well rounded.
Gastropods and brachiopods are locally abundant. The true
thickness of this unit could not be established, but is not less
than 10 metres,

The Mowich Formation is by far the more extensive of
the two units within the study area. It is a light brown-buff
weathering, light to medium grey, medium to fine-grained
quartz arenite. Qutcrops are commonly lichen covered, giv-
ing the rocks a dark grey to black appearance. The unit is
typically less than 10 metres thick, and is most easily
distinguished by its dark colour and its unmistakable strat-
igraphic position between the thick succession of massive
grey carbonates of the Rundle Group and the thick orange to
brown-weathering siltstone sequence of the Triassic Sul-
phur Mountain Formation.

MES0OZoIC

Triassic Spray River Group strata {Sulphur Mountain and
Whitehorse formations), which crop out in the northern and
eastern regions of Kakwa Recreation Area (Figure 1-6-2),
unconformably overlie Permman rocks. The older Sulphur
Mountain Formation is a moderately resistant unit that
weathers a characteristic dark reddish brown to brownish
orange colour. It has been subdivided into the Vega-Phroso,
Whistler and Llama members, in ascending order. In the
Kakwa area, the Vega-Phroso siltstone member is approx-
imately 245 to 270 metres thick and comprises a shaley to
flaggy weathering sequence of dolomitic and calcareous

siftstone, fine-grained sandstone, silty limestone and shale
(Gibson, 1975). It is quite platey near the base and becomes
increasingly flaggy up-section. Ammonites are relatively
common; pelecypods were also noted in some sections and,
in one location, moderately well preserved fish fossils were
found (Pell and Hammack, 1992, this volume). The Whis-
tler Member, where present, is generally 10 to 20 metres
thick and consists of dark grey to black-weathering siit-
stone, silty limestone, silty shale, dolostone, phosphorite
and phosphatic pebble conglomerate (Gibson, 1975).
Ammonites, pelecypods. and locally brachiopods. occur in
this member and are commonly phosphatic. The Llama
Member is characterized by relatively resistant, orange-
brown-weathering, thin to thick-bedded dolomitic quartz
siltstones, silty limestones and dolostones that contain
pelecypods and rare ammonite fossils, and locally, reptile
bones. Where it occurs, it is approximately 150 to
185 merres thick.

The Whitehorse Formation conformably overlies the Sul-
phur Mountain Formation and is a variable sequence of
recessive 1o moderately resistant, buff to light grey to yel-
lowish grey weathering dolostones, limestones and sand-
stones, with minor amounts of siltstone, intraformational
conglomerate and evaporite. Regionally, it can be divided
into the Starlight evaporite member, the Brewster limestone
member and the Winnifred Member with cumulative thick-
nesses of between 130 and 400 metres (Gibson, 1972,
1975). Limited exposure in the Kakwa area makes subdivi-
sion of the Whitehorse Formation difficult. The most com-
mon lithologies encountered were very porous, sugary, buff

Plate 1-6-8. Disharmonic chevron folds in Lower Cretaceous Minnes Formation strata, north of Mount Minnes,
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grainstones, buff and grey fossiliferous grainstones, mas-
sive, light grey weathering quartz wacke and medium-
crystalline dolostones that often had a very strongly
petroliferous odor when broken. Chert layers and lenses and
intraformational breccia horizons were also observed.

The Jurassic Fernie Formation is a recessive, poorly
exposed unit with an estimated thickness of 250 to
900 metres that, on a regional scale, unconformably overlies
carbonate rocks of the Triassic Whitehorse Formation
{(McMechan, 1986). In the Kakwa area, it crops out east of
the Broadview fault (Figure 1-6-2) and is always in fault
contact with older strata. The lower part of the Fernie
Formation consists o~ dark grey and black shale with minor
sandstone; very thin to thin-bedded, greyish brown weather-
ing siltstone, silty sandstone and shale with local, more
resistant sifty sandstone units in the upper part of the
formation.

The Upper Jurassic to Lower Cretaceous Monteith For-
mation conformably overlies Fernie Formation strata. Itis a
resistant, light greyish brown to yellowish brown weather-
ing marker unit, approximately 200 to 400 metres thick, that
predominantly consists of very fine grained laminated sand-
stones. Wood fragments and crinoids with star-shaped stems
{ Pentacrinites?) are locally present in these sandstones.

The Gorman Creek Formation of the Lower Cretaceous
Minnes Group (also referred to as the Nikanassin Forma-
tion) conformably overties Monteith Formation sandstones
in the northeastern part of the Kakwa area. It comprises a
thick, orange-brown. ribbed-weathering succession of inter-
layered sandstone, siltstone, mudstone and carbonaceous
shale, Thin coal beids, averaging 30 to 50 centimetres in
thickness, are common in the upper part of this formation.
Sandstones are generally buff weathering, fine to coarse
grained, carbonaceons and often display ripple crosslamina-
tions or crossbedding, Dark chert grains are common con-
stituents of the sandstones. The thickness of this formation
is estimated at 650 o 1000 metres (McMechan, 1986).

Conglomerates and sandstones of the Lower Cretuceous
Bullhead Group (Cadomin and Gething formations) uncon-
formably overlie Minnes Group strata east of Mount Minnes
(Figure 1-6-1). The Cadomin Formation is a cliff-forming
unit, approximately 25 metres thick, that comprises clast-
supported, multilith ¢ conglomerates with pebble to cobble-
sized ciasts in a sandy matrix. The Gething Formation
conformably overlies the Cadomin conglomerates and con-
sists of a ribbed-vieathering sequence of orange-brown
crosslaminated sandstones, carbonaceous siltstones and car-
bonaceous shales. In the Kakwa arca it is 45 to 50 metres
thick and its top is marked by a fairly thick (2.5 to 3 m) coal
seam (Pribyl, 1979

The Moosebar Formation contformably overlies Gething
strata. It is a recessive unit, 35 1o 55 metres thick, that is
comprised of grey 10 tan-weathering shales with thin, rusty
weathering siltstone interbeds. In the Kakwa area, it is
conformably overlain by approximately 110 metres of
Lower Cretaceous (Gates Formation strata, which comprise
the youngest sediments in the region. The Torrens River
Member of the Gates Formation comprises approximately
12 metres of thin to thick-bedded, crosslaminated sand-
stones and is overlain by a ribbed-weathering succession of

Geological Fieldwork 199, Paper 1992-]

fine to coarse-grained carbonaceous sancstong s, siltstones
and shales assigned to the “Middle”" Gates Me nber. Three
moderately thick coal seams (runging from 2 1o 6 r) are
present within this unit (Pribyl, 1979},

STRUCTURE

The Kakwa area can be broadl, divided intc three strue-
tural domains with differing structural s:yles. The ¢astern
domain includes the area underlain by Juras ic and Cre-
taceous strata, east of the Broadview fault (F gure 1-6-2).
The rocks in this region are relarvely incomy 2tent; shales
and thin-bedded sandstones are the dominan lithologies.
Folds are predominantly chevioa style with short wawve-
lengths, small amplitudes and hizhly variable axial planes
(Plate 1-6-8). They tend to be disharmonic. A :ial traces of
the folds trend southeasterly and are subpe -allel o the
bounding faults.

The central domain is bounded by the Broac view taul: to
the east and, to the west, by the Wishaw fault i1 the vicinity
of, and south of Mount Buchanan and by tte Moant St
George fault to the north of Mount Buch: nan (Figare
1-6-2). Numerous minor thrusts occur withia this major
sheet; in most cases they are not more then 10 cilometres in
strike length and are either splavs off the ma or bounding
faults or terminate along strike with d splac zment trars-
ferred into folds. In the southern part of the : rea, south of
Wallbridge Mountain, northerly directed thru ts with e.ist-
weslt strikes cross the main structural gra n. Tv o norihweest-
trending, west-side-down normal faults, with srike lengths
in excess of 3 kilometres, are also present witt in the central
domain. Normal faults post-date the thrusts an | many of the
thrusts are either offset or trunczted by 1them.

The central block is predominantly underlz in by Middle
and Upper Paleozoic strata; some Orcovicin rocks are
present near the centre of the belt and Triassic mits crop out
in the north and south. The unit. carried witl in this thrust
sheet arc dominated by carbouates ard most are fairly
competent; however, intervening, thick incomperent
{shaley) units also occur withir the sejuence. Mep-scale
folds, with northwest-trending axial traces are present
within this domain and are fairly continuous along sirige,
They are generally quite dight and vary in ori :ntation from
upright 10 overturned, both along their axia trace amd in
cross-section (Plate [-6-9). Sorie smuller s ale folds are
also present. They are not continuous along trike and are
clearly conical in nature, With folds ot all : cales, dishar-
morny occurs between competent and incom setent unus.

The western domain lies west of Wishayvs faull in the
vicinity of, and south of Mount Bucharan ar d west of the
Mount St. George fault, north of Moun: Buch inan. A strac-
turally complex zone of small tf rust slivers a1d overtumed
folds occupies the region north of Mou it Buchanan,
between where the Mount St. George and Wis 1aw fuults are
clearly the eastern bounding structures of this packaze (Fig-
ure 1-6-2). The southem and westerr bhouadary of (his
domain is defined by the Soake Indian - Back Range tault
system (McMechan, 1986), waich lies ou side the area
mapped.

This domain is underlain by Cambrian juartz tes and
carbonate rocks that are predominanily me livm fo thick
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Plate 1-6-9. Upright to overturned folds in Upper Devonian strata, northeast of Kakwa Lake. The recessive Perdrix Formation
{dPx) is exposed at the base of the cliffs and is overlain by the cliff-forming Mount Hawk and Simla formations (dSMh) thatr cannot be
easily differentiated in this section. The Palliser Formation {(dP) is exposed at the top of the ridge; a slightly more recessive unit at the
base of the Palliser forms a slight step above the Simla and Mount Hawk strata.

bedded and quite competent. Proterozoic Miette Group
sirata are exposed, in a number of locations, in the immedi-
ate hangingwall of the east-bounding faults. The dominant
structures in this part of the area are open folds and broad
warps with east or southeast-trending axial traces and north-
erly directed thrusts with east to east-southeast traces. Nor-
mal faults are also prominent within this block, particularly
in the southwestern area, near Mount Sir Alexander. Most
strike westerly and southwesterly. Small drag folds are often
associated with the normal faults. The east-west structural
yrends within this domain are anomalous on a regional scale.

ECONOMIC GEOLOGY

CoAaL

Coal licenses are held in the northeastern corner of
Kakwa Recreation Area, covering the ridge south of Mount
Gorman, This area is undertain by a shallow, south-dipping
sequence of Lower Cretaceous strata that contains four
significant coal seams. The lowest seam is reportedly 2.4 to
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3 metres thick and occurs at the top of the Gething Forma-
tion. The overiying Gates Formation, the top of which has
been eroded. hosts three seams that were trenched in the late
1970s and are reported to be 1.8 to 2.7, 3.6 10 6, and 5.5 to
6 metres thick, respectively {Pribyl, 1979). The coal-bearing
strata cap the ridge and the seams, which contain an esti-
mated 4 to 4.5 million tonnes of coal, could be exploited at
stripping rattos of between 1:1 and 15:1 (Pribyl, 1979).

Coal seams also occur within the Lower Cretaceous
Minnes Formation in the Mount Minnes and Mount Gorman
areas, in the northeastern part of the Kakwa area. Several
seams are present, particularly in the upper part of this
formation; however, they are generally less than 1 metre
thick and not of serious economic interest under current
conditions.

DIMENSION STONE

Quartzites of the Lower Cambrian Mahto Formation, that
crop out in the centre of Kakwa Recreation Area near
Babette and Wishaw lakes, were examined in the late 19705
and early 1980s for their potential use as dimension stone,

British Columbia Geological Survey Branch



250 0 g AN S

At rhat fime, roads ‘were extended to the prospects from
existing logging roads in the McGregor River valley. At
Babette Lake the strata were drilled, while at Wishaw Lake
an attemnpt was made lo gquarry test blocks. The only mineral
claims currently held within the recreation area cover these
stone prospects.

The Mahto Formation, at the Babette Lake prospect,
consists of fine to medium-grained, locally crossbedded
quartzites that vary I'rom creamy white (o dark maroon in
colour; some beds are uniform in colour, while others have
quite attractive colour banding. Some of the colour banding
15 parallel to sedimentary laminations and crosslaminae and
may reflect a depositional feature, however, much of the
banding appears to be unrelated to original sedimentary
features and forms itricately swirled patterns that may be
related to solution fronts (Plate 1-6-2). Beds slightly more
than & metre thick are common. Large blocks, in the 1 to
2 cubic metre size range, are found in talus beneath cliff
outcrops. At Wishaw Lake, the Mahto quartzites are creamy
white or beige to light pink in colour; most of the colour
banding at this location is parallel to laminations and
crosslaminations, Bedding thicknesses range from 50 centi-
metres to just over a metre; beds up to 2 metres thick
are reported (Hore, 1984), Quarried blocks, 2 to 2.5
cubic metres in sizz, are present on site, however, there
are no blocks in the size range preferred by industry
(1.4x1.6%3 m) on site at this time.

When cut into slabs and pelished, the quartzite from these
prospects has a colour and textural qualities comparable to
high-guality, commercially exploited marble and strength
comparable to high-juality granite {Hora, 1984}, Due to the
extreme hardness of this material, however, it is more diffi-
cult and hence, more expensive to finish than either marble
or graitite. Also of concern, is the variable porosity of these
quarizites. In some places, the rock is well cemented and
has fow porosity, while in others it is quite porous, stains
easily and would not produce an acceptable product unless
treated with some type of sealant coating to reduce staining.
The distribution of porous, and therefore, less desirable
material within these prospects has not been documented
(Z.D. Hora. personal communication, 1991).

PHOSPHATE

Phosphorite beds are found within the Whistler Member
of the Triassic Sulphur Mountain Formation at three loca-
tions around Kukwa. In the northern part of the area
mapped, near the boundary of the recreation area, phospha-
tic rocks occur near the core of a syncline in the Sulphur
Mountain Formatcn (Figure [-6-2). At this location, the
phosphatic horizon is 10 to 15 centimetres thick and is
exposed in a rubbly outcrop associated with calcareous
siltstones and silty imestones. The phosphorite is dark grey
or bluish to white weathering, with a dark brown to black
fresh surface. It has a gritty texture, a petroliferous odor and
contains abundant ammonite and pelecypod fossils. Purple
tluorite is present as veinlet infillings and fracture coatings.
Grab samples of these phosphorites contained 21 to 23 per
cent P,O5 (Samples 1097A and B, Table 1-6-2).

To the east of this occurrence, on the east limb of the
adjacent anticling, phosphatic rocks again outcrop. At this
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TABLE 1-6-2
ANALYSES OF TRIASSIC PHOSPHORIT 8

. Sample Type! 0.9 L ‘ i
Sample Thickness P, % Lithology Location

10794 Grub/Bulk 2312 Foswihiferous POy > omh Ridge-Wet

1748 Grab 2077 POs wifossits & fluocire b orth Ridge-West
1091A Grab 1097 Phosphativ +nale Y onth Ridge-East
1091B Grab 8.04  Impure .0, silty wfossils onh Ridge-Eatt
10944 12em 1258 Nodular P05 witossils ! orth Ridge-East
10948 1% cm 940 Phosphatic shale I orth Ridge-Eat
12514 CGrab 1870 Nodular phosphate [ tersection M.

12518 Grab 2006 P,0. wilsals & fwori ¢ I tersection Mt.

B0, analyzed by gravimetric assiay methed

locality, approximately 12 centimetres of phsphate rock
overfies thin to medium-bedded, grey argill ceous lime-
stone and calcareous siltstone. The phosphor & horizon is
black to dark brown in colour. 1as a nodula texture and
contains abundant ammonite tossils. It is overlain by
9( centimetres of grey, silty limestone, whic 1 is, in owm,
overlain by 18 centimetres of phosphatic shale and si tstone.
Sixteen centimetres of very fissile black shal s ove-lie the
phosphatic shale and the sequence is capped »y more grey
limestones. The lower nodular and fossil-ri:h phosphate
horizon is moderately high gracle, containing : pprox malely
22 per cent P05, while the vpper hor zon f phesphatic
shales and siltstones contains bztween 8 ane 11 per cent
P,Os (Samples 1091 and 1094 Table 1-6-7). The entire
phosphatic interval is only 1.2 ratres thick ir this area and
limestones comprise a greater proportion of it than do phos-
phorites and phosphatic shales,

A third phosphate occurrence was faund in the south-
eastern corner of Kakwa Recreation Area. ne. 1 Inte~sect'on
Mountain. It outcrops on a cliff 7ace and is e timated to be
no more than a metre in thicknes.. Nodu'ar an | fossiliferous
phosphorites with fluorite-coated fracure urfaces were
found in 1alus beneath the outcrops. Gray sam ples from this
area contain between 18 and 20 per cant F,05 (Samnples
1251A und B, Table 1-6-2).

CARBONATE-HOSTED VEIN AND
REPLACEMENT SHOWINGS

Vein and replacement showings in carjonate rocks,
although not common in the Kakwa arca, w re discovered
in six locations. Southeast of Mount Id ., an orange-
weathering, irregular dolomitized zone is er posed in L ght
grey limestones near the top of the Middle C imbrizn Snake
Indian Formation. Coarse-grainzd dolomite «cours in veins
and solution-collapse breccia infillings w thin the dol-
omitized rocks. Small shear zones, dommant y consisting of
fine-grained calcite, are also present in this ar 2a. To the west
of Mount Ida, an irregular zone of altercd an . recrysiallized
dolomite, cut by coarse-gra ned delomite veins, occurs
within limestones of the Middle Camrian Eldon Ferma-
tion. No evidence of potentially economic comrnodities,
such as lead, zinc or magnesitz was found in either area
{Table 1-6-3), although correlative strata 11 sowheastern
British Columbia are known to host econoriic deposils i
similar environments (Grieve and Hoy, 198 ; Simand! and
Hancock, 1991).
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In the southern part of the area, southeast of Mount
Buchanan, coarse-grained dolomite occurs in veins and
open-space fillings in a brecciated zone within Ordovician
Skok! dolostones. East-northeast of Mount Buchanan
coarse-grained calcite veins containing minor amounts of
barite cut irregularly dolomitized zones in Upper Devonian
Mount Hawk limestones. These veins are narrow and
appear to be barren; they are not particularly widespread
(Table 1-6-3).

Barite veins and replacement zones, over a metre wide,
were found in Rundle Group carbonate rocks at two loca-
tions, near the upper part of the unit. One site is in the
northernmost part of the area mapped, approximately
2 kilometres north of the recreation area boundary and the
other is near Moonias Mountain, north of Jarvis Lakes. In
both localities, the veins consist predominantly of coarse-
grained white barite; at the northern location carbonate
inclusions and rusty vugs are common within the vein.
Samples collected from these veins did not contain appre-
ciable amounts of base metals (Tabie 1-6-3); however, the
rusty material from the northern locality could not be ade-
quately sampled and in both cases the material analyzed was
predominantly pure barite. The Belcourt zinc prospect,
located approximately 6 kilometres north of the recreation
area, occurs in the same stratigraphic position and also
consists of barite veins with patchily distributed zinc miner-
alization. This showing is reported to contain up to 2 per
cent zinc {Lenters, 1980); grab samples of gossanous mate-
rial and altered dolomitic wallrock, collected during a brief
visit to the showing, contain 0.35 and 0.65 per cent zinc,
respectively, while baritic vein material does not contain
appreciable zinc values (Table 1-6-3).

QUARTZITE-HOSTED VEIN SHOWINGS

Quartz veins containing pyrite or associated with pyritic
alteration halos were found in Lower Cambrian guartzites at
two locations. A few kilometres south of Mount Ida, pyritic
quartz veins associated with rusty, pyritic alteration halos
cut McNaughton Formation strata. North of Kitchi Moun-
tain, irregular guartz-pyrite veins, with alteration halos that
tocally contain 50 to 70 per cent pyrite occur within the
Mahto Formation. No gold or base metals were noted in the
limited samples collected from these veins (Table 1-6-3)
even though veins in similar rocks. south of Jasper, ure
known to carry gold (Shaw and Morton, 1990).

STRATIFORM SULPHIDES

Apparently stratiform massive sulphide mineralization
was found in fine-grained sandstones of the Permian
Mowich Formation at two lecations. Near Moonias Moun-
tain, approximately 3.5 kilometres north of Jurvis Lakes,
beds of pyrite | to 3 centimetres thick were discovered. In
the southern part of the area, near Intersection Mountain, a
gossanous zone, approximately 6 metres thick and
20) metres in strike length, occurs in what should be Mowich
strata. In the same area, pieces of dark, bituminous sand-
stone containing up to 40 per cent pyrite were found in float
beneath Mowich outcrops. Samples of pyrite-tich sand-
stones contain anomalous concentrations of zing, up fto
0.7 per cent (Table 1-6-3). Zinc mineralization in Permian
sandstones has also been reported from the Belcourt show-
ing, a few kilometres north of Kakwa (Lenters, 1980).

TABLE 1-6-3
CHEMICAL ANALYSES OF VEIN, REPLACEMENT AND STRATIFORM OCCURRENCES

Au Ag Cu Pb Zn Fe BOMINANT .
MPLE LOCATION
SAMPL ppb ppm ppm ppm ppm % MINERALS
Carbonate-hosted vein-replacement showings in Rundle Group strata
1071 na <02 2 <2 13 0.04 barite Norh Ridge
2028 na 0.2 << <2 12 0.04 barite 2.5 k N of Jarvis Lakes
BEL1 na 42 30 40 6462 1.24 dolomire 6 k N of Kakwa Rec. Area
BEL2 na <0.2 <1 33 3549 = 10041} goethite 6 k N of Kakwa Rec. Area
BEL3 na 0.2 2 <2 43 0.32 barite 6 k N of Kakwa Rec. Area
Carbanate-hosted vein-replacement showings in other units
11244 na <0,2 2 <2 <t 0.70 dolomite 4 k SE of Mt, Ida
1124B na <0.2 3 4 <1 0.75 calcite 4 k SE of ML Ida
1160 nd <0.2 2 <2 <1 0.30 dolomite 6 k W of Mt Ida
11864 na 2 2 <2 <1 0.0 caicite 3 k ENE of My, Buchanan
1186B il <(.2 1 <2 <1 0.02 barite 3 k ENE of Mt. Buchanan
2124 na <02 2 4 <l (194 dolomite 3 k SE of Mt. Buchanan
Quartzite-hosted vein-repiacement showings
1100 6 <0.2 4 7 21 37 qz/py 3k S of Mt. Ida
2078 6 <2 5 2 5 =10.00 pyrite 2 k N of Kitchi Mu.
Stratiform mineralization
1252 6 <(.2 25 i5 7190 5.98 pyrite 3.5 k N of Jarvis Lakes
1253 <3 <0.2 8 8 717 6.90 pyrite Intersection Mountain
2164 <3 <0.2 6 13 1890 = 10,00 goethite Intersection Mountain
na = not analyzed: Au analyzed by fire assay with alomic absorplion finish: all other elements analy zed by inductively coupled plasma techaigue. using HXO,-HCLhat
extraction.
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DISCUSSION AND CONCLUSIONS

The Kakwa Recreation Area is underlain by strata which
range in age from Late Precambrian to Early Cretaceous.
The area can be divided into three domains with distinct
stratigraphy and structural styles, bounded by major thrust
faults. The eastern domain is underlain by Mesozoic rocks,
predominantly shales and thin-bedded sandstones, and
characterized by small, disharmonic chevron folds. The
central domain predominantly contains middle and upper
Paleozoic carbonate rocks with thick intervening shale
units, Map-scale folcs, which are common in this domain,
are generally tight, upright to overturned structures that
display some degree of disharmony between carbonate and
shale-dominated sequences. Minor thrusts and normal faults
are also present in this domain. The western domain con-
tains thick-bedded lower Paleozoic quartzites and carbonate
rocks and is characterized by broad open folds, small thrusts
and abundant normal faults. Easterly structural trends are
common in this domain, whereas the other two domains are
dominated by northwesterly trends, more typical of the
regional structures. The difference in structural styles
between the three domains is largely controlled by the
differences in competency and competency contrasts of the
rock units. The east-west structural trends in the western
domain represent a vegional anomaly that may, in part, be
related to the original shape of the sedimentary basin, where
an anomalously thick section of Cambrian rocks was depos-
ited on the south flank of the Peace River arch (McMechan.
19903,

A number of commaodities of potential economic interest
occur within Kakwa Recrcation Area, including coal, phos-
phate, dimension stone, barite and zinc. Four thick coal
seams occur in an erosional remnant of Lower Cretaceous
strata that caps a small ridge in the northeastern corner of
the area. The seams are up to 6 metres thick; however, they
are of limited extent and constitute a fairly small tonnage of
recoverable reserves. The phosphorite occurrences that
were found within the recreation area, although worthy of
note, are far too thin to be of economic interest at the
present time. Apprcximately 50 kilometres to the north, in
the Wapiti Lake area. phosphatic strata in the Sulphur
Mountain Formation are reportedly up to 3.2 metres thick
(Butrenchuk, in preparation; Legun and Elkins, 1986),
which suggests that this interval does have potential and
should not be overlooked.

Quartzite strata nzar the cenire of the recreation area have
been examined for their potential use in the building stone
industry. They are very attractive rocks with colourful
maroon, pink and cream banding and laminations; when cut
and polished they produce a product comparable in
appearance to commercially exploited marbles and in
strength, to good «quality granite. There are a number of
problems with this stone, tn some areas the rock is very
porous and easily takes a permanent stain. If the showings
were to be quarried. the porosity distribution would have to
be mapped out and only the well-cemented material used, or
the porous material coated with a sealant to reduce potential
staining problemns, which would increase costs. It is also
doubtful whether large blocks of the size preferred by indus-
try can be produced from the prospective sites. In some

Geological Fieldwork 1991, Paper 1992-1

cases, smaller blocks might be utilized but again, this
would result in increased costs. distance to e«isting fab-
ricating plants is another concern: truckirg co ts from the
Kakwa area would be extremely high and & significant
amount of road improvement would be necess ary prior t3
shipping any material,

Zinc and barite showings occur near the: upp r contact ¢f
the Carboniferous Rundle Group and in t1e ov 2rlying Per-
mian Mowich Formation in a number of loca ions within
and immediately north of Kakwa. The barite oc urs in veins
and replacement zones approximetely 1 rietre wide within
Rundle Group carbonate rocks; it is coarse zrained aand
white in colour. In some areas, particularly to the north of
the area, the barite veins cut extreriely aliered hostrocks and
contain rusty vugs or gossanous {sulphide-rich ') inclusions
with anomalous zinc contents. Apparently st atifonmn sul-
phide mineralization occurs locally in the Pcrmian sand-
stones that overlie the Rundle Crounp. These st atiforn sul-
phides carry some zinc and ma; be related to the same
system that produced the barite v2ins, The roc 5 straddlirg
the Carboniferous-Permian boundary have sone potential
and should be prospected in mor: detail.
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