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Exposed rocks in the Simpson Lake map-ar=a
_belong to the Cambrian, Ordovician, Devonian, and

_ Cretace»us Systens. About 2,000 feet of Pileozoic rocks,

<

chiefly carbonutes with subordinate shales; are napped
ass: "Ronﬁing G;oup", and Bear ﬁoék, Hune, ;nd Ha;e
Indian Formations (from oldest to youngest). Paleozoic
"strata are regisnally truncated by widespread, but
prarly ex:nsed, Cretaceous-clastic rocks which have an
estimated cumulative thickness of about 1,500 feet,
Informal Crataceous units (from oldest to youngast) are
the "Silty", Bentonitic”, and "Bituminous zones".

Rocks in tﬁe map-ar=a dip regionally westward and
nﬁfthwestward at low angles, There aﬁp;ar to be few
structural complications, althougn small structures may

P

be concealed by the extensive covsr of Tleistocane drift.
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. SIMPSON LAKE VAP-AREA (97B), DISTRICT OF MACKENZIE

L e m———

INTRODUCTION

C e

Goeological field studies of Simpson iake map-area were conducted
in lgéé as part of’Operatioﬁ Norman (Aitken et al,, 1989).

' The eastern ons-third of the map-arsa is part of.Horton Plateaun,
which 1s a barren upland where Paleozoic rocks are widely expossd; the
remainder lilss within the Anderson Plain, a region of aummocky terrain
and lake-filled depressioﬁs, underlain.by relatively thick and continuou:
drift'with a topograpaically prominent moraine kém) in the north (8ee
Klasseﬂ’in Yorath et al.,, 1969), Bedrock is well expossd along Anderson
and Horton Rive;s and over much of Horton Piateau;‘elsewhere there.are
rgw outcrops,
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! TABLE OF FORMATIONS L
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Series Formation and’ Lithology
thickness (feet)
. Upper t  "Bituminous Black bituminous shale; yellow bedded
Cretaceous' zone" Jarosite; local earthy hematite; pale
grey clay; local basal lronstone-pebbls
Zoo £ and shale-chip congldmerate.
Unconformity
3 . '
- "Bentonitic zone" Black, soft, plastic shale; fossil-
Lower Uit 2 — i iferous oranze ironstons concretionary
Cretacecus, JFee=-IFec* | beds,
"Silty zonso" | Upper division: . arglllaceous siltstone
and mudstone;
) _ s i Lower division: 1light grey, friable -
oL Szo VAL = i sandstone and coal, ’
R S
Unconformity
Hars Indian ! Shale: black and nighly fissile at base;
Formation gresn- grey atove; beds of siltatone
"Middle - and fossiliferous limestone locally
Devonian S0+ developed.
Hume Formation Limestone: well bedded and rubbly;
_ highly fossiliferous; shales in middle
5 Y and lower partis,
(?)Lower - Bear Rock Beided limestone in upper vart; dolomite
and Middle Formation ! and limestons solution bre-cia with
Devonian ! 7060 + ; minor gypsgum in lower part,

U_h conformity

]
Upper Camb-
rian and i
Lower
Ordovician

///Z'.' 77 2

P
t

&

R

Unit 2b Doxomite: pale yellow brown Lo pala grey;
_ mainly mediup crystallire; abundant
L S , 7! white and yellowish grey, strcmatolitic
\\ Sea- Jec and locally oolitic chert; abundant
_3 g\ drusy quartz, .
Q Unit 2a Dolomite: pale brownish grey, /£ine to

coarse crystalline; Iintsrbedded with
greyish-orange dolomite, pariiy lamin-
ated., . o
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- ¢ STRATIGRAPHY
- - - \/.

Exposed strata belong to the Cambrian, Ordovicdan, Pevonlan and
_~-.. Cretaceous Systens, Informal nomenclature and age deslgnatlons of
Carbrian and Ordovician strata ars based =zrzon personal communicatlons
e’ .
2 ﬂwith‘B. S. Norford and R. W. Macqueen, Stratigraphlc nomenclature and
N
assignments of geologic age to Devonlan strata are based zmon designatio:
southwest of the map-zrsa (Bassett, 1961) and personal communications

7 (:Efp»y. E. H, Pgddar and W, S, Mackenzis, Informal Crataceous units

- wore named by J, C. Sproule and Assoéiates Ltd, In 1959 field studiss,

Paleozoic

Grey-wagihering, thlck~badded, fine %o madiuﬁ;crystalline dolomites
Qf ‘are the oldest (Upper Cagbrian and Lower Ordovician) rocks in the Simpson
Lake ﬁap-area. Thes;-rocks (€Oréa) are assigned to Macqusen's (in press)
informal rhythzic unit, one of the féur stratigraph;c units which he
rocognized in rocks'mappéd as the "Ronning Qroup" in thé Operation

Norman area, Unit £Cr2a is conformably ovsrlain by 500 to 700 fwet

) of light to medium-grsy and buff, thick-bsdidsi, fine to predjominantly
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medium and coarse-crystalline dolomites (€0r2b) assigned to Macquoan's
informal ch‘a?ty unit. Unit €0r2b is distinguished by drusy qu;rtz that
‘11neé-ﬁuggs agd by beds of light gray and'ﬁhita chert, and ébundaﬁt
stromatolltes replaced by'gray and wﬁits chert, The strata havs poor
to fair vﬁgéy and intercfystalline porosity,

The Mi;dl; Devonian Bear Rock Dormation (bbr) disconformably overlies
the "Ronning Group"; the contacé is ysll exposad along Horton River
whera local relisf on ths disconformity'is as gréat as 50 fset, The

~lower paqt of the Bear Rock Formatlon 1s generally thain to meaium-bggdad,
calcareéus and syp;ifarous, buff and grey dolggite ;A;; h;;me;;ellant

. 1n£9rcrystalline and local cavernous porosliiy, Som= bsds in tals successi
aré.extansively brecciated with randon, non-sorﬁad angular blocks and

‘fragments of fine-crystalline dolomite in a calcareous, gypsiferous,

coarse-crystalline dolomite matrix, Evidence that soma of the bracciation

//3 q‘e’d/a; reasly a )
Arecent 1s furnished by large, sub-cylindricZs sink-holes trat

tfuncate rocks throushout'the éear Rock succession, These karst
features zrs particglar}y well expressed along Andefson and Horton
Rivers, Locally howavér, minor thin beds of unbrscclated, fine-
cr&staliine.dolomite are inter}ayer&d'with %yé beds of brsccisa

which zrz unrelated to sinkfholes, suggesting 2 much.earlier ﬁhase qf

brecclatlon, The upper part of the forzation consists of slightly

-




to mode;gtely dolomitlic, medium brown-grey limestones téat ar9
distinguished By abundant calcarenlte beds with fine-grainsd, weil-
-rounded clasts, These rocks are genefally thick-bedded and resistant,
and are well exposed alons And@rson and Horuon Rivers where they
(F"? 7). :

locally constrict streams to narrow canyons, Thin to platy-bedded,
mediunm grey-brown limestone, composed of microcrystalline calcits
with a few bioclasts (broken and unidentifiabla) occur within the
calcarenite étrata. The urper part of the Bear Rock Forﬁation has
only local, poor intergranﬁlar porosity, The formation is estimated to
be about 700 feet thick in the Simpson Laks map-area; -

The Bear Rock Formation is conformably overlain by the Middle

Devonian Hume Formation {Dh), which consists of distinctively thin

- Z)

and necdular bc sYof medium grey-brovn, argillagesous limestone

with calcarenitic and blosparitic textures, Laminations and thin beds

of dark grey calcareous shale are lnterlayered with limestone and

compose agout ona2~third of the sequence, Well pfeserved fossils

(chiéfly brachioppds, but a2lso gastropods, cr}noids, bryozcans,

corals and trilobites) are abundant, The Hume Forzallon is about

‘150 feet thick in good expoFureé along Ancderson River, _ -
Dark grey, bituminous shale of the Middle Devonian

Hédre Indian Formation (Dhi) conformably overlies the Hune

N Formation, Tentaculites sp. and inarticulate brachiopods
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Flgure /. L*mestone beds in the upper part of the Bear
Rock Formation (Dbr), Anderson River at 68°30'N.,
126°05'W, Folds, which have amplitudes of a few
tens of feet, are apparsntly random in orlentation;
many similar structures in the mab-area are .probably
concealed by the extensive cover of Pleistocsne drift,
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Figure 2, Distinctively nodular beds of limestone
the Hume Formation (Dh), Anderson River, at
68°25'N., 127°30'W. Note large tetracoral in
rubble at lower left (indicated by arrow),




are abundant in tﬁe lower beds of the forwation, The
upper part éf the unit is predominantly medium green-grey,
so%t, fisslle shale. The formation is aboyt 300 feet
thick in the map-area; this ip;ompiege development of
the unit is due to truncation.by 5retaceoué strata., (in
ad Joining Crossley Lake.Mgp-aréa, where the formation is
'Léopfrf

about 600 feet thick, 1t is overlain by the ¥id3¥s Devonian

Canol Formation,

Cretaceous

Paleozolc rocks are unconformably overlain by widespread, buib
poorly exposed, poorly to moderately well indurated Lower Cretaceous

clastic strata of vaq%}ed lithologles, which are assigned to the

informal "Silty zons" (Ks).(Yorath et al,, ibid), In the eastern
- - part of the area, south of Horton River, lowest strata of the "Silty
zone" overlie the "Ronning Group" on a disconformable surface w;th
.sharp local r;elief° These basal deposits are fine to very coarsze-
sﬂéained, friébie‘éuartz sandsténes with conglomafatic lensss,
Pebbles and cobbles ;ﬁ the conglomefates are light 5réy an§.white

-

chert, and wsrs apparently dagf&ved from the underlying "Ronning"

3
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for2d
sequence(S?%b): Extensive cross-bedding and channelling within the ~

deposits, local distribution of conglomerate lenses, and the sharp
¢ - .

relief on the disconformity with underlying Ordovician strata,

suggest that these materlals are of fluvial origin, Furtﬁer, vae

»

general decrease in clast size'towards the northwest, aﬁd wosterly
-azimuths.éf cross~stratification indicate that the streams may have
drained highlands in ;he region of the Coppermine Archh to the east of
the map-area (Yorath et al,, ibid., p. ééj.

Elsewhere, in the eastern parﬁ of the region, basal strata of the
- "Silty zone" are principally light grey to light buff, fine to
medium-grained, friable, clean quartz sandstone with minor intertedded

' o (o]
mudstone and lignite, At Horton River (68 51' N,; 125 24' w,)

220 feet of the unit resty disconformably upon the Bear Rock

Formation, largs angular blocks of which are incorporated in thke
’ (Fig, 3)-

basal sandy mudstones{ These basal sandstones, mudstones and coals
are informally called the lower sandstone and coal division of tas
"Silty zone"{Yorath et al,, ibid.)

In the ceﬁtral and westarn parts of -tqe- Simpson Lake map-area)

the "Silty zone" is repressnted by dark grey, soft, argillaceous
s;ltstons and silty mudstons, collective;y called the upper

- 8iltstons and mudstone division, Parsistent minor concrstionary

-

linmestene beds, with pelecypod coquinzs, cccur af ssveral intervals,

A b At -
. . o - P ——— S ]
- - - e e e — a g m——en v ENRERRCIR e .
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Flgure 3. Poorly consolidated sandy mudstons and
sandstone of the Cretaceous "Silty zone" (Ks)
disconformably overlying limestone beds of the
Bear Rock Formation (Dbr), Horton Rivsr at
68°51' N., 125°24’VW, Note large limestone
blocks (indiefted by arrow) in basal Cretacecus
beds, :
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Completa sections of the "Silty zone" are not exposed in
the map-areca, On a regional basis its composite thickness is

"estimated to be about 1,200 feet,(Yorath et al., 1bid.j, but
i - ¢ - - . '

structural considerations suggesi that 1t is thinner than this

in Simpson Lake map-area,

— s — . - JREYS - . - . L P - - - -

_* “To the west, in the Crossley Lakes area, and to the nobth,‘in the

~

Franklin Bay area, the "Silty zone" was obsgrved:in conformable
contact with overlyiné dark grey, plastic, concretlonary shales
of the "Bentonitic zone" (Kb). No exposures of this unit were observed

in the map-area due to extensive cover by glaclal drift but

T e w

extrapolation of the contact from adjoining map-areas (107A and 97C)

permits its schematic repressentation on the accompanying map,

———— et et . = ——— e - e o e == e o e e PR [ — - - ——— e - - — -
- e - = e

Near Anderson River (map-area 10TA) the "Bentonitic
zone" 1s about 600 feet thiek; 1t avpears to be thinner than

this in the Simpson Laks area, probably in part dﬁe to eroslon and

truncation by Upper Cretaceous strata.

"Bentonitic zone" strata are disconformably overlszin by rocks
aséighed to the informal "Bituminous zone" (Kbt), The lattor is

- & sequence of black, bituminous shale, bedded yellow Jarosite,

- and locaily, dark maroon beds of earthy hematite, At numerous

. -~ pebble
localities in -ether adjoining rap-areas an lronstons, and shale-chip

-

s ' :
congloxerates occurred at the base which in turn restzd upon an

. drrsegular srosion surface, It is belleved that the homatite 1s
the oxidatlon product of jJarosits, =2 hydrous iron, potassium
sulphats and occurs only in surface sxposures of the unii, To the

norin, in ths Fran:=lin Zzy arsa; th9e unit 1s activsly turaias at
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‘ﬁﬁ.number of lovalities and the Smoklng Hills dergﬁve their name

rise .
from &= columns of smoke that esr-be-seom—wisins from outcrops

.along :he cliffs, ‘_ o : _;,

. No exposurss of the "Situminous zonse" were obsérvéd.in the mép--
'~ area bui immediately nérth of its n&rtharn boundary numsrous exposures
of tﬁe lower bads wers observed in contaclt with the underlyin;
"Bentonitic.zbns". In the Franklin Bay area the unit has a variabls
thickness of from 100 to 328 fseit, and is conformably overlain by
strata of the "Pale Shale.z'one"°

Age assignments of Cretaceous units are bassd wpon micropaleontological
-~ studies by T, P, Chamney and by comparison with formations of

- 8imilar 1lithology on Banks Island, The lower sandstons and coal

,division of the "Silty zone" appears to be the lithologic equivalent

of the Isachsen Formatlon as described by Thorstsinsson and Tozer

(1962) and is probably pre-Albian in age, The upper silistone and

mudstons division is similarly corrslative with the lower member

« of ths Christopner Formatlion which had ylelded diagnocstic Ezrly wo

Middle Albian faunas, The upper mexber of the Christapher Formation
i ' (1bid,)

has bsen dated as Middle to late Middle Albian in ags¥Yand 1is

lithologically correlative with the "Bentonitic zone2", Chanmney

(personal communication) has identified Middle Albian glomosplirs1114

-~
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© foraminifers from the upper beds of the "Bentonitic zone", A few

fmmature and fragmental ammonites were collected from the "Bentonitic
' (c-5<.

: v
zone" on Horton River north of tne map-arsa, Jeletzky (Paleontology -

Report No, Km-3-1969) tentativsly suggested that they rapreseﬁied

the late Lower or early Middle Albian Arcthopliteé or Bemdanticeras

affine zone, but was unable to provide positive ldentificatlons
due to the paucity, ilmmaturity and fragmental nature of the specizens

collected, ’ ; - BRI
A Eate Crataceous age (Late Coniacian to Early Santonian) nas

been assigned to the lower beds of the "Bituminous zone" by Chamnsy
A Y

g3969). on the basis of the‘occurrence of Hedbergalls cf, H, delriosnsis

(Carsey)., The uppermost beds contain vartebrate remains including

— e s o e o m— e

Hesperornis regalis Marsh, which indicate an Early Camranian
age for these beds (Russell, 1967). éhamday (personal eommuni-

cation) believes that deposition of the "Bituminous zone" took

- place from Late Coniaclan to Early Campanian.'

[ . - B
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A : - vague doundary is marked by a gentle monocline {west side
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S relatively down) thet trends northwesterly from the south-

.
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eastern vart o
to Gilmore Lske; this fold a2vpsars to be 2 réZgional
walch may extend through the western 2art of

‘ B ) L Rocks In the map-area dip resionally westwarsd and

S northwestward at low angles and there are

S Plains (do glas et al., 1963), largely coincide with parsio-

e el e grannic disv is ons ("nd son Flain and Horton Plateau)s "The

ne :an-arba (where 1t 43 locally anticlinal

K : delineatzd folds, or other structural complications (s 1440 uch
many sxmail structures =2y be concealed by the extensives covsr
Frg. 1. .
_ of Pleistocens Arilft)fl  Fandonm snall folés in tasal strata
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