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ABS~R~CT 

,., . Exposed r ocks in the Simpson Lake map-ar~;l. 

belong to the Cambrian, Ordovici~n, Devonian, and 

Cretace1us Systeos. About 2,000 feet of P~l~ozoic rocks , 

chiefly carb'mates with subordinat e shales, are na.pped 

as: "R0nning Gr0up", and Bear Rock, Hume, and Hare 

Indian F ·lrm.a:ti'1ns ( fr'.">m oldest to y~rnn~e st). Paleozoic 

strci.ta are regi'.Jll3.lly trunc.ated by widespre2d, but 

p~orly ex·~ ,sed, Cretace~us elastic r'.Jcks which h~ve ~n 

estim.at ed cm"Gulat i ve thickn~ ss of a b::nJ.t l) 500 feet. 

In~ormal Cr~taceotis units (fro~ oldest to youngest ) are 

the "Silty", B~ntonitic", a nd "Bitumin'.lus zones". 

Rocks in the map-2.rea dip re gi::m:ally west•rard and 

northwestward at lo·N angles. There ;;ippear t0 be few 

structural co mplications, alth'.Jugh sm::i.11 structur-es l'.'1:.t.y 

be concealed by the extensive cov~ r of fleistocene drift. 

: ) 
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SIMPSON LAKE ~:AP-AREA ( 97B), DISTRICT OF MACKENZIE 

INTRODUCTION 

Geological field studies of Simpson Lalrn map-area were con.C.uc ted 

in 1968 as part of Operation Nor~an (Aitken et alo, 1969)0 

The eastern o~e-thirQ of the map-area is part of Horton Plateau, 

which is a barren upland w~ere Paleozoic rocks are widely expose ~; the 

remainder lies within the Anderson Plain, a region of huo;:::.ocky terre.in 

and lake-filled C.epressions, underlain by relatively thick and co:i.ti:mou:: 

drift with a toposraphically prominent moraine (Q.m) in the north (ge~ 

Klassen in Yorath et alo, 1969) 0 Bedrock ls well exposed alor..s An~erson 

and Horton Rivers and over much of Horton Plateau; elsewhere tb.ere are 

few outcropso 

.. 

- - . - . - - ,. . 
· .. ..,-._~- ....... -.~ ----------·--. 
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Upper 1 

Cretaceous ' 

. I 

TABLE O? FOR~·'...Ci. TI ONS 

Formation and · · I 
I 

thickness (feet) I 
"Bitu:ninous 

zone 11 

"2.o o + 

Litholo3y 

Black bituminous shale; yellow be j ded 
jarosite; local eart hy hematite; pale 
grey clay; local basal ironstone-pe bble 
and shale-chip conElJmerate. 

U n c o n f o r rn i t y 

j I 

I "Bentonitic zone" Black, soft, ple.stic shale; fos~il-
Lower ! iferous ora n~ e ironstor.e con0reti~r.a ry 
C re ta c e c• u s . . . ~ c '' - ,;;;-;:, c ~ l bed s • ~, ___________ _:._ __________________________ _ 

I I 
1 "Silty zon9" I 
i 

.:._ [ tf~o -
Upper division: argillaceous siltstone 
and mud s:.o ne; 
Lower division: light grey, friable -
sandsto~e ar. d coal. 

u 
.I 

i 

I 
· Middle I 

Devonian 

(?)Lower 
-1 

and Mid d le . ! 
Devonian 

n c 0 n f 0 r m 

Hara Indian 
For ffi3. t i OYJ. 

3~10+ 

Hume For :r.a tion 

/.;;:,o +-

Bear Rock 
?or:i:ation 

700 + 

' i t y 

Shale: black and highly fissile at base; 
green- gre y a c o·.e; beds of s:!.lt 2tone 
and fossilif e rous li~estone locally 
devel)ped. 

Limestone: well be1dej and rubbly; 
highly fos s ili f erous; shales in mid dle 
and lm·rer PC!_rts. 

Bejd2d li ~estone in upper part; dolo~ite 
and limestone sol~tion bre ~ cia ~ith 
minor €YPsl,cu:1 in :!..o>·rer part. 

-------------·- -- ·------ - - -------
U n c o n f o r rn i t y 

~--~--~i- -~-"-~----

Upper C ar:i.b~ 
rian and l 
Lower I 
Ordovician ; 

Unit 2b i Dol:o mi te: pa le yellow b~~wn to p a le grey ; 

I mainly med iu ~ cryatallir.e; aoun·ls.~i.t 
' , white and yell owish sre y, strcffiat~litic 
~~ I at!cJ- 7~._ ... I' and locally oolitic chert; abt..:.r-do.nt 

I drusy qua rtz. 
·~ -::, ?-------~--~---~-~---~-! 

I 
Unit 2a Do lo mite: ua 1 e brm·1rJ.i s h grey, Ji' i r_a to 

coarss cry s tal l ine; interbedd ed ~ith 
greyish-ora~ge dolo ~ite, par~ly la~in­
ated. 
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Exposed strata belong to the Cambrian, Ordovictlan, Devonian and 

Cretaceous .syster:is 0 Informal noffianclature and ase designations of 

Cambrian and Ordovician strata are based ~on personal communicatio~s 

1 ~h \B. s. Norford and R. W. Macaueen 0 Strati 1:<: ra-ohic nomenclature and 
'. / . . ~ .. , __ 
assigr.L!Ilents of 3eolo5ic age to Devonian strata are based -:--on deslgnatio~ 

sout'.1.ws st o !' tha map-c:.reo. (Bassett, 1961) and personal co'CJ.::::i.unica tions 

/ ............ . 
1 wi tn' A. E. H. Pedder and W. S. Mackenzie. Infor~al Cretaceous units 
\ _ ___.-/ 

were ~~med by J~ c. Sproule and Assoclatcs Ltd. in 1959 field studisso 

Paleozoic 

Grey-wsatharing, t~ic~-bsdded , fine to medium-crystalline dolo~ites 

are the oldest (Upper Car:ibrian and Lower Or::lovician) rocks in the Sir.1:::1so~1 

Lake map-area 0 These rocks (~Or2a) are assi5ned to Macquaen's (in press) 

informa l rhyth~ic unit, one o: the four str~ti5raphic units w~ich he 

r "' i d i , . d t• l!n i ,.. " i t' 0 ...... ..,cogn ze n roc~s ma:ppe as ne nonn ns \..Troup n cJ.8 para1.1J..On 

Nor~an a~ea. Unit ~Or2a is confor2ably overl a in by SOO to 700 faet 

; . 
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mediu~ and coarsa-crystallino dolo~ltes (£0r2b) ass15ned to Macqu0an '3 

informal charty unit 0 Unit £0r2b is distirl5uishe1 by dr~sy quartz that 

lines 'Vu5gs an1 by beds of light grey and whita chert, and abundant 

stromatolites replaced by gray and white cherto The strata hava poor 

to fair vuggy and intercrystalline porQsityo 

The Middle Devonian Bear Rock Dormation (Dbr) disconforwably overlies 

the "Ronnin5 Group"; the contact is well exposed alon5 Horton River 

whera local relief on the disconformity is as great as 50 faat. The 

lower part of the Bear ::\ock For:r:ation is 5ener3.lly t:iin to medium-!J~:J..d.ed, 

calcareous and gypsiferous, buff an~ grey dolomite that has excellent 

1ntsrcrystallina and local cavernous poroslty 0 Soma beds in this succassi 

are extensively brecciated with randora, non-sorted an5ular blocks and 

frag~ents of fi ne -crysta lline dolooita i~ a calcareous, gypsiferous, 

coarse-cryst~lline dolowite matrix 0 Evidence that so3a of the bracciat~o~ 

//..<: 9~· c.~ J /c.,, /I 7 a. t 
recent is furnished by lar5e, sub-cylir:dric~ sink-holes t C..2. t 

"' 
truncate rocks throughout the Bear Rock succession 0 These kars t 

featurEis a.re particularly well expressed alor..s Anderson and Horton 

Rivers . Locally ho~ever, minor thin beds of unbracciated, fine-

crystalline dolor;:.ite a.re interlayeroc wit:-i. t'fl beds of breccia 

which c.r.:: unrela.ter1 to sin:--:-holes, su55estins 2. ouch earlier phase of 

brecciation~ The upper part of the for~ation ~onsists o~ sli5htly 

.. 
; . 

.. .. _ . ___ _,,, ___ _..,..,. -.- . 
... _ ___. __ ..... ·- - ~- - . ·-~ -·---.i- -
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to moderately dolo~itlc, mediuc brown-3~ey lixestones that are 

d1stin5uished by abundant calcarenite beds with fine-grained, woll-

rounded clasts 0 These rocks are general1y thick-bedded and resistant, 

and are well exposed along Anderson and Horton Rivers where they 

(F~. 1). . .. 
locally co nstrict streams to narrow canyor1~ Thin to pla ty-bedded, 

medium .grey-brolm limestone, composed of microcrystalline calcite 

with a few bioclasts (broken and unidentifiable) occur within the 

calcarenite strata. The upper part of the Bear Rock For~ation has 

only local, poor inter5ranular porosity 0 The formation is esti~ated to 

be about 700 feet thick in the Simpson Lake map-area 0 

The Bear Rock Foraation is conformably overlain by the Middle 

Devonian Huca Formation (Dh), which consist s of distinctively thin 

(:Ftf. z) 
and nodular be cf s to f rr!Bdiu::i grGy-brown, argilla~ao:ls lime stone 

with calcarenitlc and biosparitic textures 0 La~inations and thin beds 

of dark grey calcareous shale are interlayered with limestone and 

compose about one-third of the sequence 0 r,'/ell preservod fossils 

(chiefly brachiopods, but also gastropods, crinoids, bryozoans, 

corals and trilooites) are abundant 0 The Huoe For~ation is about 

150 feet thick in good exposures along Ancerson Rivero 

,. 

Dark grey, bituminous shale of the Middle Devonian 

Hare India n ?o r ~ation (Jhi) confo c ~ably overlies the Huoe 

Formation. Tent.aculites sp. and inarticulate brachiopods 
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148292 HRB 21 - 7 - 68 

F igure / L~mestone beds in the u~pe r part of the Baa r 
Ro ck Formation {Dbr) , Anderson River at 68&3o'N. , 
i r'\ '( oo~ I :~ ·· ..,.-., 1 --i a . 1 • I , .. + r4 .... .p '1 c.U ,J H • ~O.i.. ·~·:1, i~1n:...ct1 na..~re arnp.L.~Lv1.l .. .J.es or a J..ew 
tens of feet, are apparently random ln ocientation; 
many s imilar structu~as in the ma~:area are probably 
concealed by the extens "ve cover of ?leistocena drlft . 



148248 HEB 14-6-68 

Figure 2. Distinctively nodula~ beds of li rneatone M 
the Hume Formati on (Dh) , Anderson River , aL 
68~25'N ., i27• 3o ' W ~ Note larEe tetracoral in 
r ubble at lower le ft ( in:1 lca t c'i by arrow) . 
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are abundant in the lower beds of the formation. The 

upper part of the unit is predominantly medium green-grey, 

soft, fissile shale. The for mation is about ~00 feet 

thick in the map-area; this incomplete development of 

the ~nit is due to truncation by Cretaceous strata. (in 

adjoining Crossley Lake Map-area, where the for mation is 

·upp._· rt 
about 600 feat thick, it is overlain by the -l!!_1~~ Devonian 

Canol Format ion. 

Cretaceous 

Paleozoic roc~s ara unconfor~ably overlain by widespread, but 

poorly exposed, poorly to r::oderately well indurated Lo·.·rer C:-et.:.ceous 

elastic strc.ta of -.--
ve. r::-i e d 

'-' 
litholo5ies, which are assignad to the 

informal "Silty zone" (Ks) 0 (Yorath e~ al., ibid)o In the eastern 

part of the area, south of Horton River, lowest strata of the "Silty 

zone" overlie the 11 Ronning Group" on a disconfor;:r.able surface with 

sharp local relief 0 These basal deposits are fine to very coarse-

gf'ralned, friabie .quartz sandst~nes with conglo ma ratic lensssc 

Pebblas and. coobl8s in the cor.5loseratas are liEht 5rey and w:-iit-:J 

chert, an::. wsra a:;:iparer;tly dag-fi ved fron the underlying 11 Ro:n..:."'1in5 11 

.. 

__ ,.._ - • - - .... - - ......... 1.., ..... _ ... _._ • ··-- .. __ ........ ' ..__....,,._ __ .., ____ . --~-----~ 



1 
(C'Or :t ii), 

sequence~~~ J 0 Extensive cross-bedding and chan...TJ.ellin5 within the · 

deposits, local distribution of conglomerate lenses, and the sharp 

. 
relief on the disconformity with underlying Ordovician strata, 

suggest that these materials are of fluvial ori5in 0 Further, tne 

general decrease in clast size towards the north.west, and westerly 

azimuths of cross-stratification indicate that the streams ~ay have 

drained highlands in the region of the Copper~ine Arch to the east of 

the map-area (Yorath et al., ibido, Po 22)o 

Else\o;he re, in the eastern part of the region, basal strata of fhe 

"Silty zone 11 are principally light grey to light buff, fine to 

medium-grained , friable, clean quartz sandstone with minor interbedded 

0 
mudstone and lignite. At Horton River (68 51 1 N0 ; 

0 
125 24 1 Wo) 

220 feet of the unit re s t~ disconformably upon the Bear Rock 

Formation, large an5ular blocks o! ~hich are incorporated in ths 

(+!f- 3/ 
basal sandy mud.stones·( These basal sandstones, mudstones and coals 

are 1nfor~3.lly called the lower sandstone and coal divlsion of the 

"Silty zone 11 ,Yorath. et al., ibido) 

In the central and western :parts of~~ Si!!'.pson Lake l!lClp-area} 

the "Silty zone" is represented by dark grey, soft, argillaceous 

siltstons an:l silty ~u-:5.stona , collect:l:vely c a lled the tt:;i:;Jer· 

· siltstoy-is e..nd !!:.U.C.sto!le division 0 ?or3lstent u:inor co ncrc;tj.or.ary 

limestone beds, with. pelecypod co quinas , occur a~ several iLtervals 0 

-~ --.--··-··----·-
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c,;y 16-7 - 68 

Fi13ure 3. Poorly co:i.so lid a ted sandy mudstone and 
sandstone of tt1e Cretace otl.S ''Silty zonen ( Ks) 
disconformably overlying limestone beds of Lh e 
Bear Rock Formation (Dtr), HJrt 8n Riv6r at 
68°5Y N. , 125°24' W. Note large limesto~e 
block s ( i ndi~ted by arrow) in basal Cret.aceous 
beds. 
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Complet8 sectio:1S of tr.e 11 Silty zone" ara not exposed in 

the map-arsa. On a regional basis its composite thickness is 

estimated to be about 1,200 feet,(Yorath et al., ibid.). but 

structural considerations su5ges t that it is thinner than this 

in Simpson Lake map-area. 

-- To the west, 1n the Crossley Lakes area, and to the no:btn, in the 

Franklin Bay area, the "Silty zone" was o_b.§l§::rved::in conformable 

contact with overlying dark grey, plastic, concretionary shales 

.. 

of the "Bentonitic zone" (Kb). No exposures of this unit were observed 

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

extrapolation of the contact from adjoining :22.p-a reas (107A and 97C) 

permits its scherrztic representation on the accoCTpanyins w~Po 

Near And er son River ( r!!ap -a~ea l0'7A) the "Bent ::mi tic 

zone" is a~out 600 feet thick; it appears to be thinner than 

this in the Sirapson Lake area, probably in part due to eros~on and 

truncation by Upper Cretaceo ~ s strata. 

"Bentoni tic zone" strata are disconfor:r.ably overlain by roc!.:S 

assigned to the infor~al "Bi tur:iinous zone" (Kbt) 0 The latter is 

a sequence of black, bituminous shale, bedded yellow jarosite, 

~~· and locally , dark maroon beds of earthy her:~tite 0 At numerous 

-pebble 
localiti es in ~':1-&-::? adjoinin5 cap-areas an ironstor..9,

1 
o.nd shale-chip 

con5lo:rer2.. te 
s s 

occur~.j at the bc.se whi~h in ti.:rn rest-sS.. u:pon an 

.. 1rresular erosion surface. It is bEJli9ved that the hEJ;:r,atite is 

the oxide.tio:i. product of 
. 

j~rosita, a hydrcus iroD, potassiuo 

sul:;:ihe.t9 a::1::. o..::c'..l!'S o::1ly i::-i surf3.c e a;Qo.;ures of tr_e u:i.i:. 0 To th-':i 

no~:o., in t~ -3 

-· -
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/la nur:.be r of 
n. 

localities and t~e Smoking Hills dert.ive their name 

' /'l.S e. 
from ~ columns of smoka that ~e-0~!-&i~.g 'from outcrops 

along the cliffso 

No exposuren of the "BituI'.linous zone" were observad in the II13.P-

area but immediately north of its northern boundary nulliarous exposures 

of the lower beds wera observed in contg,ct with the underlying 

"Bentonl tic zone" o In the Franklin Bay area the unit has a variable 

thickness of froo 100 to 328 feet, and is conformably overlain by 

strata. of the "?ale Shale zone" 0 

Age assignillent3 of Cretaceous units are based ~pon micropaleontolosica: 

·studies by To P. Chamney and by co::nparison with foroations of 

similar li:.holo5y on Banks Island 0 The lower sandstone and coal 

di visi:::m of the "Silty zone" appears to be the li thologic equi. valent 

of the Isachsen Formation as described by Thorsteinsson and Tozer 

(1962) anj is prooably pre-Albian in ags 0 The upper siltstone ar.d 

muds tone di vision is simllarly corrala ti ve with the lowar r:-tem":rnr 

· of the Christopher Formation whioh haa yieljed diagnostic ~arly to 

Middle Albian fo.u.nas 0 The upper me:;:ber of the Christ8pher For:nation 

(ibid .) 
has been dated as Middle to late Middle Albian in a3evanl is 

litholo5ice.lly co:'relative with the 11 3ent::initio zo:r.9 11 
0 Cha::::mey 

{personal co~un1ca t ion) has ident i fled :,:iddle Albian g2..ot:'.'.o spirellid 
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fora!llini fers from the u:;:iper beds of the ":aentoni tic zone". A few 

immature and. fragme:ital ammonites were collected from. the "Bentonitic 
( 6 . ..5'.C. 

v 
zone" o::i Horton River north of the map-area 0 Jeletzky (Paleontolo5y I../'" . 

Report No,, K::n-3-1969) tentatively suggested that they reprssented 

the late Lower or early Middle Albian Arcthonlltes or Beadanti8eras 

affine zone, but •:ms unable to provide positive identificatio:is 

due to the paucity, im:r.a.turity and fragmental nature of the speci~ens 

collected. 
~·· 

A ~ate Cretaceou3 age (Late Coni~cian to Early Santonian) has 

been assigned to the lower beds of the "Bituminous zone" by Chamney 

:.:: ~~ , ',_, .:.,:-<.. .. , 

(1969). on the basis of the occurrence of Hedber~ells cf. £ 0 del~io9nsis 
'\ 

(Carsey). The upper ffiost beds contain vertebrate reiai::is includi~s 

~esoerornis re~a lis Marsh, which indicate an Early Ca~~anian __ ._ ___ _ 

age for these beds (Russell, 1967). Char:2.'.'ley (perso~al eo:nratni-

cation) believes that deposition of the "Bitumlno~s zone" took 

place from Late Coniacian to Early Ca~pa~ian • 

• 

' ·. 
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STRUCTURAL GEOLJGY 

··- ··-
' · . • : . ~ . 

. .. . 
··-::. ·-

.• - . . . ·-
Str~ctural provincss, whic~ include An~erson a~j iiort~n 

graphic dls~is:..ons (~ nde rson Flain and H~r~on ?la~eau); The 

Vague bou ncary is =ar~ed by a ee ·~tle :TIOnoc:i!:.e {west Side 

rela.tivel~r do':rn) t~.e..t trends northwesterly fro:r1 the sot..:t~-

eastern part of t~e ( \.11-- c ~::: ... -- - ..... 
; ... _v l3 

to Gil::::~ore :.s.::.=e; this fold a-;;p'2:i.rs to be a r eb;-::..or.e.l feature 

which - :!'.> _,. 
--·· ,,'. 

northwest~ar~ at low a~sies a~~ there are few faults, well -

delineat e1 ~olds, or ot~er struct~re.l co=pl!catio~s ( !:J 1 °f". 1
"""';""'\ 1 1 :-h c.. - - __ .__, .,.J .... 

many szs.:l strcc~~~es =gy be conce~le i by t~= exte ~ s~ve ~~ver 

.. ~ f-F!J~ 1)._ 
·:-. ri:t)~ :-.sn2' 0!:! S "' !:: 11 .. ..._ -~ : C) l C. s of ?leis:.oce".'"le 

,, 
II 

n n 
strata.. L-'.)ce.l, s:;-zll :'ol·-Js in t~e ?.·Jnnin:; -:rJup a::?e?.r to 

//Jc! 
ha ve . . v ,.... __ ·. :::_ ~- _.,, - ', 0::'.'l:_:l:":S • _ .:-1.0C .·- ?or::·a t 5. :J!1 is 

plun :-:1.n£1~:~c:~~s ~n t (.~ ~- .-:s:.E::-':t par~:· ~ t: ..... _e ac -:: a; - _.:;... 

. . . 
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···on this ::>l rJ'i. ls about 2C)0.feet. This str~~ture is ali~ned 

·:·«- ~- . . . .' 

with, · a~:: ;:ay re:ated to unusual 

- ) . . 
. · near co1·,,-111e ( 

• ~ .L. 'r :'.,_1,, _,en 
~ . : 

et ~. irl ' _o ~. J Sy s ~ e : :.~ t i c 

- . .. . 

j6ints 1.-:e 11 c e·1elo"8ed in rei~11vel~· brittle roc~:s 

,, . " 
(Ronning Gr~up , 3ear Roe% R3XX~Z±3~ ~nj 2u· ·e ?or=a~ions) , 

and are larEely respo~sible for t~e abru~tlj rectan~ular 

courses of ~n~erson an: ~Jrton ?ivers. 

The 

Z0!""1.E r out 

ECONOMIC GEOLJG~ 

O •·<=. .,. 
•/ .._ J. =~eh of 

of 

a:r-s a 

( ·.-= - «;:. --; , -· ,... 
--~.J . ----' 

' _::: ; ~ t --
~ -- ... 

,_; r.. l: · .. :e l:r 

re 3E~~vo ~~s. :~e 3ear ~Jc~ ?6r=at!on is co~~on:y ;etroliferous 
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