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ABSTRACT 

The Aphebian-ag e Gre at Slave Supergroup (fo r merly the Gr e at 
Slave Group) i s divided into four g roups. The Sosan Group (former l y th e 
Sosan Format ion), compose d p re domi nantly of non-mar in e sandsto nes, i s 
divided into four form a tions that are defined i n t h is report . The K ahoc h e ll a 
Group (form erly the K a h o c h ella F orm ation), compos e d predominantly of 
mar i ne s hale s, i s d ivide d into f ou r formations that are also defin ed in thi s 
repo rt. The P eth e i G roup (fo r me r l y the P e thei F ormation) is compos e d o f 
t w o l ithologically dis t inct s equences . On the north side o f the E ast Arm syn­
clinorium , where littoral m arine lim est o nes and d o l omites p re dominate, t he 
group i s divide d into fiv e form a tions de fined in this report, w her e as on the 
south side of the syncl ino rium , whe re deep water mar ine shal es, gr eywa cke s 
and lime s ton es predominate , t he group is divided into fou r formatio n s, only 
the oldest of which occurs to the north . The Chr istie B a y Group , compo sed 
predomi n a ntly of n o n -marine and mar ine red b eds, is div id e d in t o the Sta rk 
F ormat io n, T ochatwi F ormation a nd P e arson F ormatio n of e arlier reports, 
a nd one a dditio n al fo r m a tion def ined in thi s report. T he th ickne s s, d i stribu­
tion. l.ithology, c ont act r".la t ions a nd 0 rigin of e ach formation is dis cus s e d 
br iefly and a type secticm est abli s hed . 

The Union Island Group, aloo of Aphe bian ag e , unde rlies the 
Great '::;lave Superg r oup unconfo r mably. Quartz d iorite laccoliths, the age 
relations of which we re fo r m".rly in dispu t e, intrude the lo wer Stark 
Formation and all older rock(J. 



STRATIGRAPHY OF T H E LOWER P ROTEROZOIC (APHEBIAN ) 
GREAr SLAVE SUPERGROUP, EAST ARM O F GREAT SLAVE LAKE, 

DISTRIC T OF MACKEN Z IE 

INTRODUC T ION 

Marc than 50,000 feet of unmetamorphosed Precambrian sedi­
mentary and volcanic rocks a l.'C exposed in thl: region of the East Arrn of 
Great Slave Lake, District of Mackenzie . They o c cur in a fold belt 180 mile 
long and 60 miles wide which consists of an asynlmetr i c , canoe -shape d syn­
clinorium over which h a s b ee n super impos e d a Precambrian graben . Gently 
dipping Aphebian strata on the nor t h s ide of the synclinorium overlie Archean 
rocks of the Slave Province. On t h e south side, tightly folded and fau lted 
Ay. che al;, Aphebian and perhaps P a leohe likian sedimentary strata abut a g ainst 
gne issic rocks of the Churchill Prov in c e along the McDonald Fault syste m. 

This r e po rt r esults f r om fie l d work carried out during 1966 and 
1. 967 a n d int r uduc es a revised and e xp a nded stratigraphic nomenclature for the 
Aphebian rocks of t he East Arm. Thi s n omenclatur e will be used in r e ports 
being pr e par e d on t h e paleocurrents, pale oecology, and depositio n al history 
of the sedimentary rocks. In addition , the more detaile d stratigraphic des­
cription s w ill a i d interbasin correlatio n wi t h other Aphebian fold bells inLhe 
northwestern P re cambrian Shield. 

The figures that illustrate thi s report are reproduced unchanged 
from copy submitte d by the author. 
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HISTORY O F INVESTIGATION S 

In 1900, Robcl t Bell o f the G e ologic a l Survey made the trip to 
Fort Reliance (se e Fig. I) by way of the north shor e of McLe od Bay, and he 
gives the first .:rescription of the geol<l gy o f t he area (Bell, 1902). 

In 1929, Rutherford reported the occurrence of algal stromato­
lites in samples collected by a mineral exploration party in the area. 

The same year, Lausen (1929) published a report on the geology 
of the south shore of the East Arm between Fort Resolution and Fort 
Reliance. Lausen described most of the sedimentary formations in the Ea'St 
Arm, but his attempt to correlate formations in different parts of the area, 
and to correlate these w ith the then well es tablished Precambrian suc c e s­
sions in southern Canada w as n ot confirme d by l a ter, more detailed work. 

The first systematic mapping o f the Eas t Arm was accomplished 
by S,ocl::well (1932) between 1928 and 1930. H i s Table of Formations (1936) 
w as the basis for all subseque nt geologi c work in the area (s e e Fig. 2). He 
div id e d the P recambrian rocks into thr ee major groups, name d in a sce nding 
order the Wilson Island, Great Slav e a nd Et -then Groups, each s e parate d by 
angular unconformities. A fou rth, r e lative ly minor divis ion, named the 
Unio n Island Group , was d e posited during the same int erva l as the Great 
Slave G roup, but it s s trati g raphic re l a t ions t o t he Great Slave w ere unknown. 

The g e ology of c e r ta in small areas no t visited by Stockwell were 
subseque n tly mapp e d by Henders on (1939), Brown (1950a, 1950b , 1950c) and 
Wright (1951, 1952) . The m a ps of B rown a n d Wright also s e r ved to place 
Stockwell's g,"ology on a n a d equate t opo g r a p h ic base. 

Barrie s (195 1, 1952, 1953) mapped two I mile to I inch m ap­
sheets i n the structurally complex southern limb of the synclinorium. 

Radiometric dating of igneous rocks i n the area has established 
that the Wilson Island Group is Archean, the Great Slave Group Aphebian, 
and the Et-then Group late Aphebian or Paleohelian. 
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REVISED STRAT IGRAPIIIC'lOMENCL ATURE 

.,-
The revised Table of Formations for the East A :cm fold bdt is 

sho\Nn in the Table of Formations. A comparison of the revised stratigraphic 
nomenclature with that of Stockwell (1936) is shown in Figure 2. Stockwell's 
nomenclature is essentially correct and entirely adequate for reconnaissance 
mapping, but does not provide sufficient formal subdivisions for detail e d 
stratigraphic analysis. 

In erecting the propo~ed nomenclature, conformity with 
Phanerozoic usage and with t he recommendations of the Code of Stratigraphic 
Nomenclature of the American Commission on Stratigraphic N ome nclature 
has been attempted. Sp ec ifically , fo r mation s have be e n e r e c t ed which a re 
"characterizc:d by internal lithologic homogene ity" (Article 6) and which a r e 
capable of being mapped "at scales on the order of 1: 25, 000" (Article 6d) . 
Many of the new formations conta in stratigraphic units which may lat er b e 
formally erec t e d as m e mbe rs. Fou r n e w groups are propose d which co nf o rm 
to the recomm endation t hat they b e " r e c o gniz ed fo r t h e purpose of e xp re s sing 
the natural re l a tions of asso cia ted formations hav ing significant lithologic 
featur es in common" (Article 9a, italic s a d d e d) . The US eful r eco n na i s s a n ce 
term 'Great Slave' which e ncompas ses t h e fou r n e wly d e f ine d groups is 
retained at the rank of a supe rg roup, a "fo :,:mal ass e mblag e o f related 
groups" (Article ge). 

GREAT SLAVE SUPERGROUP 

SOSAN GROUP 

Stockwell (1936) g ave the name 'Sosan Fo r mation ' t o "perhaps 
3, 000 fe et" of "beds of sandstone a nd quar tzite w ith parting s of shale " fo und 
a t t h e b a se o f the 'G r e a t Slave Group'. Stockwell did not des ign ate a specific 
type s e ction but pr e sumably co n side r ed the r e gion near Sosan Islan d in 
McLeod B ay to be the type a r e a. Unfo r tunately, the formation is only partly 
exposed in t hat ar ea , and s eve ral stratig r a phic units mapped as Sosan 
Fo r mation by Stockwell in other parts of the East A rm are abs e nt the re. 

Nevertheless, it is cle ar f rom his maps pr e ci s e ly wh ich s tr a t a he 
considere d to belong to the f o rmation. T h e s e strata a r e divisible into four 
e asily mappable str a tigxaphic units. It is proposed that these four units, 
d e fined in succ e eding paragraphs, be e stablished as formatio n s, and the 
Sosan Formation of Stockwe ll be elevate d to the r ank of a group. 

Stratig r aphic correlations ar e diff icult in the Sosan Group b e cause 
of t he paucity of completely e x pos e d sections and the pr e s e nc e of thick uni­
fo rm lithologic units, r e curre nt lithologie s, rapid late r al variation in lithol­
ogy particularly in the uppermost formation , abundant f aults, and a suspected 
internal uncon£ol"mity. Only north of Lac Duhamel is the entire group exposed 
without serious structural complications, and consequently this area was 
selected as the type location for three of the four formations. 

Figure 3 shows the locations of measured sections in the Sosan 
Group and Figure 4 gives a correlation chart of formations. 
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la .. Jnll1al<.:d dulomite (lnd lloh'stone stl'onHI.!oli tl1 I'lpple-n1arkcd. 
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Utsing i Formation 
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Formation 

o - 390 

Douglas P~'ninsula 
Formatioll 

55 - 11 0 

Lil'nCstOIlI.: . grey tu wh it..: . thi..::k bedded, m~dIlHl1- to ,oat· s(' ­
g r 'lin ,_·d . (, t', slalli ne . rnassivc 10 motli('"d ; mino r .:< t r on)alo\Jtl( 
limest011e and dolumite 

\. im~'stoL<: . grt:'y to white. thin- t o ITIc:!dlum -bed(kd . aol itic . 
s tranntolltit:. laminated . mottkd . 01' c r ysta lluw ; rnino r 
dolomlt~' ::;t romato litic ; some sections e x tensi vely dolomitizo.: d 

LlITlCtitO)It' . whik . v c: ry th lll bedded, aphanitio... ; v e r y thinly inter , 
Lctiueu IJnH:~tone <Jnd argillite ; a r gi lli te w ith hm<:slOlle t:oduk ::; ; 
int~rb('dd(>d £ 1'I::y wacke and argillite ; no dula r al-gillaccous 
U010I'nlt& and limestonc ; limestone 'd~' bn :::; flo w ' breccia bed s ; 
SOJlle SL"...:tlon~ ('xtf"nsive l y dolorn itized 

C r eywack,·. dark rcd-b r own to da r k g r een. thIn-bedded. graded 
bedd ing, Interbedded argill it e and illtl!rlanol.a l<' d arsd li tc and 
limcston\:" ; a 1' ,illite \'lI th l i mc5to n~ nodules 

Aq;d l itl" . r ed -brown. very thin bedded . , alcal'C:ous . i nlO:::l'ilc uckd 
l!Jll~'SIOIl(; ai' lunf:';.s!one nod'..lks ; sonh' St', tlons <' x tlllsi v cly 
doi ol1l1tiz. pd 

LlOll:~ton(" . grc-y. ml.'dium- 10 thkk-bedded, m~·dlum-gral!"lt'd . 
c ry:;talline . moul('d to lamlilatl"d ; minor st rom atolitic 
linl ,· ,,;tollt:'" 

I Dolomit ...... brown . medium - to thin-bedded. f ine - grained 
~-l·vglalli!l(' . s(rOlTIatoliti.:. i;.lm.illated . or m al>",\ v<.: ; stromatolitic 
lil-;\~'stonl' \·.Ith doiomitl! l,:un inatiol·..s ; ca.kitc <"t'"nwntl'd dola n :nitt: 
dolorudlll' 

Marl~to t l·. r(' d-bro\·:n. la.n1!lIatt"d . gyp::;unl casts ; <l l' gillill'" 
h..:matJtll: . limt'StollO: <111(1 jaspe r I,udulc::; 
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T ABLE OF FORMAT IONS (col1t' d .) 

FOR MATION 

C ha rlto n Bay 
F ormation 

30 - 50 0 

Mc Leod Bay 
F o r ma tion 

LITHOLOG Y 

Ar gi ll ite , d a r k g r ee n. c a lca r e ous C": onc r clio ns; mi no r g r a de d 
siltstone beds . bentonite be d s 

S hal e . red, c a l ca r c: o us c oncre ti o ns. int ra formationa l (' o nc r e t ion 
C" onglome r ate ; minor dar k g t' een a r gi llite 

Kaho c hella ,150 _ 1,050 
Group f--C!=~==---t-------------------------I 

Gi b r altc r Fo r matio l1 Shale, rt: d; minor o olitic hemat it e. in tra fo r mational cOI,glomcr­

Sosan 
G r o u p 

Un ion 
Is land 
G r o u p 

60 0 - 3.4 50 

Se ton F orm ation 

0 - 1. 30 0 

A.kait c ho River 
F or matioJ) 

o - 1. 000 

at ,-, stromatolit" s . lna rl~tonc beds , gypsunl, asts 

A ndesite, m ass ive . columnn.r, or bre cc ia te d; ba s ic ash- fall tuff. 
aggl o merate ; r eworke d basic lithic and vit r ic tu ff . volcanic 
co nglorn e rat e ; minor co lumnar r hyo lit e flows; mi nor sandstone. 
hematitic s ilt stone, o ol i t ic hematite. _gyp s u m casts 

S i lt::ltonc . r ed. micaceo us. n1assive to r ipp lc - m arkt.'d. mu d ­
cr acked , thin-bc d tie d; wh ile . c ro s6bedd~ d. g lauconi t ic s a~d stone 

with Scolit l1Hs - li k e tubes ; r e d. mi ca~, cous shale ; minor oolitil.: 
hcmatitt!, f'ong !ome r a tc 

K l \lzia i Fo rm atio n Sand stonC'. p m k. med ium - grai.ned, crossbedd t:d, shak-pl.:'bb le 
1.450 cong lomer ate . h eavy mineral bands 

UncoJl1ormi ty ? 

Duhamel F ormatio n Dolo m lle, st r o ma tol itic, o oliti<::. ill\l'a fol' mat io nal conglo m e rate. 
chert nodu les ; c r ossb e d dc d calcarenite and 0I' thoquar t7. itc ; 

0 - 9 15 ri pplt: -m arked. m u d c r a cked sil tstone 

Ho r nby Chann<: l I Sandsto ne. c oar s e -grained , g re.y . c ro ssbedded. felds pathic ; 
Fo rmation I mino r conglome r a te . s tro m atolitic d o lomite. si lt sto ne 

o - 5. 000 + 
Unconfor m ity? 

I unnamed 

unll,lIned 

unnanlcd 

unnalncd 

Un<: o n (o r m ity 

Dolom ite' . b ro w n , n lass ive . quanz veins 

I Vs~;~:l'k r o c ks. basic . pillowcd or b r c cciate d nows ; mino r 

Slate . g r ey ; millo r grcywackt.: 

S late . black. c <l l' bonaccous ; da l' k g rey dolomi te 

Dolomitc . massivc to laminated; mino r r o.!d a r gillite. a r kosc 
and c:.onglome I'ale at base 

2460 Ill .y . G l' anOd lo l'i!c ; m igmatite ; g r ani te pegmat ite 

Wihon 
Is land 
G l' OUP 

In tru siv e conta..::t 

unnan1c d 

unna m e d 

u/,na n1cd 

Ullnalncd 

unn ;:uned 

un na m e d 

S late . da r k grey ; mi no r siltstone 

Si ltstone . ligh t g r ey . t h in-be dd ('d. in terbedde d w ith dar k g re y 
a rgillite 

Quanzitc. g rl'Y to r e d to wh ite . crossbeddcd; mlllo r 
h('matltic qllart 7.1tt: . ,1.rgilhtc 

Dolomite . g r e y to b r own. m assive to lamiJ1at~d ; mino r 
a r gillite. mit;accous dol o mite 

Q u art zite . grey to white . cz'os sbeddc d; minor conglom(, r ate . 
f.;:ld spathic qua l' lzitc 

Volcanic I'o cks. dark g r ey to da r k b r o w n. por phy r itl(". sh('al'<: d. 
igni m u rit ic? 
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AKAITCHO 
RIVER 

FORMATION 

KLUZIAI FORMATION 

NORTHEAST 

(not accurately drown to scale) 

Figure 4. Diagrammatic cross -section showing the stratigraphic relations 
of formations in the Union Island and Sosan Groups. 

Hornby Channel Formation 

The name of the formation is derived from Hornby Channel, 
locate d between Simpson and Union Islands, East Arm of Great Slave Lake. 
Excellent exposures occur on the north side of Union Island and near the 
southwest end of Simpson Island , but this area was not selected as the type 
section because the top of the formation is not exposed. 

The type section is 1 mile north of Lac Duhamel at latitude 
62°20'"[\1, longitude 110044'W where the formation is completely exposed on 
the south side of a burned-over ridge easily reached from the shore of the 
lake (see Appendix 1). 
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The Hornby Channel Fonuation i s r e c ognize d only on the sou th 
limb o f the Eas t Arm synclinorium. It i s mo st e xtensively e xpo s ed o n and 
n e ar Simps on Is l and (5 2) 1 at the s o thwest end of the ar(!a , but it is also 
fou nd in Charlton B ay (SlO) at t h e n orthw es t e n d of the East Arm . 

The type section is 742 fe e t thick. The formation thickens to the 
southwest and is more than 5,000 feet thick on Simpson Island. It probably 
thins to the northeast of the type s0ction and only about 150 feet are exposed 
on Fairchild Point in Chadton Bay. This section is complicated by faults, 
hO\Jever, and is unreliable . 

The formatio n consists dom.inantly of thin, lenticular beds of 
g rey , pebbly, coarse,.grained quartzite separated by thin shale partings. 
Most beds contain festoon crossbedding, and some have rippled tops. The 
quartzite is a texturally mature subarkose, consisting of 60 to 65 per cent 
clastic quartz, 10 to 15 per cent feldspar and granite rock fragments, and 
about 25 per cent quartz cem.ent. 

ConglomeJ: ate beds occur near the base of the formation, and 
south of Wilson Island (51) and on Simpson Island (52), m.edium- to fine­
grained, even textured, brown sandstone interbedded with stromatolitic dolo­
mite overlies the Archean granitic rocks. In the type section (57), ripple­
larninated siltstone and shale occur ne ar the top of the formation, as does a 
thin tufface ous bed. 

The Hornby Challnel Formation overlies Archean granitic rocks 
unconformably The contact is well exposed on a small island south of Wilson 
Island (51) and in the type s e ction (57) . On the north side of the Inconnu 
Channel, the format ion overlies the Wilson Island Group unconform.ably. The 
formation also overlies the U n ion Islan d Group on the north side of Union 
Island (U I). This contact is not well e xposed, but is also thought to be an 
unconformity (see p. 42) . Quartz-pebble conglomerate overlying the Union 
Island Group paraconformably on the south side of Great Slave Lake (U4) may 
belong to this formation. 

In the type section (57), the Hornby Channel Formation is over­
lain conformably by dolom ite of the Duhame l Formation. The upper contact 
is not exposed at the southwest end of the East Arm (51, 52). At the north­
east end in Charlton Bay (59, SID), the Duhamel Formation is apparently 
missing and the formation is overlain by the Kluziai Formation which it 
n;sembles . The contact relations her e a re obscured by faults. 

The substantial thickness, uniform lithology, ubiquitous festoon 
crossbedding, presence of mudcracks, and the texturally mature but miner­
alogi c ally submature nature of the form atio·n indicate a non-marine origin. 
The absence of fining -upward aUuvial cycle s, the abundance of conglomeratic 
sandstones, the thin lenticular bedding, the absence of channel-fill deposits, 
and the uniformity of crossbed orientation suggest deposition from braided 
rather than meandering rivers. 

INumb ers in bracke ts re fer to the loc a tions of m easure d sections shown in 
the figure s. 
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Duhamel Formation 

The name of the formation is derived from Lac Duhamel, south of 
the village of Snowdrift on the east side of Christie Bay, Great Slave Lake. 

The type section (57) is 1 mile north of Lac Duhamel at latitude 
62°20'N, longitude 1l0044'W (see Appendix 1) where the formation is well 
exposed on a burned-over ridge:- This is also the type section of the under­
lying and overlying formations. 

The Duhamel Formation is of very restricted distribution. Aside 
from the type section (57), it is known only from the south side of McLean 
Bay in Stark Lake (58). It does not occur in the McLeod Bay area (55, 56) to 
the north of the type section, nor in the Charlton Bay area (59, 510) to the 
northeast. To the southwest of the type area (51, 52), rocks of comparable 
stratigraphic position have been removed by erosion, but presumably the 
formation originally extended into that· area. Interbeddeddolomite and quartz­
ite examined briefly on Jackson Island, north of the west end of Wilson 
Island at the extreme west end of the East Arrn, may belong to the Duhamel 
Formation. 

In contrast to other formations in the 50san Group, the Duhamel 
Formation contains highly variable lithologies. The dominant lithology is 
dolomite, of which five facies are recognized: stromatolitic cryptalgal lam­
inate (Aitken, 1967). intraformational flat -pe bble conglome rate, oncolitic, 
and oolitic. These facies occur in beds mostly less than 6 feet thick, although 
stromatolite beds as much as 25 feet thick occur near the top of the form­
ation. Interbedded with the dolomite are beds of crossbedded sandstone which 
vary in composition from pure orthoquartzite to pure dolomite. Beds of 
ripple-laminated brown or gre e n terrige nous siltstone also occur, particu­
larly neal' the base of the formation. 

The Duhamel Formation conformably overlies the Hornby Channel 
Formation. The contact is placed at the base of the lowest dolomite bed. 

In the type section the Duhamel Formation is overlain by the 
Kluziai Formation. The Duhamel Formation thins rapidly and ultimately dis­
appears to the north and northeast. In the Charlton Bay area (510), the 
Kluziai Formation rests directly on the Hornby Channel Formation. In 
McLeod Bay area (59), the Kluziai Formation rests directly on Archean gran­
itic rocks and both the Duhamel and Hornby Channel Formations are missing. 
The uppermost dolomite bed of the Duhamel Formation is extensively frac­
tured and silicified in the type section, and the contact with the Kluziai 
Formation is not well exposed. Although no structural discordance is appar­
ent' the contact is tentatively considered to be an unconformity, over which 
the Kluziai Formation overlaps the Duhamel and Hornby Channel Formations, 
truncating progressively older strata from south to north. 

The pre sence of stromatolite s, oncoli te s, oolite s, edgewise con­
glomerate, and mudcracks indicates that the dolomite beds were deposited on 
a shallow marine platform frequently subjected to subaerial exposure. The 
beds of terrigenous sedimentary rocks are perhaps also of marine origin. 
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Klu z iai Formation 

The name of the form at ion is derived from Kluziai Island in 
McLeod Bay in the East Arm of Great Slave Lake. The upper part of the 
fOl"mation is well exposed on the north side of the island (S6), but because the 
base is not exposed here, this location was not selected as the type section. 
The type section is 2 miles north of Lac Duhamel at latitude 62°2l'N, longi­
tude lIO o 44'W (see Appendix 1). It is 1,450 feet thick and is the only com­
pletely exposed;-linfaulted section measured. Thickness estimates of par­
tially exposed sections indicate that the formation becomes thinner north of 
the type section. 

The Kluziai Formation is found throughout the East Arm area 
except near the extreme southwest end where it has presumably been removed 
by erosion. It consists of a uniform sequence of crossbedded, fine'-grained, 
even textured, pink to grey sandstone. The beds are lenticular, generally 
less than 2 feet thick, and are separated by shale partings. The tops of many 
beds are ripple -marked and mudcracked. Petrographically, the sandstone is 
a texturally mature subarkose. Heavy mineral bands and scattered granule­
sized quartz grains are typical. 

The Kluziai Formation overlies the Duhamel Formation in the type 
section (S7), the Hornby Channel Formation in Charlton Bay (S 10), and 
Archean basement rocks in the McLeod Bay area (S5, S6). The disappear­
ance of the Duhamel Formation, nearly 1,000 feet of shallow marine dolo­
mite, in less than 30 miles suggests a sub-Kluziai Formation unconformity. 
No angular discordance is visible at the contact which is not well exposed, 
but extensive fracturing and silicification of the underlying dolomite are 
compatible with such an interpretation. 

The formation is overlain conformably by the Akaitcho River 
Formation in the eastern part of the East Arm. On Seton Island, it is over­
lain by the Seton Formation of the Kahochella Group. This contact is placed 
at the base of the lowest volcanic flow, but sandstones similar to those in the 
Kluziai Formation in the lower part of the Seton Formation indicate that vol­
canism began c ontemporaneously with the deposition of the upper Kluziai 
Formation . 

Like the Hornby Channel Formation, which it resembles, and 
from which it is best distinguished by its finer grain size, more even texture 
and pink colour, the Kluziai Formation is interpreted as being of fluvial 
origin. 

Akaitcho River Formation 

The name of the formation is derived from Akaitcho River which 
flows into McLeod Bay in the East Arrn of Great Slave Lake about 5 miles 
west of the type section. 

The type section is on the north side of Kluziai Island in McLeod 
Bay at latitude 62°50'N, longitude III °OI'W (see Appendix 2) where the form­
ation is exposed on a cliff face capped by a diabase sill. The top of the form­
ation is not exposed here but occurs at the base of the type section of the 
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Gibralter Forma tion on K ahoche lla P e n insu l a be twee n Cibralt e r P o int and 
Shelter Bay about 8 miles eas t o f the t yp e se ction. 

The fo r mat io n is found in t h e eas tern half of the East Arm region 
b ut i s nowhere completely e)~posed becau s e o f i ts r ecessive weather ing char ­
a cter. 

The pr e cis e thick n e ss o f the formation is unknown . A lthough the 
t ype s e ction (56) is 26 0 feet thick man y hundreds of fe e t of the upp e r part of 
t he formation are not e x posed there. Ai rphoto interpretation suggests that 
t he formation i$ about 1, 000 fe et thic k no r t h of Lac Duhanlel (57). More 
than 400 f e et of tho for m a tio n a r e expo$ e d o n the north s ide of Fair ch ild 
Point (510) but neither the top nor bottom of the formation is expos ed . 

The format ion i s c o m po s ed o f thr e e major litholog i es . White, 
cro s sbedde d san d s t o ne with intrafo r m a tional co ng l omerate fo rms a d istin ct­
ive m a r ker bed a t the b ase of t he fo r m a tio n in t he Mc L e od Bay a r ea (S5, 5 6) 
and simil ar b e ds occu r at s everal leve ls with in the form a t ion aro u nd Charlto n 
:Gay (5 9, S I0) . T h ere the sands tone contains abund ant p ellet s of g l auconite 
(identif ied by X - r ay diffrac tion) a n d ve r tical, b r o wn-we athe rin g, sand - fill e d, 
5 to 7-mm "vide tubes identic a l in form to the ichnofossil 'Sk olithos', common 
in lower Paleo zoic sands t o n e s . These ob s ervatio n s a re im portan t inas much 
as glauconite has n e ver previous ly be en r e porte d from a n y but t h e late st of 
Pr e cambrian r o cks, a n d, bec aus e of it s h igh fe r r ic to fer r ous r atio, i ts 
abs enc e from the Precambr ian h as b een u se d as an argument for a 'reduc ing' 
Pr e camb rian atm o s phere . The biological affiniti e s of 'Skolit h o s' ar e not 
known wit h c er tainty, for it do e s not occur in rocks younger t h a n Lowe r 
Silu r ian, but this fact i s i t self a p o w erful a rgument fo r an organic origin. 
'Skolithos' tub es are cons ider e d to h a v e be en formed by a burr0wing meta· 
zoan (Se ilachcr, p e rsona l commun ic at ion), p erhaps a worm. 'Sl,olithos' has 
not pr e viously be en r e porte d from rocks o l d e r than Cambrian, a nd the oldest 
a c c e pte d metazoan fossils occur in the late st Pr e cambrian. 

Fine-graine d, m a ssive, dark r ed sands tone and silts t one b e ds, 
m os t l y l e ss than I-foot thick, a r e the major component of the formation on the 
s outh limb of the synclin orium. On the north limb, thinly interbe dded red 
micaceous silt s tone a n d s hal e predomin ate . These beds have abundant mud­
c racks, ripple -marks, low ang le crossbeddin g, convolute bedding, current 
lin eation , flut e casts an d a variety of o ther sole markings, some of which are 
poss ibly organic in or igin. Lens es o f quartz-pebb le conglomerate are rarely 
found. 

The Akaitcho Rive r Formation overl ies the Kluziai Formation 
conformably. In the typ e section (56), the contact is placed at th e base of the 
dit;tinctive white san dstone bed. North of Lac Du h amel (S7), and in McLean 
Bay (58), pink sandstone of the Kluziai Formation is sharply ovcrlain by thin 
bedded, crumbly, dark red siltstone of the Akai t cho River Formation. 

The formation is overlain by the Gibralter Formation of the 
Kahochella Group, a nd the contact is placed at the uppermost siltstone bed. 
The contact is best seen in the type section of the Gibralter Formation n e ar 
the we st e nd of Kahochella Peninsula (KS). 
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The widespread mudcracks attest to periodic subaerial desic­
cation , and hence to a shallow w a ter origin. The presence of glauconite indi­
cates that the formation is at least par tly marine (Cloud, 1955). The low 
angle crossbedding i n some of the siltstone b e ds is characteristic of beacheE 
and th e large scatter in paleocurrent directions also suggests a near-shore 
marine env i r onment. The formation is characterized by rapid late:ral 
changes in the stratigraphic position of the sandstone bodies. These bodies 
generally do noc have as sharp bases as do fluvial sandstones, but grade 
upwards from shale and siltstone. These observations are typical of deltaic 
sands. EnvirolJIlental interpretation of the individual sandstone bodies would 
require more detailed information on the shape and internal structure of the 
bodies, but poor exposures make such information difficult to obtain. Ten­
tative ly, the sandstones are considered to be deltai c , the shales shallow ner­
itic and the siltstones delta-front and d e lta-top environments, the latter dis ·· 
tinguishcd by the pre sence of mudcracks. 

KAHOCHELLA GROUP 

Stockwell (1936) gave the name 'Kahochella Formation' to "about 
1,000 feet of shaly sediments with laminate d , argillaceous limestone, jasper 
and oolitic iron formation" and "lava flows, tuff, volcanic breccia and 
agglomerate" associated with the iron-formation. Stockwell did not designate 
a specific t ype section, bu t presumably considered the north shore of 
Kahoche lla Peninsula to be the type area. 

Stockwell's 'Kahochella F0rmation' is divisible into four distinc­
tive, mappable stratigraphic units. It is proposed that each of thes e b e 
erected as a formation, a n d the 'Kahoche lla Formation' be e levated to the 
rank of a group. Certain rocks mapped as 'Kahochella Formation' by 
Stockwell (1';136), H e nderson (1 9 3'1) and later workers are now known to 
belong to other formations and aX'e not included in the propos e d Kahoche lla 
Group. Such rocks i nclude basic pillow lavas o n the small island s near Union 
Island, and a succession of dolomite, shale, greywacke and lava on the south 
shore of Great Slave Lake 4 miles southwest of McDonald Lake (U4), which 
belongs to the Union Island Group. In addition, lIlany rocks on the south side 
of the synclinorium mapp e d by Stockwell (1936) as 'Kahochella Formation' 
are now known to be stratigraphically equivalent to his 'Pethei Formation' 
and are here included in the Pethei Group. 

Figure S shows the locations of measured sections of the 
Kahochella Group and Figure 6 gives a corr e lation chart of formations. 

Seton Formation 

The Seton Formation derives its name from Seton Island, between 
Blanchet Island and Keith Island in the East Arm of Great Slave Lake. The 
type section (K3) is on the north shore of Seton Island at latitude 62°02'N, 
longitude 112°06'w (see Appendix 3). 

The Seton Formation is found only in the southwestern haIfof the 
East Arrn. It is best exposed on Seton Island (K3) and on the west side of 
Pethei Peninsula between Utsingi Point and Talthei1ei Narrows (KS). On the 
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McLEOD BAY FORMATION 

GIBRALTER FORMATIOi'~ 

NORTHEAST 

RIVER 

FORMATION 

(not drawn accurately to scale) 

SOUTHWEST 

Figure 6. Diagrammatic cross -section showing the stratigraphic relations 
of formations in the Kahochdla Group. 

north limb o f the E a st Arm synclinorium it does not occur east of Taltheilei 
Narrows, and is abs e nt in Charlton Bay on the south limb (KI2). 

The type sec t ion of the Seton F O.L'matior. i.s estimated to b e 4, 300 
feet thick. The formatio n thins to the north and east of the type sec t ion, but 
accurate estimates of t hickness are difficult to obtain because of the presence 
of igneous intrusive bodies, basic sills and acid plugs being the mo st com­
mon' and of diatreme breccias. 

The formation consists primar ily of volcanogenic rocks with 
interb e dde d sandstone, ferruginous sandstone , granular hematite and tuffa­
ceou s shale , The volcanogenic strata include massive to column ar ande sit e 
flows, andesit e flow br e ccias, iuinor column a r rhyolit e flows, and a wide 
variety of pyroclastic rocks, Ash-fall tu ffs and a gglome rates are well­
b e dde d rocks containing silt-size d to cobb l e -sized angular fragme n ts in a 
matrix of very fine grained ash. Reworked tuff s are c ommon and contain 
calcite-cemented, well-sorted and modej.' :-ttely well rounded volcanic frag­
ments. The silt-sized and sand-sized reworke d tuffs have very well pre­
servc;d sedimentary structures includin g crossbe dding, ripple lam i. l1ation and 
convolute lamination. In most tuffs, the volcanic fragments are mostly of 
andesitic lithic types, but chloritized vitric fragments and altered plagiocJ.ase 
and pyroxene crystal fragments also are present. 
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Volcanic vents, as much as one half mile across, transect the 
bedded rocks of the formation and are filled with coarse--graincd, poorly 
sor ted, basic agglomerate a',ld br e ccia. Exhumed r e mnants of cinder cones 
with jnclined bedding which dips away from the volcanic vents, occur· betwee ;l 
Utsingi Point and Taltheilei Narrows (K5), where the vents form prominent 
:oubcircular hills which interrupt the otherwise linear topographic pattern 
controlled by the gently dipping diabase sills. 

The base of the Seton Formation is placed at the base of the low­
est volcanogenic bed. In the type section (K3), the formation overlies the 
Kluziai Formation conformably, beds of sandstone similar to those in the 
Kluziai Formation occurring within the Seton Formatio);. In other sections 
(K5, K7, KIO), the lowest beds of the Seton Formation overlie rocks of the 
Akaitcho River Formation. The absence of the Akaitcho River Formation in 
the type section (K3) suggests that volcanism began contemporaneously with 
the deposition of the upper members of the Sosan Group. 

The Seton Formation is ovcrlain conformably by the Gibralter 
Formation. The contact is placed at the transition from predominantly vol­
canogenic rocks to red shales with little or no tuffaceous admixture. The 
tuffaceous shales of the Seton Formation may be distinguished from the over­
lying Gibralter Formation by their predominantly green colour, which is a 
result of chloritization of basic vitric shards. 

The Seton Formation is a stratigraphically complex unit. After 
more detailed study of these interesting rocks, it may well be advisable to 
elevate its rank to that of an independent group. Present knowledge, how­
ever, does not permit its subdivision into constituent formations, a pre­
requisite of a group. 

Most of the rocks in the Seton Formation are totally or partially 
volcanogenic. Volcanic flow rocks are massive, brecciated or columnar. 
Pillow lavas described by Stockwell (1932) are now known to belong to the 
Union Island Group. In the absence of evidence for submarine extrusion, the 
flows are tentatively considered to be subaerial. Among the pyroclastic 
beds, the ash-fall tuffs were deposited subaerially or in very quiet water, but 
such rocks are less common than tuffs which have clearly been subjected to 
subaqueous reworking. Tuffs in the exhumed cinder cones are reworked only 
on the lower and distal flanks suggesting that while the centres of volcanism 
were elevated above water levcl, their flanks were subjected to subaqueous 
current action. The presence of gypsum casts in the £ine~grained ash beds 
associated with :cewo;:·ked tuffs between Taltheilei Narrows and Utsingi Point 
(K5) indicates the water was saline, and therefore shallow. Abundant mud­
cracks in tuffaceous shales in the same section point to frequent emergence 
and de s iccation. 

Gibralter Formation 

The name of this unit is derived from Gibralter Point at the west 
e nd of Kahochella Peninsula in McLeod Bay, East Arm of Great Slave Lake 
and the type section is on the north side of Kahochella Peninsula between 
Gibralter Point and Shelter Bay aL latitude 62°49'N, long i tude lIQo44'W 
(sec Appendix 4). The; formation is found throughout the E ast Arm ar·ea but 



-18 -

is seldom com ple tely exposed becaus e of its recessive character . The thi c k­
ness of the formation is difficult to m e asure because of incomplete exposure. 
In the type section (K8), and in the northeaste rn part of the East Arm area in 
general, it is 400 to 600 feet thick. The formation thickens to the southwest 
and an estimated 3,450 feet of strata occur on the northwest side of Keith 
Island (K3). 

The dominant lithology of the Gibralter Formation is red shale. 
The shale contains thin lenses of pale yellow or greenish calcareous shale. 
Minor thin beds of red siltstone occur near the base of the formatio n as does 
a bed of quartz-pebble conglomerate in the Charlton Bay section (K12). The 
upper parts of the formation are characterized by beds of granular hematite , 
intraformational conglomerate, hematite -cal c ite stromatolites and crystal 
casts after gypsum. In the southwestern part of the East Arm area, dark 
green shales with red and white chert nodules also occur near the top of the 
formation. 

The upper and lower contacts of the formation are conformable 
and transitional, but are sufficiently abrupt to be easily mapped. The base 
rests either on sandstones and siltstones of the Akaitcho River Formation , or 
volcanic rocks of the Seton Formation . The formation is everywhere over­
lain b y the McLeod Bay Formation which is easily distinguished by its abun­
dant c alcareous concretions. 

The origin of shales is difficult to interpret because of the des­
tru c tion of sedimentary structures, where present, by compaction. In the 
Gibralter Formation, the occurrence of stromatolites and gypsum crystal 
casts i n d i cates shallow, and at least locally saline conditions. The flat ­
pebble edgewise conglome rate s of intraformational derivation in this forma­
tio n ar e characteristic of the littoral environme nt. Such an envirorunent 
w ould a t f irst thought s e em inc onsistent w ith the fine grain siz e of th e s e di­
m ent, but the beds of crossbedded granular h e matite show that the currents 
w e r e sufficiently s t rong to transport sand-siz e d s e d im e nt whe r e such s e di­
m ent was available. Inde e d, muds have been accumulating in the vast inter­
tidal flats of the no r thwest coast of the Gulf of California since the Pliocene. 
Furthermore, these muds become r e d during diage nes is (Walker, 1967) and 
contain evaporite minerals, two features they have in c ommon w ith the 
Gibralter Formation and whi c h are not characteris t i c of deeper water shales. 
The great thickness and l a teral extent of the formation may be cautiously 
used to reject a lacustrine orig in for the formation. Tentatively, a shallow 
water, perhaps littoral. marine origin i s advocated. 

McLeod Bay Formation 

The formation derives its name from McLeod Bay in the East 
Arm of Great Slave Lake . The type section is on the north side of Pethei 
Penins ula near the west end of McLeod Bay, 4 mile s northeast of Taltheilei 
Narrows at latitude 62°37'N, longitude 111 °23'W (see Appendix 5). Here the 
lowe r part of the formation is well exposed, and the upper part, although 
largely c overed by talus ire this section, is exposed along the shoreline to the 
east. 
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The McLe o d Bay F ormation , like th e unde r l ying G ibralte r 
Formation, i s foun d throu ghout the East Arm r e gion and i s s e ldom cornple t e l y 
e xpos e d b e cause o f i t s rece ss ive c h a racter . Ac cur a t e thi ckne ss m e a s ur e ­
men ts are difficult t o obtain b e c aus e o f incomp le te exposu r e. In th e typ e 
section (K6) the forme.tion is about 550 fe e t thick. A t th e northeast end of the 
Eas t Arm in Charlton Bay (K12) , th e formation is 110 fe e t t h i r: k; on K e ith 
Island (K3), near the southwe st end of the East Arm , it is 1,05 0 fe et thi ck. 

The McLeod Bay Fo r mation i s composed of r e d shale with closely­
spaced calc are ous concr e tions , mostly l e ss than 10 ce n timetres a c ross. The 
concr e tions ar e arrang ed in rows par allel to bedding and many have ne a rly 
flat bottoms and convex-upward tops, allow in g t hem to b e us e d fo r 'st r at i ­
graphi c top' determination . Bowing of the shale lamination s , or planes of 
f i ssility , around the concre t ions is ubiqui t ous. The laminations pass through 
the c oncretion s and in a few cas e s rippl e -laminations a nd low angle cross­
lamin ations w e re observed within the c oncr e t ions. In Charlton Bay (K12), 
small crys t al C;). sts after gyp s um occur i n the concretionary shales. AL s c: v­
eral hor i zo n s, single beds a re found in which the concr e t ions ar e r a ndomly 
oriente d, or arc stand ing on e nd w i th t he i r int e rnal lamin a t ion s p e rpe ndi cular 
to bedding . L enses of 'out of place ' co n cr e tions a l so o c cur , a nd e x amination 
of the 'micro-stratigraphy' of the laminations within the individual concr e ­
tions shows that they' were derived from a single concretion bed. 

The McLeod Bay Formation overlie s the Gibralter Formation and 
unde rlies the Charlton B a y Formation, both c o n formably. It is distinguished 
f rom th e former by its abundant conc re tions, and from the latter by iLs l' ed 
colour and close spacing of thL' concretions. 

A s in the cas e of the Gibralter Formation , the origin of the 
McLe o d Bay Formation is not easily d e termine d. Concre tions form in both 
f reshwater sediments and shallow to deep wate r m a rine sediments and a rc 
t h e r e for e not e nvironme ntally diag nostic. The bowin g o f shale laminations 
around the concretion s indi c at e s that the conc re tions w e re f0rmed prior to 
com pact io n of the surroundin g muds . Me a sur e me n ts of the amoun t of c u rva ­
t ur e of the lamin ations c o n sistently indi cate s a 60 p e r ce nt los s in o r i g ina l 
s edime nt thickness during compaction. The conglomerat e beds of reworke d 
c oncret ions shows f irs t of all that th e c oncretions w e re form e d pe necontem­
porane ously with se d iment a t io n , and secondly that the depositio n al e nvirOll­
men t was per iod ic ally sub j ecte d to currents of suffi c ie n t intensity to w inno w 
t he mud surroun ding the c oncretions and to tran sport the concret ions. The 
b eds c o ntaining 'out of plac e ' conc re tions a re a type of lag conglomer ate . 
Evidenc e of curren t actio n is also manifeste d as ripple -laminations and 
cro sslaminations wi t hin the c onc r e tions . Such sedime nt a r y s tructures were 
d e st roy ed by c ompacti on in th e adj a cent sha l e s. The l a ck o f st r uctu r e s i n t he 
s hales s hould n ot therefo re be u sed as an argumen t for a quiescent environ­
m ent , and by extens io n , fo r d eep wate r. The pr e se n c e of gypsum cry stal 
cas t s i n dicat e s saline, a n d the re fore shallow water ; and the thickne ss an d 
later'a l extent of the formation favours a m a rine rather than lacustrin e or ig in . 
A li ttoral or neritic origin i s ther e fore favoured. 

Charlton Bay Fo rmation 

The name of the formation is d e rived from Charlton Bay at the 
e ast end of McLe od Bay i n the East Arm of Great Slave Lake. The t ype 
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section is on the 'lOrthwe s t s hor f' of Charlton Bay south<':,ast of Meridian Lake 
at latitude 62°37'K , l o n g itude 109°19'W (see Appendix 6). 

The fo rmation is found throughout the East Arm area and is w ell 
expos e d Ctt many location s , b e in g l e ss r ece ssive than the underlying red shale 
formations but not as r e sistant as the o v erly ing Pethei Group. A i the type 
s e c tion (KI2) the formation is 120 feet thick. It thins to only 30 .Leet on the 
north side of Douglas P e n insu l a (K II), but is more than SOD fe e t thick in the 
southw e ste rn end o f t h e Eas t Arm on Keith Island (K3) and Blan c h e t Islan d 
(KI) . 

The form a t ion cons is t s o f v e ry finely lami nated , dark green shale 
or a rg ill i t e w ith large , w idely s pace d , oblate s phe ro idal, brow n-w e athering , 
c alcar e ous concr e tio n s as mu ch a s 50 c e nt im e t r e s ac r oss. Smaller p y rite 
or m ar c a site nodul e s a r e a lso foun d and i r r e gular p a t ches of jasper o ccur 
w ith in s o m e of the c oncre tio ns. In m o st s e c tions, the uppermost b e d, 2 t o 5 
f e e t th i ck, consis ts of coal e sc e d c alcar eous con c r e t io ns whic h are s o clos ely 
s pace d t h at th ey m a k e u p 90 p e r c ent o f the r o c k . 

I n the s outh we s tern p art o f the E a st A r m area , wh er e t he fo rm­
a tio n is thi c k es t , parall e l- s ided b eds of g r a d ed s ilts t one , m o stl y l e ss th an 
I - foot thick , c o nt a i n sedimentary stru c ture s c h ar a c t e ris t i c o f turb idit es . 
T hese beds are well exp o sed on t he s outh sid e of B l a nchet Is l and (K 2) and o n 
t h e e a s t s id e o f K e ith I s l and sou th of Pekana tu i P oin t (K 4) . 

On Do ugl as P eni n sula (K Il ) , very rec e s s iv e,thin beds o f b r i gh t 
appl e - g r e en micac e ou s bentonite o c c u r . 

T he C h arlton B a y F ormatio n c onformably ove r lies the McLeod 
Bay Form ation f r o m which it i s distinguished by its g reen c olour , greater 
r es istance to w e athering, le sser fissi lity , and m uch more widel y spaced and 
larg er c onc r e tions . The fo rmation is confo r m ably overl ain by t h e Douglas 
Penins ul a Form ati on of the Pethe i Group . The latter is eas ily d i stinguishe d 
by it s r e d col our, higher c arbonate content, and d istinctive lan"linations . T h e 
r es i s tant , light g rey we a thering, co n c r etion - rich be d serve s a s a g o o d 
marke r h o :: i z on o f the top o f the C harlton Bay Formatio n and o f the K aho c h ella 
G r oup . 

L ik e the oth e r s edimen tary fo r m a t io ns i n the Kah och e lla Grou p, 
th e o r i gi n of t h e Cha r l t o n Bay Formation i s not eas ily de termine d. It s u ni ­
f o rmly fi ne gr aine d li t h ology, s ub s tan t i al thi c kne ss and late ral exten t fav our 
a m a r i ne orig i n. It s dar k gree n colour and th e prese nce of tu r bidite b e ds 
s u g g e sts depos itio n in d e epe r w ater th an t he u nd e r l ying r e d shale s . 

PETHEl G ROUP 

Stockw e ll (1936) gave the n a m e ' P ethei Forma t i on' t o "1 ,5 00 fe e t 
of limestone and dolomite characterize d by algal structure s at some hori­
zons". H e describe d the type s e ction , "o n th e north s lop e of P e theiP e ninsula 
south of Mounta in Rive r", as follows (Stockwe ll , 1932): 

5. "wavy a l, d massive white limestone a b out 100 fe e t thick"occur­
ring "to the east of the type section" (Hearne Formation of this 
report) 
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4. " a b o u t 20 0 feet of wh ite and gre y lim e s tone with wavy s t ru c ­
ture " overlain b y a b e d of " algal limesto ne ab ou t 20 fe e t th i c k" 
(Wildbread Form at io n o f t h is report) 

3. " a bout 500 f e e t o f mottl e d lime stone .. . ove rlain b y a 50-foot 
bed o f ma s s ive , cliff - forming limesto ne " (Utsingi Forma tio n 
of this repo rt) 

2. "about 700 fee t o f dolomite with wavy, algal-like structu res" 
ove rlain by "a bed o f lim e stone about 20 fe et thick . .. w i t h 
excellent alg al struc tur e " (T altheilei F ormation of this r e por t) 

1. "a th in b e d o f l am inate d lime s t o ne" (Douglas Peninsula 
Formatio n o f this r e p or t ). 

Stockwe ll (1 93 2) reporte d that th e limesto n e a nd dolomite of the typ e s e c t ion 
we r e mis s i ng on the s outh limb of th e East A rm s YLcli norium. 

Barne s (1952) r eported th a t r ocks stratig raphically equivalent t o 
Stocky/ell 's 'Pe the i Formatio n' occur around Stark L a k e on the souch limb of 
the E as t A rm synclinor ium , bu t a r e of differe n t litholo gy than thos e in the 
type s e ction o n P ethei Pe nins u l a. Thi s i nterpreta tion is confi rme d , and t h e 
natu re and di s tribution of t h e f acies chang e s wer e establi she d. 

Stockwe ll's ' P eth ei F o r mat io n ' is readily d ivi sible i nt o s e veral 
di st inctiv e , m appab l e units . The lowermost o f thes e , the thin Douglas 
Pe n in s ula Fo rmation, is found througho u t t h e East A r m are a. On the north 
s ide of the syn clinoriu m this form a t ion is o v erlain b y four forma tions 
re fe rr e d to collec tive l y in t his r epor t as the " carbo n a te platfo rm s equ e n ce " 
of the P ethe i Group . On the s o u th s id e, the Douglas P e n insula Form a tio n i s 
o v er l a in by t h r e e d i ffere n t formatio ns r efe rr e d to colle ctive ly a s t h e "terr i­
geno u s bas inal s e qu ence " of the Pethei G roup. A l o cat ion m ap o f me as u re d 
sectio ns i s s h o w n in F igur e 7 , and a c o rre lati o n c h a r t of fo rmations i s g iv e n 
in Figure 8 . 

Doug las Peninsul a Fo r matio r: 

The: form~tion is named for D ouglas Peninsula, whic h s ep a r ate s 
Wil d b r e ad Bay cud Tochatw i B ay in t h e East Arm of Great Slave L a k e . The 
t y p e s e c tio n is on th e n orth shore of Dougl a s Pen ins u la a t latit ude 62 °45' N , 
l ongitu d e 11002Q' W (s ee A p p end ix 7 ). T h e e n t ir e form a tion including it s con­
t a c ts with the underlying and o ve rly ing fo rmation s is w e ll e xpo s e d alo n g the 
lake shor e at this lo c ation. 

T he Douglas Peninsula Fo r m ation is t h e only format io n in th e 
Pe the i G roup found throug h out th e Eas t Arm a r e a , and is there for e a go od 
m arker o f the base of the group . In the t y pe s ec tio n (P 2 9) the format io n i s 
83 fe e t thi c k and in none of t h e sections meas u re d on b o th the north and south 
limb s of t h e East Arm s y ncl inorium was it l es s t h an 55 fe et nor mor e th an 
11 0 fe e t thi c k. T he fo rmation i s t hinnest a t t h e nor t h e ast end of the East 
Arm. 

The format ion is litho lo g ic ally homogeneous , consi s ting o f t hin 
b e dded , fissil e , re d marl s tone . The m a rls to ne co n sists of ragge d l e nticl e s 
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of pink to light brown arg illaceous limes t one, 1 to 10 centimetres long and 
about 5 millimetres thick, e mbe dded in dark red-brown mudstone. The mud­
stone wccathers in relie f a nd gives the rock a distinctive bifurc:ated lamina­
tion. In the type sec t ion (P29) the. m udsto n e contains rare crystal casts after 
gypsum less than 2 millimdres long. 

On the south limb of the synclinorium the carbonate content of the 
formation is generally less than on the north limb and, ve ry thinly bedded, 
fis s ile, red, hematitic siltstone and muds tone contain scattered lens es of 
limestone and jasper. A bed of light grey weathering laminated limestone, 
about 5 feet thick, occurs near the base of the formation on the south limb. 

The Douglas Peninsula Formation overlies the Charlton Bay 
Formation of the Kahochella Group conformably. The change in colour from 
dark green to red-brown , the increase in carbonate content, and the distinc­
tive lamination of the Douglas Peninsula Formation make this contact easy to 
recognize. 

The formation is overlain by the Talthe ilei Formation on the north 
lirllb of the synclinorium, or, where this formation is absent, by the Utsingi 
Formation. The contact with the Taltheile i. Formation is recognized by 
abrupt change from red-brown, laminat ~ d marlstone to yellow-brown 
weathering, stromatolitic dolomite . The contact with the Utsingi Formation 
is also most readily recognized by the colour change from red-brown to blue­
gr ey limeston e with yellow-brown dolomite laminations and Inottling. Both 
the Taltheilei Formatio n and the Utsingi Formation are thicke r bedded and 
Inore resistant than the underlying Douglas Peninsula ForInation. Both con­
tacts are conforInable. 

On the south limb of the synclinoriuIn, the forInation is less 
easily distinguished f rom the overlying McLC'an Formation The latter is 
thicker bedded, has a higher carbonate content, a more nodular distribution 
of limestone, and more irregular laminations. In addition, the McLean 
Formation is more commonly dolomitized. 

The origin of the formation is uncertain. Marlstones ",ith the 
'Inicrobreccia' laminated fabric of the Douglas Peninsula Formation are 
known to be forIned in two types of envirorunenls . In freshwater lakes, cal­
careous crusts are p r e cipitated as the re,,;ult of the extraction froIn dissolved 
calcium bicarbonate by photosyntheti c organisIns such as algae. The crusts 
are periodically inundate d by influxes of terrigccnous mud. Calcareous crusts 
of 'caliche' are formed in the soils of semiarid regions (Pettijohn, 1957). 
The crusts are precipitated from lime -bearing waters drawn to the surface 
by capillary action induced by evaporation. In this environD)ent, SOIne other 
agent would be requir e d to introduce ter r igenous sediment. Although litholog­
ically similar to many non -mar ine calcareous rocks, the presence of gypsum 
casts in this formatio n indicates at least local high salinity. 

Carbonate PlatforIn Sequence 

Overlying the thin Douglas Peninsula Formahon on the north side 
of the East Arm synclinorium are four format ions which comprise the bulk of 
Stockwell's type 'Pethei Formation'. These four formations are composed of 
nearly pUi'e carbonate, predominantly limestone, and the abundance of 
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stromatolites, oolites , e d g e w is e cong lome r a te , a n d 'b irds- e y e ' stru ctu r es 
in dicate s that the y wer e d e po s ited on a v e ry shallow water mar ine platfo rm. 
The four form a tions ar e t h ere fore c olle c t ive l y r e fe rred to in th is r epo r t 
informally as the 'c arbonat e p l a t form s equ e nce' o f t h e Pe t h e i Group . 

This s e que nce has c learly d e f ine d geo graphic limits, limits w hich 
mark the edge of the s hallow platform . T o t he south and southwest , s t rat i­
graphically corr e lative roc k s a r e compo s e d of both carbonate and t e rrigenous 
sedimen ts. T h ese b e ds a re in te r pre t e d a s being of deeper water or igin than 
the c arbonate platform seque n c e a n d are therefore refe rred to informa lly as 
the 'terrige nous basinal sequ e nc e ' of t h e Pethei Group, the term 'bas inal' 
being used in the bathymetric s e ns e . 

T a lthe ile i Formation 

The name of the form a t ion i s d e rive d f rom Taltheile i N arrow s 
whi c h joino the we st e nds of M cL e od Bay and C hri st i e Bay in the East Arm 
of Gre at Slave Lak e . At the typ e s e c t ion , on th e north sid e of P e the i 
P e ninsula 4 1/2 mile s n o rtheast o f T a lth e il e i Narr ows at latitude 62 0 38'N, 
long itude 111 0 25' W (see Appendix 8) , t h e fo rmatio n is t ypically de v e l o p e d a nd 
com ple t e l y e xpos e d on an e asily cl im b e d s carp v. h i. ch ris e s ove r 400 f e et f r om 
lake l e v e l in a s e r i e s o f s tep s . 

T h e form a tion is e x pos e d a l ong a 70-mile long ou tcro p belt in th e 
ce nt ral p a rt o f t h e nor t h limb o f t h e E a s t Arm oyn cl inorium. It i s fo u n d a lon g 
th e no rth a n d w e s t s i d e s of Pethe i P e n ins ula w e st of lo n gitu de 1 100 4 0'W , o n 
t he mor e southe r l y of t h e s mall i sland s w e s t of E t -th e n I sla nd , and on t h e 
no r t he a s t e n d o f B l a n c h et Is land east of longitude 1 12 0 10' W . The type s ect ion 
(P 2 1) o f the fo rm a tio n i s 3 90 fee t thi c k . T h e fo r m a t io n thi c k e n s t o the e a s t 
of t h e type s e c tio n, a nd p e r h a p s a l s o to t h e sou thwe s t. N o n e o f t h e se c t io n s 
m easure d ar e mo r e t h a n 600 f e et t h ick . 

T h e form a tion co n s i st s p r e d omin a n t l y o f li g h t b r o w n weat h e ri n g , 
thin - t o t h i c k - b edded , fin e - to medium -g rai n e d cry s t a lline d olomit e w ith 
m inor l im e stone . Two m a jo r fa c ies a s so c i a t io ns occ u r . T he f ir s t , wh ich 
ch ar ac te r i ze s mo s t o f t h e type se ction (P 2 1) , c o n s ist s of interb e dde d s tro m ­
a to lit ic , l amina te d a n d m as s iv e d o lom ite . The s t rom a t o liti c b e d s ar e 
l a t e r a lly con t inuo u s a n d ar e fr om 2 t o 5 0 f eet th i c k . The th inne r b e d s contain 
s c a t t e r e d , well -l a m in a t e d t o p oo r ly l aminat e d , co lum n ar o r turbinat e s trom­
a to lites of t h e non - linke d 'S H ' type (L o g a n e t a l. , 1964 ). T h e t h i c k e r b e d s 
h ave clo se l y s p ac e d , w e ll - l a m in a ted, b ranc hing colum n a r s t rom atolites , th e 
diamete r of w h i ch r e a che s a m a x imum o f 3 f eet a b out 10 to 15 fe e t f r o m t h e 
bas e of the b e ds , and a m in imum n e a r t h e t o p o f the b e d s . Adj ace n t c o lumn s 
are alte r n atel y linke d a n d n o n - linke d , e xcept n e a r th e bas e wh ere t h e y a r e 
com m o nly non - linke d . One b e d o f t h i s t ype , 5 0 fe et t h i ck, oc c ur s a t t h e t op 
of t h e fo r m at io n a n d is a pr om in e n t r idge - formin g u n it. M agn ifice n t b edd in g 
p l ane exp o s u re s o f t h e s trom a tol i t e s in thi s b e d , r e ve alin g b oth circu l a r a n d 
e ll iptical cross - s e ctions , may b e s e e n on t h e sma ll i s lan ds e a s t o f P ethei 
Pe n in s u l a about I mile n o r th o f U t sing!' P o in t (P I 8) . T h e laminate d d o lomite 
o f t h e f i r s t f a c i e s ass oc i a t ion con t a ins o ncolit es (d e tac hed , dis c -shap e d 
s t r omato lite s w ith dis c ontin u ous c onc e nt ri c l aye r in g), e dg e w i s e c o n g l ome r a t e 
or 'mic ro-b r e ccia ' , desic c at ion c racks , a n d s t romatolit e s of t he late rally 
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linked 'LLH' type (Logan et al., 1964). The laminations, which a re of milli­
metre scale, contain many'micro-disconformities' and in many beds grade 
upward into mas sive dolomite. 

In the; se c ond major facies association the stromatoli t es occur in 
mounds or bioherm-like assemblages rather than in continuous beds. 
Stromatolite mounds about 20 f e et acros s occur n e ar the base of the type sec­
tion (P21), but far more impressive mou nds 50 to 150 feet across and 60 feet 
thick occur at the northeast corner of Blanchet Island (P 12). The mounds are 
made up inte rnally of branching columnar stromatolite s and are mo stly ell ip­
tical in plan view. Stromatolite mounds also occur east of the type section, 
but here secondary dolomitization obscures their intricate internal structur e . 
Whe re unaffected by secondary dolomitization, the stromatolites within the 
mounds are common ly compos e d of limestone with dolomitic laminations. 
The mounds ar e surrounded by c oarse - g rained, clastic carbonate sediment, 
made up mostly of fra grrte nts derive d from the s t romatoli te s in the mounds. 
Thin beds of stromatolites pass continuously from the mounds into the inter­
veni ng clastic beds and provide a measure of the amount of r e lie f a t tained by 
the mounds. Even in the large st mounds , the relief apparently was not more 
than about 6 feet, and c ommonly less than 3 feet. The clastic beds are com­
monly ripple -marke d and crossbedded, and, where undolomitized, are 
cen1ented by sparry c alcite. Laminated dolom ites are rare in this facies 
association , 

The Taltheile i Formation ovedies the Douglas Peninsula 
Formation c onformably. The contact i s marked by an abrupt chang e frorrt 
thin bedded, fissile, red, lamina ted marlstone to thick bedded, r e sistant, 
brown weathering, sLromatolitic dolomite. 

The formation is ovc;rlain by the thick bedded, largely non­
stromatolitic, blue-grey limestone of the Utsingi Formation conformably. A 
few t hin stromatolite b eds o c cu r n ear the base of the Utsingi Format ion but 
i:he cOlltact is placed at th e top of the u ppermost, ridge -forming, 50 -foot thi.ck 
stromatolite bed of the Taltheilei Fo r mation, 

Laterally , the Taltheile i F ormation p asses with abrupt facies 
chang e into b e ds typical of t he Utsingi Forrrtatio n . This cont act is e xposed on 
the cliff face on the northeast s ide of Blanchet Island (P 12) at longit ude 
112°10'W. At th e east end of the T a lthe il e i Formation outcrop b e lt the s ame 
facie s change occurs b u t is obscured by se condary dolomitization. The 
Uts ing i Formatio n in part overlies, and is in p a rt late r ally equivale n t to th e 
Talthe ilei Formation. 

The T altheilei Fo r mation is of shallow wate r marine orig in. 
Nlany of the faci e s ar e similar t o tho s e o c cur r i ng in c a rbonate platform r e ef 
comple xes of you nger r o c ks. The fir s t facies ass e rrtblag e is characte ristic 
of back-r e ef lagoonal dcpos ition with ac cumulat ion 0 c cu r ri n g pI edorrtinantl y in 
the in te rtidal z one. The b e ds of non-linked stromatolites a r e interp r eted a s 
low int e rtidal, whe r e as the larrtin ated dolomit e beds, analogous to 'c r yptal g al 
lam init es' (Aitken, 1967), a c cumulat ed in the hig h inte r t ida l zone. The 
massive dolomite beds a r e more difficult to int erpret, but t h e ir in timate 
association wit h laminate d and stromatolit i c beds in dicates that they too were 
forrned w i thin, or close to the li ttoral zone, p e rhap s under supr atidal 
co n ditions. 
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The stromatolit e mounds o f the se cond f acie s as s e mblage ar e 
ana logous t o the organi c r eefs of younge r r o c k s . That t he m oun ds fo r me d an 
e ffec t ive b a r rier in fr o nt o f the lagoo n al f acie s i s e vide nce d by t h e m uch 
coar s e r cla s tic s e diment s surrounding th e m oun d s depos ited u n der highe r 
me chanical ener gy c o n ditio n s . The t ops of the m ounds prob ably p r otrude d 
in to t h e li t t o r al zone , but t he clastic b eds accumu lating a t t he base o f t h e 
moun d s m ay h a v e been p e r manent ly submerge d and subject to ne a r ly con t in ­
uous s e diment movement, conditions wh ich did n o t allow t he sedime n t su rface 
to be stabilize d by algal mats. 

Uts ingi Formatio n 

The name of th e formation is d e rive d from Utsingi Point a t t h e 
southwe s t e rnmost end of Pe thei P eninsula . The typ e sec tio nis onth e eastside , 
ne a r the no rth e nd, of the l arges t a n d mos t northe rly o f tlle i slands e a st of 
P ethei P eninsula about 4 1/2 mile s no rth of U tsingi Point at latitud e 62°25' N , 
longitude III °36' W (s ee Appe n dix 9). 

The formation i s e xpos e d alo ng a linear outcrop belt which 
ext ends f rom t he northeas t side of Blanchet Islan d, pas t t h e n o rthwe s t corn er 
of Et- th e n I slan d , and a l ong the entire l ength of Peth e i Peninsula and Douglas 
Peninsula to t he are a a rou n d M e ridian Lake , a distanc e o f about 120 mil e s . 

The typ e s ection (PI8) i s 2 10 feet t h ick, a minimum for the for­
mation. Between long itudes 11 00 40 ' W a nd 112°10'W, where it o v e rlie s t h e 
T a lthe il e i Formation, t h e Uts ingi F o rmation is l e ss than 500 fe et thi c k. To 
th e ea s t and w es t of this a r e a, where t h e Talt h e i le i Formation i s abs e n t and 
the Utsingi F o rmaLiolj r e sts d ire ctl y on the Douglas P e n insula F ormat ion, it 
r e ache s ~, thickness o f 1, 000 f e e t or mor e. 

T he fo r m ation is info rma lly considere d to compris e two m e m be rs. 
The l owe r, and thicker member co ns i sts of a mo n otonous s u c ce ss io n o f thick 
be dde d, blue -g r e y w eath e r ing , c r y s talline limestone with distinc tive d i scon­
t inuous l aminatio ns and m o t tling of b r o wn weath er ing dolom ite . At the base 
o f the member , thes e lami nations hav e the form of c o ncave-upward di s cs 2 
to 3 centime t re s acros s . The d isc s a re commo nly ve rtically- s upe r imposed 
t o fo r m v e r t ic al or steepl y incl ined r o d s s e ve ral feet lo ng. I n the uppe r par t s 
o f the member t he do lomit ic mo ttling i s more ir r e gul a r and t h e inte r v ening 
lime s t o ne t ake s the form of p oo rly define d c olumns, a bout 5 ce nt imetre s 
ac ros s, wi t h f a int , c o n v e x -up w a rd l aminat io n s. At s e v e ral horizons in t his 
m e mbe r, t h e b e ddi ng surface s h ave the co nfigurati o n of p r efer ent i a lly ori­
ented , e llipt ic a l domes o r line a r ridges , w i th gently co n v e x -upw ard to p s and 
sharp , angul ar tr oughs. The domes a r e f r om 2 to 50 feet a c r o ss, a nd f r om 
5 t o 250 fe e t lo n g, and h a ve l ong axe s whi c h con s is te ntly s t r ike p e r pend icul a r 
to t h e out cr o p b elt . 

The upper m e mb e r forms a p r o m inent low ridg e along t he e ntir e 
le n gth of Peth e i and Dougl a s P e n insulas . I t cons is ts o f mass ive l y bedded 
white limestone which p rodu ce s ve r y large and angular talus blocks. The 
limestone contains clos e ly s p ac e d and highly crenulated silice ous or dolom it ic 
l amination s . The limestone o f this m embe r is in many sections coar se l y 
cryst;tlline. 
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The Ut sing i F ormatio n con formably overlies both the Talthe ilei 
Formation a nd the Dougla s P enins ula F o nnation. The form e r contact i~ 
place d at the top of the p r omin ent ridge -fo rming 50-foot thick stromatolit e 
b ed . The con tacts a re eas ily mapped o n t h e basis of contrasting colours , 
from b ro wn to blue - g rey i n the form e r cas e, and from re d to blue -gr e y in the 
l att e r . 

The fo r m a tio n is o v e rl a in by the Wildbre ad Formation. This 
contac t i s placed at the t op of the p rominent ridge formed b y the upper m e m­
b e r of the Utsingi F o rmation, and is mark e d in most se c tions b y a thin, but 
easily re cognize d, stromat olitic lime s t one b e d. 

On the north limb o f t he s ynclino r ium, muc h o f th e lowe r part of 
the Utsin gi For:mation pass e s late rally w ith ab r upt t ransition into st r oma t o l­
it i c dolomite of the Tal t he il e i F o rmatio n . To t h e south, the formationpass e s 
laterally into the McLean F ormation . Thi s latte r faci e s change is gradational 
and separation o f the two fo r matio ns in the ar e a around N e w Lake (P36) is 
arbit r ary. The McL e a n F ormatio n contains mor e argillit e and less dolomite, 
e x c e pt whe r e it has u ndergo n e c ompl ete second ary d olomitization, wh i ch h as 
obl i t e rat ed s tructu r es a nd p ro duc e d a high ly cavernou s fabric. The McLean 
Forma cion is ::TIore pro:minen tly laminated and i s red-brown r athe r than blue­
grey . 

The orig in of t he Utsingi Formatio n i s no t e asily establi she d. It 
is megascopically similar to t he Devo n i an P all i s e r Formation and to the 
'parte d lime stone ' fa cies describe d by A it ken (1967) f rom the Cambrian, both 

occur ri ng in t h" C; an a dian Rocky Mountains. Be ale s (1956) inte rprets th e 
forme r as being of sha llow marine origin on t he basis of petrography, and 
Aitke n reaches a sim ilar con clusion for the latte r on the b as is of strat ig raphic 
pos ition . On the other h and , Fis c h er ( 1964) de scr ib e d rocks in the T rias sic 
of t h e Swiss A lps wh i c h petrograph ically clos e l y resemble t h e Ut s ingi fa ces. 
Fischer int erprets these rocks, which h e named 'loferites', to have b ee n 
d e p o s ite d on high inte rtida l or supratidal salt flat s or 'sabkha s' similar to 
tho se fou nd today along the Trucial Co ast of t he P er sian Gulf (Illing, e t al. 
1965) . 

The wrinkle d lami nations and c o n cave - u pwa rd , disc -shaped 
mottling of the Utsingi F o r m a tion supe r f icially re semble d e sic c ate d alg al 
m a ts , an d the elliptic a l dome s, a lthough without known mo d e rn ana l o gu e s, 
are p re sumab ly a type of a lg al strom a tolite . Und e r t he m ic r o s cope , muchof 
the ro ck is s e e n to c o n sis t o f p a rtl y recrys talli ze d p e lle ted calcilutite , but 
s c attered throughout a r e patche s o f cle ar, sparry calcite or 'b i rds - eyes ' 
interprete d b y Fischer as the fi llings of s hrinkage pore s produce d d u r ing 
desiccation . The presenc e o f scattered grain s o f quartz s ilt o f d e trita l origin 
is a l so a featur e whi c h thes e r o cks have in commo n w ith the s edim ents of 
mo dern supratidal mud flats , the quartz having been trans por te d by w i nds . 
The m ottle d p a ttern of d o lomit i z a t ion, var ying in percentage of dolomite f rom 
bed to be d, i s als o c ompar able to p e necontemporaneou s dolom iti zation 
ob s e rved in many s upratidal lime mud fl at s in t he R ecent . Although a supra­
tidal o rigin is favoured, a majo r d ifficu lty with any interpre t a tion of the 
Utsingi Formation is to explai n its r e m ar k a ble thicknes s a n d uniformity. 
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W ildbre ad F o r mation 

The name of the formatio n is d e rived from Wildbread Bay, 
b etwe e n Douglas P e ninsula an d K ahoche lla P e ninsula in the East Arm of Great 
Slave Lake. The type s e ction is south of the w e st e nd of Wildbread Bay, 1 
mile west of the Gap, near the east end of Pethei Peninsula at latitude 
62°44'N, longitude llOo30'W ( s e e Appendix 10). H e re, the formation is typi­
cally exposed on the north s ideof t he highest ridge of the peninsula. A much 
mor e accessible and b ette r expo sed, but unfor tunately incomplete section 
occurs about half-way down the east side of the largest and most northerly of 
the islands east of Pethei P e ninsula (P18), about 4 miles north of Utsingi 
Point. This section is c ontinuous with the type section of the underlying 
Utsingi Formation , but the upp ermost 50 -foot thick stromatolite bed of the 
Wildbr e ad Formation is not exposed. This r e mar kable b e d, howeve r , is 
well- expos e d in a ser ie s of a c c e s sible l a k e shore out crops at the eas t e nd of 
Tochatwi Bay (P35) at latitude 62° 4 0'N, longitude 109°43'W, a n d lat i tude 
62°39'N, longitude 109°41' W . Two photographs of this bed at the Tochatwi 
Bay location are presented by Lausen (1929, pp. 384-385). 

The formation is exp osed on the north limb of the East A rm syn­
clinorium from longitude 11 2 ° l7'W near t he northeas t end of Blanche t Island, 
across the northwe st corne r o f Et-then Islan d, and along the e ntir e length of 
Pethei Peninsula and Douglas Peninsula to the east e n d of Tochatwi Lake at 
longitude 109°25'W , a dis t a n c e of about 140 miles. On the south limb, the 
formation is absent in all bu t two sections, the northwe st side of Keith Islan d 
(P 14) and 1 mile northeast o f Compton Lake (P 34 ) . 

The type sec tion o f the fo rmation is 198 fe e t thick. All of ',he 
sectio l: s on the nor th side of the s yncl inorium are b e tween about 200 and 250 
feet thick. The format ion thicke ns to t he south, and althoug h difficult to mea­
sure accurately becau s e of dolomiti z ation, it is perhaps 600 fee t thick north­
e ast of Compton Lake (P34), north of M er idian Lake (P37), and on Keith 
Island (P 14). 

Like the Taltheilei Fo rmation, two major facies associations 
occur ill the Wildbread Formation. The f irst is on the north limb of the s y n­
clinorium between Et- the n Isl and (P 16) and the b a se o f Douglas P e nin s u la 
(P32) . In this area, the top o f the fo r mation i s marked by a 50-foo t thick 
branching columnar st r omatolite b e d very similar to t he topmost bed of the 
Taltheile i Formation. Below this bed , thre e facies are inte rbe dde d. The s e 
are (1) whi.tc, common l y rec r ystall ized, ripple -mark e d, thin -bedded , o o litic 
lim e s tone; (2) w e ll - lam inat e d , g rey limes t one a n d brow n w eathe ring do lomite 
w ith stroma tolites of the l ate r a lly linked ( 'LL H ') type (Log an e t al., 1964 ), 
oncolite s and e dg e wise congl omerat e ; and (3) thick-bedde d whrteto g r e y lime ­
stone wit h a m ott l e d crystalline textur e , crenula t e siliceous or do lomitic 
laminat ions, 'cone - in -cone ' structu re, and elliptical dome - l ike bedding con­
f igur atio n similar to t h at fo und in some h o ri zo n s of t h e U ts ingi Formation . 

The scattered e x posure s o n the south limb of the synclinor ium 
belong to the second facies as soc iation. Secondary dolomit i z ation 0 bs cu re s 
the pr imary structur e s in man y of these sec t io n s. Where u n dolomitized, the 
rocks are composed of stromatolite mounds, b ioherm -like structures gener­
ally less than I S feet ac ross. The mounds are surrounded by c rudely bedded 
calcirudite, in which most of the lime stone fr agm ents w e r e d e rived from the 
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stromatolite mounds. Ooliti c limestone, so common on the north limb of the 
synclinorium, is rare in thes e rocks, and the; 50-foot thick branching colum­
nar stromatolite bed is not recognizable. This assoc iation is b e st e x:->osed 
about 1 mile northeast of Compton Lake (P34) and sections trans itional 
between the two associations, which contain stromatolite mounds and oolitic 
beds, occur near the northeast end of Blanchet Island (P 12), on the small 
island north of Keith Island (P14), and on the south side of Tochatwi Bay near 
the east end (P32). 

The Wildbread Formation overlies the Utsingi Formation 
conformably, the contact being placed at the top of the prominent low ridge 
formed by the upper massively bedded white limestone member of the Utsingi 
Formation. In mo st sections, a thin but distinctive, well-laminated stroma­
tolite bed marks the base of the Wildbread Formation. 

The formation is conformably overlain by the Hearne Formation, 
the contact be ing place d at the top of the prominent, ridge -forming, 5 a -foot 
thick blanching columnar stromatolite b ee d. As in the case of the Utsing i 
Formation which it closely res e mbles, a few thin stromatolite beds occur 
n e ar the base of the Hearne Formation in some sections, but its predominantly 
non-stromatolitic, thick-bedded characte r make it easily distinguishable from 
the Wildbread Formation. The upper part of the Wildbr e ad Formation in the 
more southerly exposures is latel-ally correlative with the Hearne Formation. 
In this area the Wildbread Formation i s thicker, the Hearne Formation thin­
ner or absent, and t ypic al Wildbread and Hearne lithologies are in part inter­
tongued. 

Farther south, the Wildbread Formation passes abruptly into the 
Pekanatui Point Formation. This lateral facies change is usually obscured 
by dolomitization, but minor intertonguing of lithologies occurs in the 
Compton Lake section (P34). The contact is easily mapped because the 
Pekanatui Point Formation is very thinly be dded, fine -grained (except for a 
f ew coarse d eb ris-flow beds), and entire ly non-stl·omatoli-cic. 

As in the case of the Taltheilei Formation, the varied and well­
preserved primary sedimentary facies in the Wildbread Formation facilitate 
d c-tailed interpretation. The first faci e s association is a typical back-reef 
lagoonal succession. The oolitic limestone beds were deposited under shallow 
marine, subtidal conditions, the stromat olite beds on intertid 1.l flats, and the 
thick··bedded limestones arc perhaps supratidal. Poody developed stroma­
tolites in some of the oolitic beds may have formed in the subtidal envir-on­
ment. 

The stromatolitic mounds of the second faci e s association are 
analogous to the l'eefs of younger carbonate complexes. The coarse clastic 
c arbonate sediments which surround the mounds were d e posited in the high 
energy inter -reef environment. 

The depos itional strike, paralle l to the contemporary coastline:, 
lS approximately parallel to the outcrop b elt on the north': rn limb of the s yn ­
clinorium. Many beds can be traced for ove r 100 miles along this belt, 
whereas very rapid facies changes take plac e p e rpendicular to the belt. The 
sedimen tary structures record_ tidal currents and wave surge perpendicular 
to the belt. 
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Hearne Formation 

The name of the formation is derived from Hearne Channel which 
separates Blanchet Island from the north shore of Great Slave Lake. The 
type section is on the south side of the peninsula which protrudes from the 
northeast side of Blanchet Island south of Hearne Channe l at latitude 62°05'N, 
longitude 112°14'W (see Appendix 11). 

The Hearne Formation is exposed along the north li:mb of the East 
Ar:m synclinoriu:m fro:m longitude 112°17'W near the northeastendofBlanchet 
Island to the east end of To chatwi Bay. Only at the ends of this belt is the 
formation completely exposed. On Pethei Peninsula and Douglas Peninsula a 
thick diabase sill intrudes the formation and only the lower part, beneath the 
sill, is exposed. 

The type section (PIO) of the for:mation is 300 feet thick, and 
there is little apparent change in thickness along the outcrop belt. The 
for:mation thins to the south. 

The predominant lithology is thick bedded, white to light grey 
limestone with laminations and mottling of reddish limestone or dolomite 
similar, but less distinct, than in the Utsingi Formation. Elliptical domal 
bedding configurations similar to the Utsingi Formation also occurs , as do a 
few thin stromatolite beds near the base of the formation. A single, thin, 
well-laminated stromatolitic limestone and dolomite bed occurs at the top of 
the formation and is well exposed in the type section. The stromatolites in 
this bed have a distinctive triangular outline in plan view. 'Cone-in-cone' 
structure is well developed in the limestone beneath this stromatolite bed. 

The Hearne Formation conformably overlies the Wildbread 
Formation, the contact being placed at the top of the 50-foot thick branching 
columnar stro:matolite bed of the Wildbread Formation. The thick-bedded , 
and predominantly non-stromatolitic Hearne Formation is easily distinguished 
from the thin-bedded, stro:matolitic Wildbread Formation. 

The formation is ove rlain by the Stark Formation of the Christie 
Bay Group without structural discordance. At several locations on the east 
sid e of Blanchet Island, red, brecciated :mudstones of the Stark Formation 
are conformable with the upper:most laminations in the thin stromatolitic bed 
at the top of the Wildbread Formation. 

Toward the south limb of the East Arm synclinorium, the Hearne 
For:mation passes laterally into the thi c kened, 'reefal' facies of the Wildbread 
Formation. There is considerable intertonguing of typical Wildbread and 
Hearne lithologies, but the contact between the two may be arbitrarily placed 
where stro:matolitic beds make up mor e than one -quarter of the total thickness . 

The same interpretive problems arise in the Hearne Formation 
as were outlined in the discussion of the Utsingi Formation which it closely 
resembles. The stratigraphic position of the formation sheds some light on 
its origin. The Hearne overlies the back-reef lagoonal facies of the Wildbread 
Formation , and passes laterally into the reefal facies of that formation. A 
back-reef lagoonal origin for the Hearne Formation is therefore probable, 
with the original sediment perhaps being lime mud rather than oolitic li:me 
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sand as in the Wildbread Formation. The lack of stromatolites suggests a 
permanently submerged rather than intertidal site of d e position. 

Terrigenous Basinal Sequence 

The strata on the south limb of the East Arrn synclinorium which 
are stratigraphically correlative to the rocks in the type section of Stockwell's 
(1932, 1936) Pethei Formation are markedly different in lithology and origin . 
Most of these beds contain t e rrigenous sediment, argillite or greywacke, in 
contrast to the pure carbonate rocks of the north limb. None of the forma­
tions of the southerly sequence contain stromatolites, although some have 
structures which may be organic in origin. These formations are interpreted 
as being of deeper water origin than the rocks of the north limb. Because 
they are more terrigenous, and were deposited in a bathymetric basin, they 
ar e here referred to informally as constituting the Iterrigenous basinal 
seque nce' of the Pethei Group, in contrast to the 'carbonate platform 
sequence' to the north. 

McLean Formation 

The name of the formation is derived from McLean Bay in Stark 
Lake, south of Tochatwi Bay in the East Arm of Great Slave Lake . The type 
s e ction is exposed near the west end of the long island west of Krys Point in 
Stark Lake at latitude 62°25'N, longitude 110031 ' W (see Appendix 12), but a 
better exposed section whic h was not measured occurson the north side of 
McLean Bay on a cliff 4 miles southeast of the type section. 

The McLean Formation is found in scattered exposures along the 
entire length of the southern limb of the East Arm synclinorium from 
Fairchild Point (P38) on the east, to the Caribou Islands (P 1) on the west, a 
distance of more than 150 miles. The type se c tion of the formation is 395 
feet thick, and other measured sections are of comparable thickness. 

The lower part of the formation c onsists of medium to thin bed­
ded, grey limestone with closely spaced, 1 centimetre thick, rag ged and 
crenulated, discontinuous laminations of red-brown mudstone. The mudstone 
imparts an irregular fissility to the rock. The upper part of the formation 
consists of brown to green mudstone w i th flat·,bottomed, convex-upward nod­
ules of argillaceous limestone 3 to 5 c entimetres across. In many of the beds 
the nodules have been rotated and dislocated from their original positions. 

The McLean Formation overlies the Douglas Peninsula Formation 
c onformably . This contact is not always easy to select in the field because 
the dominant lithology of both formations is laminated, red-brown, argilla­
ceous limestone. The McLean Formation is more calcareous, and the 
lamination is less well d e veloped than in the Douglas Peninsula Formation. 

The formation is overlain by the Blanchet Formation, or the 
Pekanatui Point Formation where the Blanchet Formation is absent. The 
lower contact of the Blanchet Formation is placed at the base of the lowest 
greywacke sandstone bed, and is conformable. The contac t with th~ Pekanatui 
Point Formation, also conformable, is marked by an abrupt change from 
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nodular bedde d calc a r e ous m udstone t o thin , e v enl y b edded l imestone with 
p artings o f arg illite or argill a c eou s dolom ite. The Pe k anatu i P o int Formatio n 
is grey or whit e whe reas t h e McLean Formation is red-brown, 

Late rally , the McL e an F ormat ion pass e s through a broad transi­
tion zone into the Utsin gi Fo r mation of the Carbonate Platform S e que nc e . 
T he transition zone is dolon liti £ed in many se ction s , but whe re u ndolo mi t ized, 
the contact is arbitrarily placed according to bot h the arg illite content and 
the disappearanc e of the concave-upward disc-shaped lamination s character­
istic of the Utsingi Formation. 

The McL e a n Formation is c ons idered to be largely of mar ine 
origin, and its upper part is thought t o h ave been deposited in de e p e r w ate r 
thall the cor r e lative Uts i ngi F o r mation o f t h e Car bonate P latform Se qu e n ce. 
D ee per water o r igin c annot b e prov ed dir e ctly from sedim entary s t ructur e s 
in the McLean Formation, b u t rather b y t h e fact th a t identical lit hologies are 
in t e rb e dde d w ith turbid i t e g r e ywacke b e d s in the lowe r part of the Blanche t 
Form a t io n , inasmuch as tu r bidit e s e quenc e s ar e bel ie ved to b e d ee p wate r 
d e posits . N odular-bedd e d calcareous arg illite s typ ical of the Mc L e a n 
Formatio n a re charac t e ri s ti c o f the ' o pe n mar i n e o ff - reef' e nvironment in th e 
Lo we r, Middle and U ppe r D e vo n ian s e c tions in W e ste rn C anada (Dooge , 1966) 
but the gene tic signific ance o f th e n odu lar st r uctur e i s n ot w ell e stablished . 

Blanchet F ormation 

The name i s derived from Blanchet Island in t h e E ast A rm o f 
Great Slave Lake a n d the t yp e se c t ion is n e ar t he south west end o f the i s land 
a t lati tu d e 61°56'N, longi t u d e 11 2 °4 0 'W ( see Appendix 13). Othe r imp r e ssive 
exp o sur e s o f t hi s for m atio n o ccu r o n the sou th side of B l anc het I s l and and on 
the sma ll islands be t ween th at i sla nd and t h e C aribou Isl a nds . 

T h e format io n oc c urs o nly in the s outhw estern part of the East 
Arm . I t i s e xpos e d on the south side o f t h e Caribou Isl ands (P I) and Bla nchet 
Islan d (P2 , P4, P 5, P7 , P 8, P 9) , around Pek a n a tu i Po i n t (P I5 , P17, P 19), 
on the s outh s h o r e o f Christie Bay south of Re d cli ff Island (P22), a nd no rthof 
Murky Lake (P 24) (Barne s, 1953). It is absent east of S nowdrift. 

The t y pe s ectio n i s 99S fee t thick , but t h icknes s e s dimin i sh to the 
northeast. 

The most con spic uous lith ology of t he Blanchet Fo r mation i s 
gr eywacke s andstone in closely s p aced , parallel-side d, graded b eds less than 
1 . 5 fe e t thick. T he g reywack e b eds a r e sep a rated b y thin beds of arg ill it e o r 
interlaminate d argillite -lim e stone. At som e h o r i zo n s , s e v e ral greywacke 
be d s a r e s u p e rimp o se d with n o in t e r v ening ar g ill ite a nd form singl e g r e y­
w a cke units up to 8 feet t hick . Aside f rom g r ai n size gradation , th e g r ey ­
wackes h ave li ttl e v is i b l e internal st ructu r e. Ripple - d r i ft-laminat ions are 
s een at th e top o f s ome b eds , b u t the bo ttoms o f th e b eds, a lthough v e ry 
s h a rply d efine d, rar e l y have sole markings or c u t-and-fill st r uctures . 

The gre ywac1~c. s consist of 35 per ce l',! v ery angular quartz grains , 
15 p er cent ro c k fragme n ts, 20 p e r ce nt fe ldspar and 30 p er c e nt fine.g r ai ne d 
chlor i tic mat rix. The ro c k f r a g m e nts are mainly sedimentary, v olcani c and 
low g rade metamorphic types. 
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In t e rbed d e d with the g re ywacke are units of argillite up to 75 feet 
thick with nodule s of arg illac e ous lime s to ne and v ery thin. eve nly bedded 
limestone with argillite partings. The fo r mer are lithologically similar to 
rocks of the underlying M cLean Formation a n d occur in the l o wer part o f the 
Blanchet Formation. The latter occu r in the upp e r part and are lithologically 
like beds in the overlying Pekanatui Point Formation. 

The Blanchet Formation ove rlies the McLean Formation and 
underlies the P e kanatui Point Formation both conformably. The format i on 
wedges out to the northeast and in the are a of Stark Lake the Pekanatui 
Formation directly overlies the McLean Formation. S e veral of the upp e r 
units of the McLean Fonnation and lower un i ts of the Pekanatui Point 
Formation can be trac ed f rom northeast to southw est between the greywacke 
b e ds within the Blan chet Formation. The lower conta ct of the Blanchet 
Formation is placed at the base of the lowest gre y wacke bed. a nd the upper 
at the top of the uppermost g r e ywacke b e d below the m ajor . thin-bedded 
lilne s tone member of the P e kanatui Point Formation. A thin greyw acke and 
sha le unit occurs near the top of the Pekanatui Poin t Formation in som e sec­
tions. but t his unit is not included in the B lanchet Formation. 

The rh ythmic alternatiun of p a rallel-sided greyw acke and arg il­
lite . the graded b e dding . and the lack o f crossbe dding. cut-and-fill . or mud­
cracks indicate d e positio n from tUl~ b idity currents. Geologically instantan­
eous deposition of the gr e y w acke beds i s corrob orate d b y t h e lTIan n e r in wh ich 
they wedge in betwee n un i t s of the McLean and P e kanatui P oint ForlTIation but 
do not replace thelTI . It is generally a g r eed that tu r bidites are d e posits of 
de e p w ater. and the Blan chet Formation t he refor e p r o v ide s the best ev idence 
for bathymetric basinal conditions to the south a nd sou thwest of the c arbona te 
platforlTI sequence in the P e thei Group . 

P e kanatui Point F ormatiun 

The t ype section of this forlTIat ion is on the south shore o f Chr i stie 
Bay 2 miles east o f Pekan atui Point (where the form a tio n al nalTIe is derived) 
at latitude 62°08'N. longitude Ill o 35'W (s ee Appe ndix 14). Here the lower 
members of the forlTIation are well expose<f on the west side of a small bay 
and the upper members on the e ast side o f the same bay . 

The Pekanatui Point Formation occurs along the entire length of 
the south lin1b of the East AllTI synclino r iulTI from Caribou I s lands (PI) to 
Charlton Bay (P39). a distance of 160 miles a nd is well expos e d on the south 
side of Blanchet Island (P7). Pekanatui Point (PI9). Pointe-a-Tuer on Keith 
Island (PIS). near Krys Point in Stark Lake (P28). and on the south s ide of 
Belle He (P39) in Charlton Bay . 

The t y p e s e ction of the fOl'lTIation is 340 feet thick but sections to 
the northeast decrease in thickness to less than 250 feet. 

The Pekanatui ForlTIation is cOlTIposed of three lTIajor lithologies 
of which the most abu ndant and striking is ver y thin . evenly bedded . light 
grey aphanitic lilTIes tone. The limes tone beds are mostly 1 to 5 ce n tilTIetr es 
thick and are separated b y paper -thin siliceous sealTIS or by argillit e lamin a­
tions less than I centimetre thick. T w o ou t standing features of thes e b e ds 
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ar e co n volu t e be dding a nd b r e c cia b e d s. The angular f r agm e nts in t h e b recc ia 
b e d s r ang e in si z e f r om 2 centim etre s to b lo c ks up t o 15 f e e t or rnore a c ro s s. 
The s i z e of f ragrn e n t s in a ny o n e b e d is re m a rkably un iform an d the sma ll e r 
f r a g m ent s are c o mpo s e d o f litholo gie s s imilar to the surroun ding be ds. A 
spe ctacular e xpo sur e of this typ e of b recc i a oc curs on the nor t h side of 
Fairchild Point (P38). B r e c c ia s cont ai n ing large blocks are rare but o r. the 
l ong isl and south e ast of Blanc h e t Island, r a ndomly orie nted blocks of strom­
atoliti c lim e stone a nd dolomit e occur in b e ds asso c i a t e d wi th the normal thin­
bedded aphanitic lim e stone typical o f t he formation. In mos t sect ions , how­
ever, th e br e ccia beds ar e obs cur e d by dolomitization which i s a commor; 
fea tur e of the formation n e ar the contact with the Wildbread Formation . 
Whe re undolomitized, th e thin-bedde d lim e stones form prominent outcrops. 

The two oth e r commo~ litholog ies of the formation are dark grey 
arg illi te s or argillaceou s dolomite with nodu le s of lime stone, and gr e ywacke 
beds similar to those in the Blanchet Formation. 

The Pekanatui Point Formation conformably overlies the Blac:chet 
FOrIllation, or, whe re the latter is abse n t, the McLean Formation. The 
contact is at th e transitioL from n odular cal c areous mudston e o f the 
lvlcl ,ean Yorrnation, or greywackC' and argill ite of the Blanch et Formation to 
dominal :tly thin-bedded limestone. 

The formation is overlain by the Stark Formation of the Christie 
Day Croup. The upp e rmost b e ds of the P e kanatui Point Formation arc com­
monl y fra c tured and s il i cifi e d beneath the Stark Forma tion, and in the area 
around Stark Lake comparison of di ffe r e nt s e ctio n s r eveals that in some up 
to 50 fe e t of strata are missing from the t op of the formation. This contact 
is the refor e tentatively des c ribed as a disconformity. 

The aphaniti c limestone s, their very thin a nd e ven bedding , and 
the lack of desiccation and stromatolitic structures sugge st r e lative ly d e ep 
w a te r d e p osition. The pr e s e nc e of turbidite greywacke s supports this inter­
prctat ion. ThE' br E' ccia beds are th e refore interpreted as submarine 'debris­
flows ' (Pray et al., 1967) gene r a t e d on th e sloping flanks of the c arbonate 
platform to tl1"e north. Convolute b e dding is intE:rpreled to be the r e sult of 
slumping of thE' limestone beds down the slopf' of the sea floor near the mar­
gin of th e carbonate platform. 

CHRISTIE BAY GROUP 

Stockwe ll (1932) informally divided the 'Great Sl;we Group' into a 
'L ower P art' and a n 'Upper Part'. In the 'Upper Part' he named (Stockwell, 
1936) and describc:d three formations as follows: 

3. Pearson Formation 
"columnar-jointe d lava flows with interbeds of argillite" 

2. Tochatwi Formation 
"a thick assemblage of shaly sediments and sa11dstonc" 
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I. Stark Formation 
" possibly 1,000 f ee t c hiefly of inte rbedded vari-coloured 
dolomite, red shale and limestone, som e laye rs being much 
brf'cciat cd". 

He did not designate specific type sections for the se formations other than the 
locations implicit in their names. 

The name Christie Bay Group is proposed for the strata referred 
to informally by Stockwell as the Upper Part of the Great Slave Group. The 
name is derived from Christie Bay in the East Arm of Great Slave Lake. 
Excellent exposures of each of the formations in the group occur on the south 
shor e of the bay, a n d o n the islands within it. The vast majo r i ty of beds a re 
compos e d of red te rrigenous sediments and are the r e fore in accordance with 
t h e recommendation thai a gr oup be an assemblage of "assoc i ated formations 
having significant l ithologic featur e s in common" (Article 9a of the "Code of 
Stratiglaphic Nomenc lature") . 

A location map o f mr:asure d sections is shown in Figure 9. 

Stark Fo rmation 

The Stark Fo rmation was named by Stockwell (1936) after St;crk 
Lake, south of Tocha twi Bay in the East A r m of Great Slave Lake. 

A c omplete se c tion could n ot be found by the writer . The mud­
stones which make up the bulk of the fo r mation a r e highly r ece ssive, and the 
abund ant disharmunic folds and faults m ake e x tr a polatio n of thi c k ne s s from 
scattere d outcrops unreli a ble. We ll-expo s e d, b ut incomplete s e ctions are 
found at the nar rows in Sta rk Lake (C 19) a t l at itu de 62°27'N, longitude 
110 0 13'W, and this a r e a is the r e fo re cho s e n a s the t yp e location. 

The Stark Formatio n is fo u n d through out the e nti r e a r e a, from 
Caribou Islands (C1) on the w e st to Charlto n Bay (C28) in the e as t, a distance 
of 16 0 miles. It is m ost e x t e nsively exposed on the south limb of the East 
A r m synclinorium arou n d Sta rk Lake, but it also o cc urs on the north limb 
ne ar the northwest corne r o f Et- t h e n Is l an d ( C 6 ) and on the north shore of 
Christie Bay southe a s t o f T althe il e i N a r r o w s(C8) . 

The thickness of the fo r mation is extremel y difficult to determin e 
bec aus e o f t h e r e c e ssiv e n a tur e of the m u d ston e s , and because o f widesp r e ad 
fau lts, b reccias , and disha rmonic folds. In most arlj iJS, two dis t inc tive 
stromatolitic carbonate beds can be recogni z e d . The older of the two is 
about 85 fed thick, the younger abou t 125 fe et thick . On th e sou th s ide of 
Belle lIE: in Charlton Bay (C28) (sec App e ndix IS), the two units are separated 
by about 150 feet of r ed mudstone-:- On the nor t h e ast side of Stark Lake (C 23) 
the interval b e twe en t he top of the upp er carbonate un i t and the ba s e o f the 
Tochatwi Formation i s 135 feet (se e Appe n dix 16). On the south side o f 
Tochatwi Bay (C22) this inte rval--r5220 feet. The interva l between the base 
of the Stark Formation and the lower carbonate unit i s commonly b re cc iate d 
and variljs from one area to anothe r. On the e ast side o f Christie Bay , 2 
miles northeast of Snowdr ift (C13), a minimum o f 1,500 f e et of unbrecciated 
l'ed mudstone of the Stark Formation is expos e d. The bas e of this section is 
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not exposed, but bec ause it is so much thicker than the mudstone intervals 
between and above the carbonate units, it is probable that these beds belong 
to the interval below them. If t his is correct, a minimum thickness for the 
form,ation as a whole is about 2,000 feet. 

The Stark Formation consists predominantly of red, silty, terri­
genous mudstone. The mudstone is commonly fractured and the fracture 
planes are coated with specularite. L ent icular patches parallel to bedding 
are pale yellowish green. The more silty beds commonly contain calcite or 
hematite-filled hopper-shape d crystal casts after halite , Most of the mud­
stones are devoid of sedimentary structures but ripple -marked bedding planes 
may be found in mo st sections, Thin b e ds of lithic-carbonate -pebble con­
glomerate occur in the mudstone i.nterval b e neath the Tochatwi Formation. 

Beds of yellow-brown weathering dolomite, mostly massive and 
less than 10 feet thick, commonly occur in the mudstone intervals. Two 
thicker carbonate units are prominently e xposed throughout the East Arm 
area. These carbonate units consist of inte rlaminated yellow-brown­
weathering dolomite and blue -weathering limestone, and unlike the terrigenous 
mudstones, commonly have exquisitely preserve d sedimentary structures. 
Ripple -laminations, low angle crossbedding, edgewise conglomerate, convol­
ute laminations, 'ball-aDd-pillow' str ucture , channels, and biohermal strom­
atolite mounds are all abundant featur e s of these beds. In some outcrops, 
the carbonate beds are coloured green , mauve, purple, or pink as a result 01 
small amounts of impuritie s, These bright colours are in striking contrast 
to the drab browns and gr eys of the underlying Pethei Group. 

Three main types of breccias form an important component of the 
Stark Formation. The first type consists of scattered angular to subrounded 
fragments, mostly less than 3 centinle tr e s across , of various do',omite and 
limestone lithologi,es widely scatte red in a matr ix of red mudstone, The s e 
breccias are thick and sho'lN lit t le strat ification, A second type consists of 
angular blocks of carbonate of uniform lithology in a 1TIatrix of mudstone and 
sparry whit" calcite. Ir. some instances t h e s e br eccias can be traced laterally 
into unbre cc iatcd carbonate beds. In othe r instance s they fill' pipe s' whic h stand 
perpe ndicular to bedding. Th8 third, and most spectacular type of breccia 
consists of lar'ge and small angul<1.r blocks of a wide variety of Stark Formation 
lithologies closely packed in a matrix of red mudstone and findy comminuted 
carbonate detritus Most of the blocks are carbonate or lTIudstonc, but sand­
stone blocks occur in breccias near the top of the formation and Stockwell 
(1932) reports blocks of syenite. The b reccias in many sections are hundreds 
of feet thick, but also occur as beds less than I-foot thick in unbrecciated red 
mudstone. Most of the breccias are overlain by unbrecciated beds similar in 
lithology to the brecciated material. 

The Stark Formation overlies the Hearne Formation and the 
Pekanatui Point Formation of the Pethei Group, The contact with the Hearne 
Formation is structurally confo rmable. On Blanchet Island (e2) a thin bed of 
conglomerate containing Pethei Group lithologies occurs at the base of the 
Stark Formation where it overlies the Pekanatui Point Formation, and on the 
island west of Krys Point in Stark Lake (P27), the top of the Pekanatui Point 
Formation is highly fractured, and contains chert nodules and ochrous frac­
ture fillings. As much as 30 feet of strata, normally present at the top of the 
formation, are missing in some sections at this location. The base of the 
Stark Formation is tentatively interpreted as a disconformity. 
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The upper contac t of t h e S t ark Formation i s g radational w i t h the 
T o chatwi Formation . R e d mudstone s n ear the top o f th e format ion contai n 
th in b eds of lit hic - c arbonate conglome rat e . The s e b e ds a r e ove rlain by 
in t e r b e dded san dston e a nd mudstone. The san dstone s in clude both lithic car­
bonate and arkosic type s, and mixtur e s of the two. The base of the Tochatwi 
Forma tion is placed at the base of the lowest arkosic sandstone bed. In most 
s e ctions, this hor i zon corresponds closely with the transition from predomin­
ant mudston<" to predominant sandstone . The fine -grained, red arko s ic 
sandstones are easily distinguished in the f i eld from the coarse-grained, 
huH, lithic carbonate sandstones. 

Sedimentary structures in the thicker carbonate units and the 
w'.despread occurrence of stromatolites strongly suggest a littoral mar i ne 
environment. The mudstones, l2,cking sedimentary structures, are more 
difficult to interpret, but the presence of hopper-shaped h a lite casts indicates 
very shallow, saline water and an ar id climate. 

Thorough discussion o f the origin of the breccias is b eyond the 
scope of this paper. The occurre n c e of breccias overlain by unbrecciated 
b e ds of s imilar lithology prove s that mo s t of the brecciat ion occurredconte m­
porane ously w ith d e pos i tion, The most exte nsive breccias are associated 
w i t h disharmonic, almost 'chaotic', folds a n d are thought to bE' the r e sult of 
mass gravit y slides, The a bundance of h a lite casts in the mudstone matrix 
of t he breccias shows that the slides we r e subaerial, or came to rest in not 
more than a fe w f e et o f wate r . Many of the brecc ias resemble Lalus derived 
f rom the erosion of c a rbonate formations in de sert regions, OUt the breccia 
'pipes' and breccias with blocks of un iform lit hology may be I-elated to the 
formation of k:trst topog r aphy and/ o r solution c ollaps e mechanism, It is 
spe culate d tha t the local ize d, syndepositional uplift u ltimately responsib le for 
th e br e ccia s was the emplace m ent of the quartz dio r it e laccoliths conte m­
poraneous with Stark sedimentation . 

Tochatw i Formation 

Stockwell (1936) named the T ochatwi Formation afler Tochatwi 
Bay, the eas t e r n extension of McLeod B ay, i n t h e East Arm of Great Slave 
Lake, He did not designate a specif ic t yp e s e ctio n but h e presumabl y consid­
er e d the south shor e of T ochatwi Bay t o b e th e type area. H e d e scribed 
(Stockwe ll, 1932) the formation in t his area as consisting of "sandstone. , . 
red , fine -grained, some layer s crossbe dde d and others ripple marked ... 
ove rlain by about 300 feet of chocolate -colour ed argill ite, s andy shale, and 
fine -grained r e d sandstone " . Be caus e the sandstone and the arg illit e are 
lithol ogically distin ct mappable u nit s , it i s prop o se d to ele vate them both to 
th e rank of form a tion. It is propos e d that the name Tochatw i F orm a tio n b e 
r etain ed for the older sands tone un it becaus e it include s most of t h e strata o f 
the or iginal 'Tochatwi Formation' (see Fig, 2), b e ing m uch thicke r than the 
ov e rlying shales. Furthermo~'e , the paucit y of geographic name s makes it 
difficult to propose two new names derived hom locations n e ar the type 
sections. 

The Tochatwi Formation, as here defined, is well-exposed on the 
north s hor e of Stark Lake (C17, C21, C24), the south shore of Tochatwi Bay 
(CI2, C22), on the islands in Christie Bay west of Pearson Point (CIa, CI2), 
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and on Pointe-a-Tuer (C5) on the north side of Keith Island. On the north 
limb of the synclinorium the formation is exposed only near the northwest 
corner of Et-then Island (C6). 

The thickness of the formation can only be estimated as the entire 
formation is nowhere well exposed in an unbroken section. Estimated thick­
ness of the formation at the east end of Stark Lake (C21) is 2,600 feet, 1,870 
feet on the island north of Krys Point near the west end of Stark Lake (C17) 
(see Appendix 17), and a minimum of 1,400 feet on Pointe-a-Tuer (C5) where 
tIlCtop of the formation is not exposed. 

The formation consists dominantly of fine -grained, red , lithic and 
feldspathic sandstone with thin beds of red shale. Near the base beds of 
coarse-grained lithic carbonate sandstone and conglomerate occur. The 
sandstone beds are commonly crossbedded, and the tops of the beds are 
ripple -marked, mudcracked, or have current lineation. Convolute bedding il:i 
lese; abundant. The crossbedding is mostly of the planar type and is of unus­
ually large scale . Single crossbed units 6 fee t thick ar e common, and some 
as much as 17 feet thick uccur 1,000 to 1, 500 feet from the base. Shale is 
mo st abundant near the base and n e a r the top of the formation. 

The feldspathic sandstone s consist of about 30 per cent quartz 
clasts, 30 per c e nt feldspar, 15 per cent rock fragments and 30 per cent 
quartz cement. The lithic sandstone s are mon.! variable in composition, 
consisting of 5 to 30 per cent quartz clasts, 40 to 65 per centrockhagme n t s, 
less than 5 per cent feldspar, and 30 per cent quartz and carbonate cement. 
The rock fragments are mostly derived from limestone, dolomite, acidic 
volcanic l'ocks and siltstones , 

The Tochatwi Formation overlies the Stark Formation conform­
ably , The base of the formation is place d below t he lowest feldspathic sand­
stone bed, an horizo n which commonly marks the tr ans ition from p r edominant 
rnudstone to predominant sandstone . The formation u nderlies the Portage Inlet 
Formation conformably, This contact is marke d by a transition from sandstone 
to red shale with only minor thin beds of sandstone and siltstone. The transi­
tion is abrupt, and is also marked by the appearance of halite crystal casts. 

The great thickness of the formation, its textural and composi­
tional immaturity, the ubiquity of unidirectional crossbedding andmudcracks, 
and the pre sence of fining -upward sedimentary cycle s, make a fluvial origin 
most plausible. Beds with bimodal paleocurrents near the base of the forma­
tion may have been deposited partly in marine tidal channels. 

Portage Inlet Formation 

The name of the formation is derived from Portage Inlet on the 
east side of Christie Bay between Snowdrift and Pearson Point. The type 
section is on the north shore of Portage Inlet n e ar its mouth (latitude 62°29'N, 
longitude 110045'W (see Appendix 18). The base of the formation is not well 
exposed in this sectic:;r;-;- but may be seen on the northeast end of the island in 
Stark Lake north of Krys Point (CI8). 

The formation is exposed only in the area around Stark Lake. In 
other parts of the East Arm area it has been removed by erosion. 
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The formation co ns is ts of t wo m e m be rs. In th e t yp e s e c ti o n, the 
low e r memb e r is n ot compl ete ly exp ose d, but the u p per m e mber is 35 5 feet 
thick. E ls ewh e r e, the l ower member is about 3 50 f e et t hi ck. The fo r mati o n 
i s t her e for e about 705 fee t thi ck. 

The l owe r m e mbe r consists of extens ively mudcracked red and 
brown shale with many r ipple -marke d and c rossb e dde d, btl£[, fine -gra i ne d 
sandstone beds mostly less t h a n 1 foot thick. Halit e c rystal c asts ar e abund­
a n t in many of the sandstone b e ds. The upper m e mbe r also consists of 
e xt e nsIvely mudcracked red shale wi th rippl e -marked, brown siltstone b e ds 
seldom mor e thar, 3 c ent imetr es th ick. The shal e s c ontain abundant ro sette­
shaped or single -crystal gypsum casts in the upp e r part of this m e mber. 

The formation c o nformably overlies the Tochatwi Formation and 
und e rli e s the Pearson Formati on. T he lower contact is transitional and is 
placed wher e shale replaces sandstone as the pr e dominant lithology. The 
upp e r contact is plac e d at the base of the lowest basalt flow. 

The pr e s ence of mudcracks and crystal c asts aft e r halit e andgyp­
S'lm is indicative of very shallow, highly saline water, and fr e qu ent desicca­
tion. The presence of thi n b e ds of coars e- graine d, t e xturally and composi­
tionally immature san dstone indicates proximity t o a source area undergoing 
rapid erosion. Ther e is no e vide nce of mari ne b e ds in the middle and upper 
par t s of the underlying Tochat wi Formatio n, nor in the overlying Pearson 
Formation. The Portage I n l e t Formation is therefor e interpreted as a non­
marine playa dE'posit. 

Pearson Formation 

The name of the formation is d e rived from P e arson Point on the 
southeast side of Christie Bay in the E as t Arm of Great Slave Lake. It was 
named and define d by Stockwe ll (1936) bu t no specifi c type section was desig­
nate d. Pearson Point (C12) is pr e sumably t he typ e area of t he formation. 
The formation is found only in the area around Stark Lake. It has been 
r e moved by erosion in other par t s of the East Arm area. 

Stockwell (19 3 2) measured the formation at two 10catioJ'.s, the 
thicker being 150 feet. Barn e s (1953) states that the formation is 550 feet 
thick but doe:; not spec ify where this section was measured. 

The formation consists u~ dark brown to black basalt flows with 
thin inLerbeds of dark grey argilli t e and argillite -pebble conglomerate. Most 
of the flows are massive or have columnar jointing, and many have fine­
g rained , vesicular contacts. Pillowed £lows are reported to be rare by both 
Stockwell (1932) and Barnes (1953) and were not seen by the writer. 

The Pearson Formation conformably overlies the Portage Inlet 
Fo rmation. This contact is placed at the bas e of the lowe s t flow. The 
formation is unconformably ove rlai n by the Et -the n Group or by unconsolidated 
PIe is tocene or Re cent depos its. 

The pr~,dominance of columnar jointing in the lava flows suggests 
subaerial rather than submarine extrusion. The.i r stratigraphic posi t ion at 
the top of a largely non-rnarine red bed sequence supports this conclusior,. 
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AGE RELATIONS OF THE GREAT SLAVE SUPERGROUP 

RELATIONS TO ARCHEAN ROCKS 

The Great Slave Supergroup overlies the Archean Wilson Island 
Group and the granitic rocks formed during the Kenoran Orogeny unconform­
ably. The contact between the Wilson Island Group and the basal Great Slave 
beds is exposed only on the south side of Wilson Island at the west end of the 
Inconnu Channel (Stockwell, 1936). Stockwell mapped a similar contact on 
the island southeast of Union Island, but here the writer found that all the 
strata belong to the Wilson Island Group. The contact with Archean granitic 
rocks is exposed at many locations on Simpson Island and on a small island 
south of Wilson Island at latitude 61 °45'N, longitude 113°04'W (Sl). 

One mile north of Lac Duhamel (S7) , at latitude 62°20'N , longitude 
110 0 43'W, conglomerate beds of the Hornby Channel Formation of the Sosan 
Group are in contact with granite pegmatite which intrudes amphibolitic mig­
matite. Stockwell (1936) mapped the plutonic rocks as 'Archean(?)' and 
considered them to underlie the sedimentary beds unconformably. Barnes 
(1953), however, stated that the pegmatite intruded and 'granitized' the sedi­
mentary rocks. The writer found that although the conglomerate and ove r­
lying sandstones ar e cut by small quart z stringers and a f e w thin quartzo­
fe ldspathic veinlets, the grade of me t amo rphism in p e litic beds a fe w f e et 
from the contac t is negligible . The co nglomerate contains pegmat i te p e bblc;s 
and detrital muscov ite flakes similar to t hose in t h e p egmatite, and th e bed­
ding of the conglom e rate conforms with the contact. There is llttle doubt tIlL'.t 
Stockwell's interpretation of the contact as a major unconformi t y is correct. 

RELATIONS TO THE UNION ISLAND GROUP 

Stockwe ll (1932, 1936) descr;bed strat a around Union Islandwhich 
overlie Archean gr a nitic rocks a n d unde rlie the Et -then Group unconformably 
but which differ lithologically from the Great Slave Supergroup rocks. 
Re -examination of these beds confirms hi s conclusions and a tentative infor­
mal stratigraphic s e quence was established (s e e Table of Formations). Fidd 
evidence indicatE'S that the Union Island Groupunderlies the Great Slave 
Supergroup unconformably. 

The mos, complete section of the Union Island Group is on the 
south shore of Great Slave Lake about 4 miles southwest of McDonald Lake 
(U4) at latitude 62°32'f\', longitude III °32'W. This section, which was erro­
neously mapped as 'Kahochella Formation' by Stockwell (1936) consists in 
ascending order of a baoal breccia resting unconformably on granite, granite­
pebble conglomerate and arkose with dolomite matrix, dolomite with thin 
beds of red argillite, black carbonaceous slate with pyritic nodules and 
parallel-sided beds of massive, dark gL'ey dolomite, dark grey slate withthin 
gr eywacke beds, diabas e s ills with thin inte rbeds of slate, bas ic pillow lava 
and volcanic breccia, and massive dolomite with quartz stringers. This 
sequence is overlain paraconformably by about 100 feet of quartz -pebble 
conglomerate that probably belongs to the basal Sosan Group. 
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The pillow lavas are particularly well exposed on the island 
southeast of Union Island (U3), where they conformably overlie slate mapped 
as U n ion Island Group by Sto c kw e ll (1936). Stockwell mapped the.' pillow lavas 
as 'Kahochella Formation' and late r workers (Hende rson, 1939) continued to 
map all volcanic rocks in this area as 'Kahochella Formation'. Most of the 
pillow lavas .are now known to belong to the Union Island Group, which is 
more extensively exposed on the islands south of Union Island than shown on 
most published maps . 

On the north s ide of Un ion Island (U 1), the lower dolom ite of the 
Union Island Group is overlain by the Hornby Channel Formation of the Sosan 
Group. The contact is not exposed, but there is no shearing normally asso­
ciated with faults in this are". If this contact is unfaulted, the black slate, 
grey slate and greywacke, volcanic, and upper dolomite members of the 
Union Island Group have been removed beneath the sub-Sosan Group uncon­
formity. The Union Island is therefore te n tatively cons idered LO underlie the 
Great Slave Supergroup unconformably. 

RELATIONS TO THE QUARTZ DIORITE BODIES 

Bodie s of massive quartz diorite as much as 15 miles across 
occur in contact with rocks of the Great Slave Supergroup along a nearly linear 
belt from Meridian Lake to the Caribou Islands - nearly the entire length of 
the East Arm. Stockwell (1936) concluded that the bodies intrude the Great 
Slave Supergroup and are unconformably overlain by the Et -then Group. 
Barnes (1953), however, claimed that the bodies do not intrude the 'Pethei 
Formation' or the 'Stark Formation' with which they are usually in contact. 
He hypothesized that the bodies are basement horsts, emplaced during the 
deposition of the 'Pethei Formation' which he interpreted to overlie the bodies 
uJlconformably and to contain detritus eroded from them. 

Careful examination of the contact relations along the south shore 
of Christie Bay a n d on Blanchet Island proves that the bodies are sills or 
laccoliths which i n t rude the Pethei Group and the Stark Formation 0f the 
Christi.e Bay Group. The critical evidence is as follows: 

I. 
Barnes (1953), 
limestone beds 
contact. 

Contact metamorphism is not extensive , but contrary to 
the sedimentary rocks are commonly 'baked' and locally the 
contain calc -s ihcate mine rals of metarnol'phic or igin ncar the 

2. In most outcrops on Blanchet Island, the contact conforms 
with the bedding in the Pethei Group, but LOp determinations and the well­
e stablished stratigraphic sequence of formations in the Pethei Group prove 
that the quartz diorite overlies the sedimentary strata. The contact is thus 
the bottom surface of a sill or laccolith . 

3. Where the contact was carefully mapped on the southeast side 
of Blanchet Island, the quartz diorite was found to be discordant with the 
sedimentary strata . At the east end uf the body about 50 feet of Stark 
Formation is present beneath the contact, whereas to the north and south, 
away from the synclinal axis in the sedimentary beds, the quartz diorite is in 
direct contact with the Pekanatui Point Formation of the Pethei Group. 
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4. The quartz diorite is d i ssimilar compositionally and t e xturall y 
from t he Archean ru c ks al o n g the n o rth shor e of the E a st Arm and onSimpson 
Island. 

5. The Blanche t Formation, which contains greywacke sand­
ston8S that Barnes (1953) thou g ht t o b e derived from the unroofingand e rosion 
of the quartz diorit e bodies, are now known to b e de e p water turbidites 
d e rive d f rom th e w e s t , a nd th e ir dis t ribu t ion wit hi n the East Arm is related 
to t h e m a rgin of t he c a r bonate plat fo r m sequ e nc e of the Pcth ei Group and no t 
t o the distribut i on of quartz d io r i te bodie s. 

On the south shor e o f B lanche t Island, a 1- t o 5 - foot thick border 
phase o f the qu a rtz diori te c o ntai n s angul ar , c oars e - g rained blo c k s set in a 
m atr ix o f f i n e - gr a ined ig ne o us r o c k. T h i s bo rder phase p ass es i nto massive 
qu artz d i o r ite a n d is a pparently t h e 'b as a l c o nglo me r ate ' me n t io n e d b y Bar n e s 
(1 953) . T h e blocks a r e p robabl y pie c es of vent mater ial inje c t e d a n d empl ac e d 
i n to the f ine -graine d borde r pha s e o f the in t rusion. 

Stockwe ll (1936) state s that the quartz diorit e bodies intrude "all 
member s of the Great Slave Group", but the y are nowhere in contact with the 
Tochatwi, l-'ortage Inle t , or Pearson Fo r mations. The bodies commonly 
intrude horizons near t h e contacc betwee n the P e thei Group and the Stark 
Format i on. The bodies could have b ee n e mplac e d prior to the deposition of 
the upper three formations of the Chr istie Bay Group. Indeed, the emplace ­
ment of the bodies may have been respo n sible for generating the gravity s l ide 
breccias of the Stark Formation if it oc cur:red during the deposition of this 
formation. The 0 bs ervation of Sto ckwell ( 1932) that some of the Stark 
Format ion breccias conta i n blocks of 'syen ite' is important in this regard. 
If the 'syenite' blocks are der ived from t he same quartz diorite bodies, 
emplacement and unroofing of the quartz diorite during the deposition of the 
Stark Formation is an unavoidable conclus ion . 

RELATIONS TO THE ET -THEN GROUP 

As shown by Sto c k w ell (1936) , the Et -then Group unconformably 
overlies the quartz diorite bod ies, the Great Slave Supergroup, and all older 
rocks. The group cons ists of two formations, named and defined by Stockwell 
(1936). The older Murky Formation consist s of up to 3, 000 feet of red to 
buff , normally poorly consolidated, boulde r conglomerate in massive units 
20 to 60 feet thick that contain lenses of pebbly lithic sandstone and are sep­
arated by th in b eds of mudcracked shale, siltstone, and caliche horizons . On 
the south side of Preble Island, and on the south shore of Great Slave Lake 
south of Union Island, massive to amygdaloidal basalt flows are i ntercalated 
with the conglomerate (the flows were mapped as 'Kahochella Formation' by 
Henderson (1939)). The formation is interpreted as an alluvial fanglomerate. 

The younger Preble Formation consists of a minimum of 10,000 
feet of pink to buff arkose and pebbly arkose with crossbedding, current linea­
ation) ripple -marks , mudcr acks, convolute bedding, s hale -pebble conglom­
erate ' shale partings , and fining-upward cycles of facies characte ristic of 
fluvial sandstones. 
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The Et-the n Group is intruded by shallow dipping diabase dykes 
and sills, which ar e in turn cut by northwe st-tr e nding, vert ically dipping 
diabase dykes of the Mackenzie Swarm, The se last are Paleohclikian in age, 
and the Et-then Group is ther efor e either Paleohe1ikian or late Aphebian. 

RELATION TO NONACHO GROUP 

Wright (1952) corr e late d the lower part of the Great Slave 
Supergroup wi t h the N o nacho Group, which is c~:posed in t he Nonacho L a ke 
and Thekulthili L a ke ar ea s about 50 mile s south of the East Arm . Howeve r, 
the Nonacho Group, which con sists of sever a l thousand feel of polymictic 
conglomerate and p e bbly, cro s s b edde d arko s e (McGlynn, 1966), bears little 
!' e s e mbl ance in sedimento logy, s t rat igraph ic sequ e n c e or pal eocu rr e nt patter n 
t o the Gre at Slave Supe r gro up . It i s m ost like ly c orr e Lttive with the E t - t h e n 
Group in the East Arm as both are continental, fault-controll p d, clastic 
sequence s of closely similar litho log ies. 
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SUMMARY 

Stockwell (1932) established the name 'Great Slave Group' for a 
thick sequence of unmetamorphosed Aphebian sedimentary and volcanic rocks 
exposed in the area of the East Arm of Great Slave Lake. In the course of 
making the first complete geologic map of the area," he divided the group into 
six formations (StOckwell, 1936). His stratigraphic nomenclature, although 
adequate for reconnaissance mapping, does not provide sufficient subdivisions 
for detailed mapping for interpretive sedimentology. Therefo}oe, an expanded 
nomenclature is proposed which retains Stockwell's basic divisions. 

In the proposed nomenclature, the 'Great Slave Group' becomes 
the Great Slave Supergroup, which is divided into four groups and twenty 
formations. 

The 'Sosan Formation' of Stockwell becomes the Sosan Group. 
and is divided into four formations - a thick fluvial sandstone (Hornby 
Channel Formation) followed by a marine. largely littoral, stromatolitic dol­
omite (Duhamel Formation) overlain unconformably by a second fluvial sand­
stone (Kluziai Formation) follow e d in turn by a delt;;.ic complex of sandstone. 
siltstone and shale (Akaitcho River Formation). 

The 'Kahochella 'Format ion' of Stockwell becomes the Kahochella 
G i'OUp, and is divided into fou!' fo rmat ions - an ande s i tic, lar g e l y pyro­
clastic, volcanic complex (Seton Formation) overlain by red, shallow water 
marine shale (Gibralter Formation). red shale with abundant calcareous co n ­
cretions (McL e'od Bay Formation) and f inally by dark green shale with turbid­
ites of deeper water marin e origin (Char lton Bay Formation). 

The 'Pethei Formation' of Stockwell b e comes the P ethei Group. 
and is divided into eight formations, of whi c h only a thin, basal , laminated, 
argillaceous limestone (Douglas P e ninsula Formation) occurs throughout thp 
area. On the north limb of the East Arm synclinorium, this unit is overlain 
by four formations of shallow water. largely littoral, marine orig in. collec­
tively called the 'carbonate platform sequence' of the Pethei Group - a highly 
stromatolitic dolomite (Taltheilei Formati on) followed by a mottled. thick­
bedded limestone (Utsingi Formation) followed in turn by a stromatolitic: and 
oolitic limestone (Wildbread Formation ) a nd a second mottled limestone 
(Hearne Formation). On th e sou t h side of the synclinorium, the three forma­
tions which are stratigraphically corr e lative with the carbonate platform 
sequence were d LC posited in deep wate r, and are collectively called the terri­
genous basinal sequence of the Pethei Group - a thin -bedded, calcar e ous 
argillite (McLean Formation) followed by rhythmically inte rbedded greywacke 
turbidites, argillite and limestone (Blanchet Formation) and v e ry thinly 
interbedded, dark, aphan itic limeston e and argillite (Pekanatui Point 
Formation) . 

The Christie Bay Group is erected to include the strata referred 
to by Stockwell as the 'Upper Part' of his 'Great Slave Group' , and is divided 
into four formations, three of which w e re originally defined by Stockwell. 
Red, shallow -water mar ine shale with carbonate beds (Stark Formation) is 
overlain by red, non-marine alldmarine sandstol~e (Tochatwi Formation) which 
is in turn followed by red and brown evaporitic shale and siltstone (Portage 
Inlet Formation) and columnar basalt (Pearson Formation). 
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Stockwel'l's Union Island Group probably underlies the Great Slave 
Supergroup unconformably, but is also of Aphebian age. This group was not 
formally subdivided into formations and is of very restricted geographic dis­
tribution. 

Stockwell's conclusions regarding the age relations of the Gr"at 
Slave Supergroup to various igneous rocks in the area are confirmed. In 
particular, the widespread quart'" diorite bodies are laccoliths which intrude 
at least all but the three uppermost formations of the Great Slave Supergroup, 
and are not basement horsts as suggested by Barnes (1953). 

The Gr e at Slave rocks are not correlative with the Nonacho Group 
wh i ch is exposed to the south of the East Arm, as had been suggested by 
Wright (1952). The latt e r is corr e lative with the Et - then Group. 
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DES CRIPTIONS OF T YPE SECTIONS 

D e sc r ipti ons o f the type section of each formation in the Great 
Slave Supergroup a re g iven in the following appendix . For the most part, the 
se ctions w e re m easured ove r near ly unbroken exposures by means of a 5-foot 
staff g raduate d in tenths of fe et. L es s w Pll exposed units, the thickness es of 
which are marked w ith an ast e ri sk, wer e cstimat e d b y mcasuring the horizon ­
tal distance travers ed with a st e el tape and correcting for average dip of the 
strata and change in e levation using I :50,000 topographic maps with a 50- foo t 
contour interv a l. Only ve r y thick and lithologically unifor,u units were Hlea­
sur ed by this less t h an s ati sfac t ory Nlethod. Wh e r e ve r pos s ible, t yp e s ection s 
w ere s e lect ed which w e re c omp letely expos:od , typical of the formation and 
ea s i l y a cce s sibl e , in th a t order of pr i o rity. The following conv entions are 
used in t he d e scriptions: 

g rain s i ze: 

b edding: 

coarse g rained 
medium gr ained 
fine gr ained ..... . 
aphanitic .. . . .. . . . 

gr e ater than I m m diarnetc " 
1/4 - 1 mm d iame te " 
1/16 - ]j 4 m m d iamc t< r 
less t h an 1/16 nun 

t hi ck b e dd e d .. . ..... .. . over 3 f eet thick b e ds 
rnedium b e dd e d ... . . ... 3 inche s to 3 feet thick 
t hin bedded . . . . . . . le ss than 3 inches thick 
(Laminati on is distinct o£ bedding and is d e sCl'ibcd 
sep a rat e ly . ) 

The form clas sification o f s t romatolit e s in t he des c ribed section s £o11 ov/ s th", 
of Donal d son (1 963). The numb ers in parenthe se s following th e l oc ati on n ame 
of e a ch se c t ion are keyed to the lo cati on map s (F i g s. 3, 5, 7, 9.) f o r each 

g rou p . 

I . LAC DU HAMEL (::)7) 

(Lat. 6 2 ° 20 'N, L ong . 110 044'W) 

This s ect i on traver s e s a pr om inent bu rnt-ov e r r idg e about I m ile 
s outh of L ac Duh amel and i s the only comp l e t ely exposed s e c tion of the Hornby 
C h ann e l Formati on , Duhamel Form ation, and Klu z i a i Formati on. 

U n it 
L i tho lo gy 

SOSAN G RO UP 

Akait cho R iver Formation 

Unit 2 is r ece s s i v e and p oorly exposcd. Its 
thickness is e stima ted fro m air photogr aphs. 

Thicknes s in F eet 
T otal 

Un it f rom Base 
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Lithology 
T hickne ss i n F e et 

T o tal 
Unit Unit 

2 Siltstone, red, m i caceous , medium - t o thin­
bedded, mas 5 ive to graded; shale partings . . I, 000 

Siltstone, red, micaceous , medium - 'co thin­
bedded, massive to crossbedded; interbeds 
of white, crossbedded sandstone . . 

Kluziai Formatiun (type section) 

Unit I is resistant and almost totally exposed. 

Sandstone, pink to white, medium -grained, 
even textured, crossbedded, thin greenish 
shale partings, medium-bedded; minor con­
glomerate lenses, shale-pebble conglomerate, 

10 

heavy mineral bands . . . . . .. . . ... 1,450 

128 

127 

126 

125 

124 

123 

Duhamel Formatio n (typ e section) 

Dolomite, red-brown, thick-bedde d, columnar 
stromatolite s, in part br e cciated and sili-
cified . . .... 

Covere d i nterval, probably siltstone 

Siltstone , buff, thi n -bedded, f riable . 

Dolomite, bro w n , thick-bedded, stromato­
lit l! S colum n ar t o digitate at top of unit . . 

Dolomi t e, ~r c y , massive to crudely bedded, 
arenac e uus . . . . . . . . 

Dolomite, li ght brown, undulatory stromato-
l ites . . . 

122 Siltstone, red-brown, thin-bedded, friable 

121 Dolomite, brown, bulbous stromatolites 

120 Dolumite, g rey to b rown, massiv e to crudely 
bedded, arenaceous; red and white chert 
nodules 

48 

10 

8 

24 

3 

2 

3 

50 

from Base 

4, 116 

3, 116 

3 , 106 

1,656 

1,608 

I, S 98 

1,590 

1,566 

1,563 

I, 561 

1,55 8 

1. 5~ 7 

1 'Arenaceous dolomite' r e fers to dolomite containing sand-sized grains of 
clastic quartz. Probably these beds ar e dolomitiz e d calcar e nit e s. 



U n it 

119 

118 

117 

11 6 

115 

114 

1 13 

112 

III 

110 

109 
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Litholo,,:y 

Dolomite, browr., hemispherical stromato-
lites ........... . 

Dolomit e, brown, undulatory stromatolites. 

Dolomite, light brown , bulbou s s t romatoli te 5; 
minor intraformational conglomerate betwe e n 
stromatoli t es; oolitic dolomite at top of unit; 
che rt nodule s throughout un it . 

Dolomit e, light brown, int raformational con­
glomer ates ; minor undulatory sLromatolite s . 

D o lomi te , light brown, undulator y s t romato-
lites ......... . 

Dolomite , light brown, bulbous s t romato­
lites 

Dolomite, light b rown, u ndu latory stromato-
lites , . 

Dolomite, light brown, bulbou s s t romatolites; 
chcr t nodule s . . . . . . . . 

Dolomit e, light brown , u n dulatory s tromato­
lites, minor bulbous stromatoli t es; inter-
be ddpd intr aformational conglome rate 

Dolomi te, light brown, intr aiormational flat­
p e bble co n glomerate, w e ll bedded 

Dolomite, light brown to grey, intraform­
ational flat -pebble conglomerate grading t o 
oolitic at top of unit; chert nodules 

108 Dolomite, light brown, bulbous stromatolito s; 
minor intraformational co n glomerate; cross­
bedded arenaceous dolomite bed 1 foot above; 

107 

106 

105 

base of unit. ... 

Dolomite, grey to light brown crossbedded, 
highly arenaceous at base of unit, oolites and 
intraformational flat- pebbI<' conglomerate at 
top of unit; chert nodules ..... 

Siltstone, red-brown, thin-bedded, friable. 

Dolomite, light brown, large hemispherical 
s t romatolites up to 4 feet in diameter. . . . 

Th ick ness in Fe e t 
Total 

Unit from B a s e 

1, 507 

2 I. 506 

22 1,504 

6 1, 482 

2 1,476 

5 1,474 

7 1, 469 

2 1, 462 

5 1,460 

11 I, 455 

2 1,444 

8 1,442 

3 1,434 

3 1,431 

6 1,428 
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Lith ology 
Unit 

104 Dolomite, light b r ,_'wn, undulatory stromato­
lites 

103 Dolomite, light brown, bulbous stromato­
lites 

102 Dolomile, light bruwn, intraformational 
flat-pebble conglomerate .... ' .... 

101 Silts tone, rcd -brown, thin b edded friable 

100 Dolomite , red-brown, bulbous t o d ig itate 
strom a tol ite s. 

99 

98 

97 

96 

95 

94 

93 

92 

91 

90 

Dolom i t e , g r e y t o red-b r o w n , hig hly arenaceous 
and cros sbe dd e d at bas e of uni t , massive and 
stylolitic at top of u ni t . . . ..... 

Dolomi t e , red-brown, undu latory stromatolites; 
intr aformational flat -pebb l e conglomcr ate 
lenses; poly gonal d e siccation prism cracks. 

Silts tone, red -brown , thin -bedded, f riable 

Orthoquartz i te, white , calc a re o us in par t, 
crossbedde d . . . 

Dolomite , light brown, massive and arenac e ous 
with i nt raformation al cong lomerate a t base o f 
unit , undulatory stromatolites with i n tr aform­
ational c ong l omerate l e ns es at t op o f u n it. 

Dolom ite , light bro wn, undulat ory s t romato­
lite s, des ic cation prism cra r:ks .. 

Siltstone, r e d-brown , thin-bedde d, f riable 

Dolomite, light brown , larg e b ulbous stromato-
lites up t o 3 f e et across ..... 

Dolom i t e, light blown, undulato r y s t romato-
lite s . . . . . . . . . . . . . . 

Dolomit e, light b rown , h e m isphe r i c al str om­
atolite s with digitate tops at bas e of uni t , 
undulator y stromatoli t es with d e s i cc a t ion 
prism c racks a t top of unit 

8 9 Dolomite , light brown, int raformation al flat­
pebble c onglomerate at base of u n it , undulat ory 

Thic kn e ss in Fe et 
To t al 

Uni t f rom Base 

3 1, 422 

1,419 

2 1,4 I 8 

S 1, 416 

4 1, 411 

1, 407 

6 1,402 

2 I, 396 

1,394 

8 1,393 

2 I , 385 

1,383 

5 1,380 

7 1, 375 

1,368 
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Lithology 
Unit 

stromatolites with desiccation prism cracks 
at top of unit. . . . . . 

88 Dolomite, light brown, bulbous stromato-
lites .. , . . . .... 

87 Dolomite, light brown, undulatory stromato­
li te s, intr aformational conglomer ate at bas e 
of unit ........... . 

86 Dolomite, light brown to red-brown at top of 
unit, undulatory stromatolites, bulbous strom­
atolites at base of unit. 

85 

84 

83 

Dolomite, light brown, undulatory stromato­
lites, desiccation prism cracks, minor hem­
ispherical stromatolites . . 

Dolomite, light brown, intraformational con­
glomerate, minor undulatory stromatolites. 

Dolomite, light brown, laminated ... .. . 

82 Dolomite, light brown, hemispherical strom­
atolites, digitate stromatolites at top of unit, 
oolitic and arenaceous dolomite between and 
overlying stromatolites; chert nodules .... 

81 Dolomite, light brown, undulatory stromato­
lites, intraformational flat -pebble conglom-

80 

79 

78 

77 

76 

crate lenses .. . .. 

Dolomite, light brown, intraformational flat­
pebble conglomerate, crudely bedded minor 
undulatory stromatolites 

Dolomite, light brown, hemispherical strom­
atolites with digitate tops 

Siltstone, red-brown, thin bedded, friable, 
ripple -marked, convolute bedding, Ie ns es 
of in tr aformational conglom erate with 
dolomite clasts ..... . 

Dolomite, grey to red-brown at top, massive 
to poorly laminated . . . . . . . , , . 

Dolomite, grey , highly arenaceous and cross­
bedded at base of unit, massive and stylolitic 
at top of unit; minor intraformational conglom­
erate at top of unit ..... 

Thickness in Feet 
IotaI 

Unit from Base 

3 ], 367 

4 1,364 

2 ], 360 

3 ], 358 

2 ], 355 

2 1, 353 

2 1, 35] 

2 1, 349 

] 1 1, 347 

9 1, 336 

2 1, 327 

6 1, 325 

6 1, 319 

9 I, 313 
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Lithology 
Unit 

75 DoloInite, light brown, undulatory strOInato-
lites 

74 Siltstone, red-brown, thin-bedded, friable 

73 DoloInite, light brown, bulbous strOInato-
lites . . . . . 

72 DoloInite, grey, highly arenaceous at top of 
unit, crossbedded ...... . 

71 DoloInite, light brown, bulbous strOInato-
lites . . . . . . . . . . . . . . . . . . 

70 DoloInite, light brown, undulatory strOInato­
lites; Ininor intr aforInationai congloIner ate . . 

69 DoloInite , light brown, intr aforInational con­
gloInerate . . . . . . . . . . . . . . . . . . . 

68 DoloInite, light brown, undulatory strOInato-

67 

66 

65 

64 

63 

62 

61 

60 

lites . . . . . . . . . . . . . . . . . . . 

Siltstone, red-brown, thin bedded, friable; 
interbedded intr aforInational carbonate con­
gloIne rate .. . . . . . . . . . . . . 

DoloInite, red-brown to light brown, intra­
forInational congloIner ate . . . . . . 

Dolomite, red-brown, bulbous stroInatolites, 
digitate stromatolites at top of unit; minor 
intraformational conglomerate and cross­
bedded dolomite between stromatolites .. 

Dolomite, light brown, intraformational con­
gloInerate . . . . . . . . . . . . . 

Siltstone, red-brown, thin-bedded, friab1e 

Dolomite, light brown, undulatory strOInato­
lites, intraformational conglomer ate beds at 
top of unit . . . . . . . . . . . . . . . . . . . 

Dolomite, light brown, undulatory stromato­
lites, minor bulbous stromatolites 

Dolomite, red -brown, arenaceous, oolitic, 
pisolitic stromatolites, stylolitic, thin-bedded; 
red chert nodules .... . ..... . 

Ihi~kDS::;;S in ~s:s:t 
Tota 

Unit froIn Base 

II I, 304 

5 1,293 

I, 288 

6 I, 287 

3 I, 281 

4 1,278 

3 1,274 

8 I, 271 

4 1, 263 

2 I, 259 

24 I, 257 

3 I, 233 

1, 230 

22 I, 229 

2 I, 207 

18 I, 205 
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Lithology 
Unit 

59 Dolomite, light brown to gr e y, arenaceous, 
ripple -marked, mudcracks 

58 Dolumite, light brow n, arenaceous, hernis­
pherical stromatolite s, digitate stromatolites 
at top of unit, ripple -marke d, mudcrac ks ... 

57 Dolomite , light brown , 
minor crossbedding 

ar e nac e ous, laminated , 

56 Dolomite, grey, h ighly are n ac e ous, cross-
bedde d ..... . 

55 Siltsto;;e, red-brown, thin bedded , f riable; 
interbedde d highly arenac e o u s dolomi t e . . 

54 Dolumite , re d-bro w n, ' thi n bedde d, inte rb e dded 
digitate stromatol i t es a nd p i soliti c str o mato­
lites. . 

53 Dolomite , red -brown to li ght brown, undulatory 
stromatoli.te s; intr a formational conglome r ate 
lenses; o olitic dolomite at top of unit; red chert 
n odule s at top o f unit. 

52 Dolomi t e , r e d-brown, pi s oliti c stromatolite s, 
sty loli t ic . . . . . . . ' . . 

51 S il t s tone, r e d-brown, th in-bccdded, friable 

50 Dolomite, brow n , b ulbous s t r o matolit es 

19 S ilt stone , r e d-brown, thin-b e dde d, fri a ble 

48 Dolomit e , brown, larg e digit a te s tromatoli t es 
up t o 2. 5 fe e t a c ross ... 

47 Silts t one, re d-brown, thin-bedded , friable 

46 Dolomite, g r e y, ar enaceous, stylolitic 

45 S ilts tone, red -brown, thin b e dde d , fr iable 

44 Dolomi t e , grey , ar e nac e ous, stylolit i c . . 

43 Siltsto ne , r e d-bro w n, t hin - b e dde d, friable 

42 Dolomite , g rey, arenace ou s, sty lolitic .. 

Thickne ss in Feet 
To~ 

U n it from Base 

8 I, 187 

14 I, 179 

13 I , 165 

9 I , 152 

7 I, 143 

16 1 , 136 

10 1, 120 

4 I , I 10 

2 I, 106 

6 I, 104 

2 I, 098 

10 1 , 096 

6 1,080 

3 1, 074 

15 1, 071 

3 I, 056 

3 I, 05 3 

5 1. 050 

41 Dolomit e , grey to brown , arenaceous , scattered 
bulbous str omatoli t es 10 1, 045 



Unit 

40 

39 

38 
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Lithology 

Dolomite , gr e y, highly ar e naceous at base of 
unit, crossbe dded at base of unit, massive 
stylolitic at top of unit 21 

Siltstone, buff, thin bedded, friable 

Dolomite, b rown , massi.ve to irregularly 
bedde d 

Thickne ss in F ee t 
. Tota-l- -

Unit from Base 

21 1,035 

2 1, 014 

5 1, 012 

37 Dolomite , g :cey to brown, ar e nac e ous, scattered 
bulbous s t romatolites 9 1, 007 

36 

35 

34 

33 

32 

.5 1 

30 

29 

28 

27 

Siltstone, buff, thin-br:dded, fri a bl e 

Dolomite , g r ey, al"enaCeous, s t yloli t i c 

Siltstone, buff, thin -bedde d , friable, 

Dolomite , gr e y, a r e nac e ous , c rossb e dded 

Siltstone , buff, t hi n -bedde d, friable , , ' , 

Dolom i t e , grey, ar e naceous, c rossbcdded 

Siltstone, buff , t hin-bedde d , friable 

Dolo mite, brow n, t hin-b edde d, dig itate strom­
atolit e' s , 

Siltstone, pink t o g r ee n , c alc ar eous, fissile 

Dolomi t e , brown, undulato ry s t romatoliLes, 
lense s o f p isol i t i c stroma tol ite s , 

26 Dolomi te , brown t o grey, arenac e o u s, ul'dula­
lory stromatoli te s 

25 

24 

23 

21 

Orth oquar t z ite, whi t e, calc a r e ou:o, cross­
bedded 

Dolom ite, brown , und ul a tory st roma toli t es, 
ripple -lTIarks, intraformatio n al cong lomerate , 

Orthoquartz ite, white, calcareous, cr o,'3 S­
bf'dd"d 

Dolomite, b r own, undulato ry s t romatolites, 
ripple-m a rks " , " , , " 

Dolomite, grey, arenaceous, crossb e dded 

3 998 

99') 

2 994 

992 

991 

990 

5 ')b9 

16 984 

2 968 

5 966 

9 961 

95 2 

949 

6 948 

1 942 

3 9 38 



Unit 

20 

19 

18 

17 

16 

15 

14 

12 

11 

10 

9 

8 

7 

6 

5 

4 

- (, 1 -

L itholo g y 
Thi ckn e s s in F ee t 

T o tal 

Dolomite , br own , u ndu l ato r y st r oma toli(es, 
i nt r a for m ationa l c o n g l ome rate, r ip ple-
mark s . . .. . 

D o lom it e, br o w n , d i g it a t e str om a to li t e s 

D olomit e, b rown, undu lator y s t r o m ato l ite s 

D olomite , grey , a rena c e ou s, cro s s b e d d e d 

Dolomite , b r o wn , l a minat e d . 

D olomite , g r e y , ar e n a c e ous , c r os s b edd e d 

Dolom ite , b r own , undul atory stromato li tes , 
r ipple -m arks, intraformat io n al c o ng l o m ­
erat e .. 

D o l om it e, gr ey to whit e , h ighly a r e n aceO'lS a t 
b a s e o f u n it , cr o s s b e dde d to m assive s ~ylolit i c 

a t t op of u nit ..... 

Dol OD1 ite , b ro w n , l a mina t e d . 

:Qolomite , gre y to white , mas s ive and s tylo-

U n i t 

li ti c a t b as e of u n i t, cr o s s be dde d and ar enace ous 
in midd l e o f uni t, c ross b edde d at t o p of u n i t 

D olomit e , br own , dig i t a t e stromato li te s 

Dol o m ite , grey t o whit e , m a s s iv e a n d sty lo­
li t i c a t b a s e o f u n i t , ar e n a ce ou s and c r o ss­
bedd e d at top o f unit . . . 

Dolomite, b r o wn , bulbou s stromatolite s g r ading 
t o dig i t a te at t o p o f u nit 

D o lomite , br o wn , undul atory stromato l ites . 

D olom ite , br o wn , d i gitat e s troma to lites 

Sands tone , light gr ey , s u b arkos ic , th in - b e d d e d, 
rip ple -lam inated ; int e r b edde d ripple - l a m in a ted 
s i ltsto n e l e nses w ith greeni s h se r i c i ti c s hal e 
p arting s 

D olom ite , b row n, a r e n a c e o u s, d igitate st r om-
ato lite s . . . . . . . . . 

from B a s e 

16 935 

6 9 19 

2 2 9 13 

3 891 

2 88 8 

37 886 

3 849 

17 846 

tl29 

5 824 

4 8 19 

5 8 15 

12 8 10 

1 1 7 98 

13 78 7 

12 774 

7 0 2 



Unit 

3 

2 

4 3 

41 

40 

39 

38 

-6;: -

Lithology 

S and s t one , light g rey, subarkosic t h in ­
b e dded; interbed ded ripp le -la m i nated lenses 
cf light gr e y silt s tone, fr iable g r ee nis h s er i-
citic sands tone a n d shale ..... 

Dolomite, brown, massive to digitat e strom­
atolites, pock -marked surfac e . ... 

Dolornite, brown, arenac e ous, digit ate strom­
atolite s in mounds up to 30 fee t a cro ss ; b e twe e n 
mounds is a b as a l b e d o f r e d-brown, jasperoid , 
spherulitic dolomite over l ain by thinly inte r ­
be dde d subarkosic sandstone, r ipple -laminated 
siltstone, se ricitic shale and mass ive 
dolomite . . . . . . . . . . . . . 

Total thickness o f Duhamel Format ion 

Hornby Channe l Formation (type section) 

Sandstone, whit e , s e ri c i t i c , ve r y th in ly bedded, 
shale par tings; int e r b e dde d r ipple -lam inated 
light g rey s ilt stone with s hal e par t ing s 

Silt stone , gr e y, l e nticu l a r and very thin ly 
bedded, r ipple -laminate d, s hal e p a r tings . 

Sands t one , white, ve ry thinly b~dded , par a llel 
l amina ted and ripp l e - l a mina ted ; interbe dde d 
c oar s e -g r ain ed , c rossbedded s andsto ne w it h 
green s h a le c h ips a nd q u ar tz and f e l d spar 
p e bb l e s ; rippl e - laminated silt s tone wit h sha le 
par tings 

Siltstone , ligh t g rey , l enticu l ar a n d v e r y thin l) 
be dde d, ripp l e -la m ina ted , s hale part i ng s ... 

S ands t one , white , v ery thinl y b e dded , cros s ­
bedde d, ripple -marke d, sha l e p a rtings . .. 

Tuff, ar enaceous, v i t r i c, r ed-brown weath e r­
ing , gr e en wher e coars e g raine d, brown where 
fine -g rained, very th inly b edde d , g rad ed be d ­
din g, r ip p l e - l a minate d, g r ade d l apilli tuff ; 
mino r in te r be dded wh i t e s andston e . 

Cove r e d i nterval 

37 Sandstone , white, v e ry thinly bedde d, cross­
bedded, ripple -marked; int e r bedde d white 

Thjcknes~in p e t 
ota 

Uni t from B a s e 

6 761 

5 755 

8 750 

9 14 

5 74 2 

2 737 

735 

7)0 

727 

8 726 

718 



Unit 

36 

35 

34 

33 

32 

31 

30 

29 

28 

-63 -

Lithology 

sericitic sandstone ;.n very thin beds w ith 
shale partings; interbedded ripple-laminated 
siltstone with shale partings; minor coarse 
grained friable quartzose sandstone with 
detrital muscovite, glauconite, brown limon­
itic blotches and calc ite cement, , , . , , 

Sandstone, white, sericitic, fissile, very 
thinly b, ·dded, shalL: partings 

Sandstone, white, vL:ry thinly bedded, cross­
b edded, ripp le -mar ked; int e r be dded ripple­
laminated siltstone with shale partings; 
inte rbedde d fissile se riciti c sandstone 

Sandstone , white, s e rici t ic , f issile, very 
thi n ly b e dded, shale partings; interbedded 
whit e crossbedded and ripple -marked sand­
stone; inte rbedded ripple -la m i nate d silt-
s t one with shale parting s , , , . , 

Sandstone, white, thinl y bedde d, cr ossbedde d, 
rippl e -marked; interbedded while sericitic 
sandstone; int e rbedded ripple -laminated 
siltstone with shale partings 

Covered int erval 

Sandstone , w hite, t hinly b e dde d , crossbedded, 
r ipple -mark ed; inte r b e dded whi t e se ric it ic 
sandstone; inter b e dde d ripple -laminate d silt­
ston e with shale part ings; minor coars e ­
grained quartzos e f riable s a ndstone wi t h 
detrital muscovite and glau c o nite a nd b r own 
limonitic blotche s , , , , , 

San d sto ne, whit e, s e rici ti c, very t hinly 
b edded, shale p a r t ings , , , 

Sands Lone, white , t hinly b edded, crossbedded, 
r ipple -marked; i n t erbedded ripple -laminat e d 
se r icit ic f issile sands t o ne ; i nte r b e dded coars e ­
gr aine d f ri a b l e qua r t z os e san ds t one wi t h 
d etr it al m u s covit e a nd g laucon ite (?) 

S and s t o ne, white, sericitic, fissile, ripple­
lamin at e d, thi n -be dde d, , , 

Sands t one, white, thinly b e dde d , c"'ossbedded, 
ripple -mar ked; interbedded whi t e fiss ile 
sericit ic sands t o n e w i th ripple -lamination 

Thickr\e ss i n F e et 
Total 

Uni t from Base 

9 7[3 

706 

4 705 

6 701 

14 69'1 

10 681 

14 671 

2 657 

12 655 

3 643 

4 640 



Unit 

21 

26 

24 

23 

22 

-64 -

Lithology 

Sandstone, w h it e , seric i tic, f i ssile, ripple 
laminated, , , , 

Sandstone, light b r own, coarse g rained, 
friable; int erbedded whit e crossbedded sand­
stone; inte rbedde d ver y thinly b e dded seri­
citic fissile s andstone; int e rbedd e d ripple­
laminated siltstone with shale partings 

Sandstone, whit e , sericitic, fissil e , ripple­
laminated, shale partings , , , , , 

Sandstone, f e l dspathic, very coarse grained , 
cI'ossbedded , , , , , , , 

Sandstone , whi te , m edium - grain ed , thin l y 
bedded, c r os sb e dd e d, r ippl e - marke d , , , 

Sandstone, fe ldspathic , v e r y coarse graine d, 
ripple -marked 

2. I S i lts t o ne , lig h t gr e y, rip ple -laminate d, l ent ic­
ul a r o r ver y thi n ly b edded, sha le partings ; 
int e r bedded white c r o s sb e d de d a n d ripple-

20 

19 

18 

17 

16 

15 

m arke d s and s to n e 

Sandstone , fe l d s path i c , ve r y coar se g rained , 
cros sbe dde d , ' , , , , , , , , , , 

Sandstone , w hite, thin-b e dded , r ipple -laminat e d 
or p ar alle l lam inat e d, sha le p a rl ing s ; inter­
bedde d p ebbl y b eds; mino r ripp le -laminated 
s i l tstone , , , , , 

C o n glomerate , f e l d s pathic , fr i a ble , gr a d e d 
b e dding , , , , , , , , , , 

Sands t o ne , white , thi n - b e dded , cr o s s bedd e d , 
r ipp l e - m ark ed , shale part i ngs , , , , , , , , 

Conglome r a t e , fe ldspathic, f ri abl e, par all e l 
b e dded and cr ossbedde d "' " 

S a n ds t o ne , w hite , th in -b edde d, cr o s s bedded, 
rip p l e -marked; coars e - gr aine d p ebb I y s a nd­
s t one b eds ; interb e dde d r ipp l e - laminated 
s i ltsto ne w i t h s hal e part ings , , , 

Sandstone, w h ite , t hin-bedde d, cros sbedd e d, 
ripple -mar ked , shale partings , , , , , , , , 

Thickne ss in Fe e t 
Tot al 

Unit from Base 

3 636 

9 633 

3 624 

7 621 

4 614 

2 610 

7 60 8 

17 SOl 

31 584 

553 

J 9 55 1 

5 32 

":0 523 

38 50 3 
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Litholo g y 
Uni, 

13 Siltstone , red to buff , friable , massive, 
shale chips, recessive .... 

12 Sandstone, white , thin-bedde d, crossbedded, 
ripple -marked, shale partings 

II Siltstone, red-brown to buff, friable , massive, 
shale chips, rec e s?ive ... 

10 Sandstone, white, thin-bedde d, crossbedded, 
ripple -m a rked, shale partings 

9 Siltstone, red-b r own to buff, f riable, massive, 
shale c hips, recessive ... 

8 Sandstone, white, thin-bedded, crossbedded , 
rippl e - marked, shale parti n gs; minor friable 
grey s a ndstoLe w ith knobbly w eatheri):,; 
surface ..... . 

7 Silts t one, red-brown tu buff , friable, massive, 
recessive 

6 Salldstone , white , th in-bedded , c rossbedded, 
ripple -marked, s hale partings; minor friable 
sandstone 

5 Siltstone, red-brown to buff, friable , massive, 
recessive 

4 

3 

2 

San ds tone, light gr e y, medium-bedded , cross­
bedde d to mas s i v e, i n par t p ebbly a nd fr iable 

C onglomerate, c rudely b e dde d, p e bbles pre­
domi n antly q uar t z w ith minor feldspar and 
g r an ite p egmatite p e bble s , arkosic mat r ix 
well-sorte d, detrital muscovite flakes , 
friabl e . . . . . . . 

SandsLOne , coars e -grain e d, pir,k to red , 
cr os s b e dde d , w e ll- indur ated 

Conglomer a te , crudely bedde d , pebbles pre­
domi n antly quartz with minor feldspar a nd 
granite pegmatite pebbles, matrix arkosic, 
w e ll-sorted, d e trital muscovite, friable, 
maximum pebble diameter 0.5 feet 

Unit I r e sts with erosio n al u n conformity on 
very coarse grained granite p e gmatite which 
intruded amphibolitic and biotitic migmatite 
gnei ss. 

Total th i ckne s 5 o f Hornby Channel Formation 

Total thickne s s of Sosan Group 

Thickness in F e et 

Unit 

24 

148 

20 

44 

4 

42 

4<; 

61 

31 

12 

9 

5 

20 

742 

4 , 116 

Total 
from Bas e 

46<; 

441 

293 

27 3 

229 

225 

183 

U8 

77 

46 

34 

25 

20 
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2. KLUZIAl ISLAND (S6) 
(Lat. 62°50' N, Long . 11l001'W) 

This section occurs on the ste e p northern slope of Kluziai Island 
in McLeod Bay. Only the lower part of the Akaitcho River Formation is 
exposed. 

Unit 

3 

2 

Lithology 

Diabase sill 

Akaitcho River Formation (type section) 

Siltstone, red, micaceous, m"dium-bedded, 
mas s ive to thin - bedded, flag gy with low ang le 
cro s s bedding, ripple -marks , mudc racks, 
convolute bedding, channel-fill; minor red-
brown shale ............... . 

Sandstone , interbedde d red micaceous sand­
stone and white sandstone, c rossbedded, 
ripple -marks ......... . 

Sal1dstone, whit e , crossbe dded, ripple­
marked, greenish shale-pebble intraform­
at ional conglome rate near middle of unit; 
Lhin greenish s e rici t i c shale partings 

Total exposed thickness of Akaitcho River 
Formation ...... . 

Kluziai Formation 

Sandstone, pink, m edium to thin lemi c ular 
beds, crossbedde d, heavy mine ral bands; 
minor s er i citic shale partings 

(Base of unit not exposed . ) 

1 hlckness In ]< eet 
Total 

Unit from Base 

235 i 260 

5 25 

20 20 

260 

Total e xposed thickness of Kluziai For:c.nation . 140 

3 . SETON ISLAND AND KEITH ISLAND (K3) 
(Lat. 62°02'N, Long. 112°06'W to L "tt. 62°10'N, Long. III048 ' W) 

This section occurs along the nor th shores of Seton Islan d and. 
K"ith Island and is the only well- e xpos e d s e ction of the entire Kahochella 
Gl'OUp including the Seton Formation, for which this is the type sec t ion. 
Thicknesses of most of the r e c ess ive sedimentary u n its h ave been calculated 
from air photographs and are only approximate. There may be repetition by 
faulting in some of these uni t s. 



Unit 

2 

2 

9 

8 

-67 -

Lithology 

Douglas Peninsula Formation 

Mudstone, red -brown, laminated, closely 
spaced lenticles of argillaceous limestone 

Total thickne s s of Douglas Pe ninsula 
Formation ... 

Charlton Bay Formation 

Argillit'"' dark gr,"en and red, finely laminated, 
fi. s s ile, beds of calcar euus concr etions 

Dykes of rhyolitic feldspal porphyry intrude 
unit 2 . . . .. . ..... 

Argillite, dark green, finely lami nated, 
fissi l e, beds of oblate spheroidal calcareous 
concretions, concretions larger and less abund­
ant than in red shales below, minor jasper 
nodule s near base; ?O-foot red concretionary 
shale b e d about 100 feet above the bas e of the 
unit 

Total thickness of Charlton Bay Formation 

McLeod Bay Formation 

Shale, red, abundant oblate calcareous con-
cretions .. 

Shale, red, beds of oblate calcar e ous concre­
tions, lenses of edgewise concretion conglom­
erate , convolute lamination; minor granular 
hematite.. . ........ . 

Total thickness of McLeod Bay Formation. 

Gibralter Formation 

Shale, red, minor boudinaged calcareous 
beds, scattered jasper nodules at base of 
unit and calcareous concretions at top .. 

Argillite, dark green, fissile, jasper nodu l es 
at base of unit and white pyritic nodules at 
top ......... . ... .. . ..... . 

Thickness in Feet 
Total 

Unit from Base 

95 9,350 

95 

30 9,255 

425 9,225 

455 

795* 8,800 

255* 8,005 

I, 050 

620* 7,750 

105 7,130 



U nit 

7 

- 68 -

Lithology 

Shale, r e d; inte rbe dded granular hematite, 
h e matitic argillite and hematitic calcareous 
a rgillite with white chcrt and jaspei- nodules 

6 Argillite, dark green, fissile, lan'linated, 
r ipple-laminated, scattered white pyritic 
chert nodules; minor calcar e ous argillite, 
v e ry lar g e calcareous concr e tions as 
much as 2.5 f e et in diamete r near basr.. 
of unit 

5 Shale, r e d, s c attere d calcar e ous concretions 

4 Argillit e , d a r k green, fissil e, calcareous 
concretio n s 

Shale , red, thin calc ar eous beds 

2 Argilli te, dark g re e n, fissile 

23 

22 

M uds tone, red, m e dium-be dded, l enses and 
t hi n b eds of graded o r rippl e -lami n ated green 
t u fface o u s silts tone . . . . . . 

T otal thickness of Gib r a lte r FormitLion 

Seto n Formation ( t y pe s e c t io n ) 

Brec c ia, f ragm ent s of tuffa c eous sil,stone, 
che rt, and volcanic flow rocks ve ry puorly 
sorted in a t uffac e ous muds t one matrix. 

Mudsto n e, red, tuffaceou s; th in gr a ded beds 
of tuffac e ous siltstone 

S e c tio n lTIove d I mile east fr o m S e ton Island to 
Ke ith Island . 

Thickne ss i n F ee t 
Total 

Unit f rom Base 

470 
y., 

6,830 

35 6,360 

30 6, 325 

30 6,295 

25 6, 265 

1, 940~' 6, 240 

3 , 4')0 

5 4,300 

20 4. 295 

21 Ande s ite, massive t o colu mna r £lows, amygd a ­
loidal at l op of unit, green to r e d-brown weather­
i ng 4,275 

LO 

19 

S ilt stone, re d, f er ruginous, lalni nated to 
mas s iv e , m e dium- t o thin-b e dded, ripple­
marke d , convolute bedding; inte rb e dded 
gr e en b asic vitric tuff, tuffa ce ous shale, and 
granular h ematite w ith jasper nodule s 

Andesit e , massive to c olumnar flows, bands 
of a nde s ite br e ccia with carbonate c ement 

y., 
1 , 390 3,665 

460~' 2,275 



Unit 

18 

17 

16 

15 

14 

12 

1 I 

10 

69-

Lithology 

Tuff, brown to maroon, fin e - gr aine d, 
feldspar crys tal c lasts , thin-b e dded w ith lense s 
a n d channel fill of round e d volcanic pebbles 
a t bas e of unit , thick b e dde d and conglomer­
atic with v es i c ular a ndesite a nd dacite 
boulders as much as 4.5 fe e t i n diam e t e r a t 
top o f unit. 

B r e ccia, a ngular blo c ks o f massive and 
vesicular and es i t e i n carbonate ceme n t, 
silicifie d pha s e s 

A nd e site , ropy fl ow wi t h l a r g e fr a gment s 
of b a sic t u ff incorp ora t e d into flow f r om 
the u nd e rly ing b e ds, pockets of b a s ic 
gre e n tuff and a cid i c m a r oo n t uff d e po s ite d 
i n p l ace , ligh t g re e n a n d s i li ci fie d a t top 
o f u n it 

T u ff, gr ee n , medium - to co a rse - gra in e d , 
well '- bedde d ; inte r bedded re d tuffac eous 
siltsto ne and red a c id we l d ed tuff; beds 
form large wedge - s h a p e d un i t s w ith 
incl ine d b e dding up to 5 0 fe e t thick a n d 
s e p a rat e d b y d i sco r dant er o sion su r fac e s 

Tuff , gre e n , basic , v it ric, thin - b edded , 
gr a de d bedding with r ipple - lam i nat e d top s ; 
int e rbe d ded with red , well - indurated , t u f ­
faceou s silt s tone w ith c al c are o us c o n cr e tions 
at top o f u n i t 

A gg lomer ate , m e d ium - to thin -bed d ed; 
i nte rbe d d ed f ine - g rai n ed, w elded, m a r oon, 
a c id tu ff w ith g r e en c h lo r it e clas ts a n d fi n e ­
t o medium- g r a i n e d, gr ee n, bas ic tuff . 

A g g l om e rat e , thick - bed ded, p oorly sode d , 
a ngula r pe b blE's of p orphyritic and amygd a ­
loid a l bas ic t o acid flow r o ck, bas ic t o acid 
t uff, and crystal cl asts, p e bble s u p t o 0.8-
foot in d i am ete r ..... 

Tuff, green, LasiC', vitric and crys t al , 
medium -bedded, roars e s t at top of unit 

Tuff, rnaroon to orange, v e ry fine graine d 
to welded, coarse; -grai n ed fe ldspar crys t al 
clasts; minor interbedded green basic vitric 
tuff . . . . . . . . . . . . . . . . . . 

I.hicknes s in F e et 
Total 

Unit from Base 

50 I, 815 

40 I , 765 

70 1,725 

16 5 I , 65 5 

10 1, 49 0 

6 5 1, 4 8 0 

135 1,4E) 

85 1, 280 

105 1, 195 



Uni t 

9 

8 

7 

6 

5 

4 

3 

- 70-

Litho logy 

Tuff, gree n , basic , viLric, thick-bedded, 
coarse -gr a ine d; interbeds of thin-bedded, 
laminat e d, fi n e -grained green basic tuff 
and r('d, well-indurated, tuffaceous 
siltstone 

Siltstone, r e d, well-indurate d, thin- to 
m e dium -b e dded; minor interbedded green 
tuff 

Tuff, green, basic, vitric w ith large feld­
spar c r y stal clasts, scattered large angular 
lithic clasts, thi n l e nticular b edding, cross­
bedded; int e r bed de d r e d w e ll-indurated 
s i lts tone 

Sandstone , red, well-indurated, m e dium­
bedded , m a s s ive to g r a d e d; i n te rbedded buff 
to green shale ..... . 

Large, medium-grained, acidi c, 
porphyry int n,.s ive plug. 

Sands Lone , red, medium-bedded, massive to 
laminated , green s e ricitic shale partings, . 

Tuff, maroon to orange, welded, acid, feld­
spar crystal clas ts. 

And"site, mass ive t o v e sicul a r flows, In 
part brecciat e d; minor tuff b e ds, . 

Coarse grained, porphyriti c, m eta -gabbro 
sill. 

Ande site , thi n v e sicular flows w i th ropy flow­
LOp br e c cia; m i nor tU[[;lceous int e rb e ds 

Tuff , g r een , ba s i c, coarse g r a ined, larg(' 
blo,,;,s 0 f black, bas ic, feldsp ar porphyry. 

Total thic kne ss of Se t o n Forma tio n 

Kluziai Formation 

Sandstone, pink, medi u m b e dded, crossbeddecl, 
ripple -marked, shale chip intraformational 
conglomerate, sericitic shale partings 

Base of u ll it not exposed. 

Thicklless in Fe e t 
Total 

Uni t from Base 

250"< 1,090 

10 84 0 

210"< 830 

200 620 

130 

10 

9') 

* 120 

65 

4,300 

+ 360 

420 

290 

280 

185 

65 
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4. GIBRALTER POINT (K8) 
(Lat. 62'49'N, Long. II0 0 44'W) 

This section is exposed on a cliff face on the north side of 
Kahochella Peninsula about 10 miles east of Gibralter Point. It is the type 
section of the Gibralter Formation. 

Unit 
Lithology 

McLeod Bay Formation 

Shale, red, calcareous concretions . . 

Top of unit 1 not exposed in this section. 

GibraHer Formation (type section) 

Shale, red, no calcareous c oncretions; thin 
beds of ripple -:cnarked granular h ematite 
with jasper nodules, intraformational cong lom­
erate, gypsum crystal casts, calcareous 
stromatolites and 'caliche' (?) horizons 

The h ematitic b e ds of this formation are best 
seen iit the southwest end of Shelter Bay 2 
mileq southwest of the type s e ct ion. 

Akai t cho R iver Formation 

Siltstone, r e d, thin-bedded , ripple -marked; 
minor r e d and green shalG and argillaceous 
limes tone. . . . . . .. . .... 

Base of unit 1 nUl exposed in this section. 

5. TALTHEILEI NARROWS (K6) 
(Lat. 62°37'N, Long.lllo27'W) 

Thickness in Feet 
Total 

Unit from Base 

+ 20 485 

y., 
450 465 

+ 15 15 

This section is exposed on the north shore of Pethei Peninsula 
4 miles northeast of Taltheilei Narrows at the west end of McLeod Bay. It 
is the type section of the McLeod Bay Formation. 

Charlton Bay Formation 

Argillite, dark green, fissile, large cal-
careous concretions ... . . . not measured 



Unit 

2 

-72-

Lithology 

McLeod Bay Formation (type section) 

Shale, red, abundant calcareous concretions 
and concretion conglomer ate beds 

Unit 2 o n ly partly exposed in upper 200 feet. 

Shale, red, beds of intraformational flat-
pc bble conglomer ate and cone re tion congloin­
erate; minor calcareous stromatolites .. 

Gibralter Formation 

Shale, red, no concretions; minor intra­
formational flat -pe bble conglomer ate 

Base of unit 1 not exposed in this section. 

6. CHARLTON BAY (KI2) 
(Lat. 62°37'N , Long. 109°19'W) 

.Thickness in !ect 
Tota 

Unit from Base 

545 ,~ .560 

5 15 

+ 10 10 

This section is exposed along the north shore of Charlton Bay 1/2 
mile southeast of M e ridian Lake. It is the type section of the Charlton Bay 
Formation. 

4 

3 

2 

Douglas Peninsula Formation 

Marlstone, red-brown, closely spaced argil­
laceous limestone lenticles surrounded by 
t errigenous mudstone, very thinly bc;dded 

Charlton Bay Format.ion (type sectiun) 

Argillite, dark green, large very closely 
spaced or coalescent calcareous white con-
cretions ...... . 

Argillite, dark green, fissile, laminated, 
scattered large oblate spheroidal brown­
weathering white calcareous concretions 

Argillite, dark green , fissile , abundant 
d i scoidal calcarc;ous c oncretions .... 

Argillite, dark green with dal.·k red bands, 
scat te red large oblate spheroidal calcareous 
concretions ...... . ........ . 

110 2'i0 

4 140 

55 136 

6 81 

55 75 



Unit 

- 73-

Lithology 

McLeod Bay Formation 

Shale, red, abundant calcareous concretions 
smaller than in overlying beds 

Base of unit 1 not exposed in this section. 

7. DOUGLAS PENINSULA (P29) 
(Lat. 62°45'N, Long. llO 0 20'W) 

Thickness in Feet 
Total 

Unit from Base 

+20 20 

This section is exposed along the north shore of Douglas Peninsula 
2 1/2 miles east of the Gap. It is the type section of the Douglas Peninsula 
Formation which is completely exposed and also contains excellent exposures 
of the lower half of the Uts illgi Formation. 

2 

3 

2 

2 

Utsingi Formation 

Limestone, blue-grey, crystalline, medium­
grained, thick-bedded, vertical mottling of 
red-brown siliceous dolomite ... 

Limestone , blue-grey, crystalline, medium­
grained, medium-bedded, discontinuous 
laminations of red-brown to greenish brown 
dolomite .. ......... . ... . . . 

Douglas Peninsula Formation (type section) 

Marlstone, re d-brown, fissile terrigenous 
mudstone with closely spac e d l e nticles of argil­
laceous limestone .. 

Mudstone, red-brown, massive with calcar­
eous concretions and gypsum crystal casts 

Marlstone, red-brown, fissil e terrigenous 
mudstone wit h closely spaced lenticles of 
argillac e ous limestone ... .. . . 

Total thickne ss of Douglas Peninsula 
Formation . . .. ........ . 

Chadton Bay Formation 

Argillite, dark green, fissile, scattered large 
calcareous concretions ....... . 

196 374 

46 178 

60 132 

0.5 72 

22.5 71.5 

83 

31 49 



Unit 

- 74-

Lithology 

Argillite, dark green, fissile, scattered 
large calcareous concretions; minor dark 
red argillite with scattered concretions 

Total thickness of Charlton Bay Formation. 

McLeod Bay Formation 

Shale, red, abundant calcareous concretions 

Base of unit 1 not exposed in this section. 

8. TALTHEILEI NARROWS (P21) 
(Lat. 62°38'N. Long. 111°25'W) 

Thickness in Feet 
Total 

Unit from Base 

13 18 

44 

+5 5 

The T altheilei Formation is completely exposed on a climbable 
cliff face on the north side of Pethei Peninsula 4 1/2 miles northeast of 
Taltheilei Narrows. 

Utsingi Formation 

Limestone, grey, medium to thick bedded, 
crystalline, dolomite mottling and lamination 

Taltheilei Formation (type section) 

80 Limestone, grey, brown dolomite lamin­
ations, entire unit composed of closely 
spaced columnar stromatolites, stromatolite 
columns poorly linked, rarely branching and 
about 1 foot across in lower 25 feet of unit, 
branching and up to 3 feet across 25 to 30 
feet from base of unit, and repeatedly 
branching and less than O. 5-foot across in 
upper 15 feet of unit, coarse-grained and 
recrystallized in uppermost 2 feet of unit, 
dolomite concentrated in the centres of the 
stromatolite columns throughout unit. 

79 

78 

Dolomite, thin -bedded, interlam inated 
undulatory stromatolites and intra­
sparrudite . . . . 

Dolomite, brown, closely spaced branching 
columnar stromatolites .......... . 

47 390 

3 343 

6 340 



Unit 

77 

- 7 5-

Lithology 

Dolomite, brown, c.hinly interbedded 
undulatory stromaLolites and intra-
sparrudite . . .. ..... . 

76 Dolomite, brown, fine-grained, crystalline, 

75 

74 

73 

72 

massive 

Dolomite, brown, undulatory s tromato­
lites 

Dolomite, brown, massive 

Dolomite. brown, undulator) stromatolites, 
intr aformational flat -pebble congloine r atc, 
poorly laminated at top of unit ..... 

Dolomite. brown. closely sp a c e d poorly 
laminated bulbous stromatolite s 

71 Dolomite, b rown, undulatory stromatolites, 
intr aformational :lat -pebble conglo:mer ate, 
mass ive b e ds ... 

70 Dolomite, brown , massive 

69 Dolomite , b r o w n, undu l ator y stromatolit{;s 

68 Dolomite, brow n, branching columnar 
s t romatolite s . . . . . . . 

67 Dolomite, browL, branching columnar 
stromatolites 

66 Dolomite, brown, undulatory sLromatolitcs, 
intr aformational flat -pe bble conglomer ate . 

65 Dolomite, brown, poorly laminated bulbous 
stromatolite s ..... 

64 Dolomite. brown, massive 

63 Dolomite, brown, poorly laminated undulatory 
stromatolites, quartz stringers. 

62 Dolomite, brown, poorly laminated bulbous 
stromatolites ............. . 

61 Dolomite, brown , undulator y stromatolite s, 
intr aformational flat -pe bble conglomer ate . 

Thi ckness i n F e et 
Total 

Unit from Base 

3.5 334 

3 330.5 

2 327.5 

4 325.5 

321. 5 

3.5 320.5 

6 317 

0 31 1 .J 

2 308 

5.5 306 

3.5 300.5 

2 297 

1.5 295 

2.5 293.5 

1.5 291 

1.5 289.5 

5 288 



- 76-

Litholog y 
Uni t 

60 Dolom it e , b r m vn, poorly laminated b u lbous 
stromatolite s 

59 

58 

Dolom ite , brown, undula tory s t r omatolites 
at b~s e o f un it g r a d ing t o mass ive at top .. 

Dololl1ite, b r o'Nn , und u l atory stroll1 a tolite s, 
intraforll1at io nal flat-peb b l e co n g loll1er ate 

57 Dololl1ite, brown, ll1assive to s tylolitic, 
scatte red poor l y l aminat ed bulbou s stromaco-
lite s . . . . . 

56 Dolomite , brown, ll1ass ive, sc atte r e d poo r ly 
larn i n at e d bulbou s str om ato li te s, qu a r t z 
stringers 

55 Dol o ll1ite, br o wn , undul a tory s t r omatolit e s 

54 Dololl1ite, brown , scattere d c olull1nar 
stromatolite s 

5 3 Dololl1i t e , br own , u nd u l atory s tromaLolit e s, 
t e e pee structu re, q uar tz s t r in g e r s 

52 Dolomite, br o wn, m ass iv e 

51 Dolom it e , bro wn , undulatory stroll1 il tolites 
a nd intr afo rmat ional fla t -pe bble c onglomer ate 
at base of u nit g rad ing t o p oorly laInin ated 
and l-ippl e -lam inated a t top of u n it ..... . 

50 D olomite, b rown , mas sive , s cattered poorly 
laminated bulbous s troll1atolite s, quar t z 
s t ringe r s . .. .. 

49 Dololl1ite, brown, undulatory s tr omatolites, 
i ntr aformationa l fl a t -pebbl.e co n glomerate, 
quartz st r inge r s . 

48 Dolomite, brown , poorly lall1 i nated bulbous 
stroll1atolite s 

47 Dololl1ite, b r o wn , poorly laminated undulatory 
stromatolites 

46 Dololl1ite , brow n , poorly lall1inated bulbous 
stron1atoli te s 

45 Dolomite, brown , undulatory stromatolites, 
intr aformational flat -pe bble congloll1er ate, 

Thickness i n reet 
Tota 

Un i t from Base 

2 283 

28 1 

280 

9 27 ') 

270 

2 269 

3.5 267 

18 263.5 

l.5 245.5 

l.5 244 

242. S 

2.5 241.5 

l.5 239 

1.5 237.5 

l.5 236 



Unit 

44 

43 

42 

41 

40 

-77 -

Lithology 

discoidal pisolitic stromatolites, quartz 
str inger s 

Dolomite, brown, massive 

Dolomite, brown, undulatory stromato­
lite s 

Dolomite, brown, poorly lamillated bulbous 
stromatolites 

Dolomite, brown, undulatory stromatolites 

Dolomite , brown , closely spac c,d bulbous 
stromatoli te s 

39 Dolomite', brown, undulatory stromato­
lite s 

38 Dolomite, brown, bulbous stromatolites 
with eroded upper surfaces , quartz 
stringers 

37 

36 

35 

34 

33 

32 

31 

30 

Dololl1ite , brown, undulatory stromato­
lites 

Dolomite, brown, c olumnar stromatolites 
with eroded upper surfaces . 

Dolomite, brown, undulatory stromato­
I i tes 

Dolomite, brown, massive 

Dolomite, brown, undulatory stroll1atolites, 
discoidal pisolitic stromatolites, quartz 
stringers 

Dololl1ite, brown, undulatory stroll1atolites, 
teepee structures, quartz stringers, grading 
to mas s ive at top of unit " 

Dolomite, brown, massive 

Dolomite , b rown, u ndulatory stromatolites , 
intr a£ormational flat -pebble conglomerate, 
t e epee structure , quartz stringers 

29 Dolomite, brown, columnar stromatolites, 
quartz stringers 

Thic k ness in Feet 
Total 

Unit from Base 

3.5 234 . 5 

231 

3.5 230 

3 226.5 

3.5 223.5 

3 220 

3 217 

0.5 214 

213.5 

6 212.5 

9 206.5 

3 197. 5 

10 194.5 

10 184.5 

2 174.5 

7 172.5 

3.5 165.5 



Unit 

28 

- 7 8-

Lithology 

Dolomite, brown, massive, poorly lam­
inated scattered bulbous stromatolites at 
top of unit . . . . . . . . . . . . . 

27 Dolomite, brown, undulatory stromatolites, 

26 

25 

24 

23 

quartz s tr inger s 

Dolomite, brown, massive at base of unit 
grading to undulatory stromatolites with 
scattered bulbous stromatolites . . ... . 

Dolomite, brown, undulatory stromatolites 

Dolomite , brown, columnar stromatolites. 

Dolomite, brown, massive. 

22 Dolomite , brown, undulatory stromatolites, 
intr a formational flat -pc bble conglomer ate, 

21 

20 

19 

18 

17 

quartz stringers 

Dolomite, brown, columnar stromatolites. 

Dolomite, brown, undulatory stromatolites, 
intraformational flat-pt'bble conglomerate, 
discoidal pisolitic stromatolites, quartz 
stringers ............. . 

Dolomite, brown, large columnar branching 
stromatolites, columns up to 3 feet across 
near top of unit. . . . . .. . ..... . 

Dolomite, brown, poorly laminated undulatory 
stromatolites ........... . 

Dolomite, brown, undulatory stromatolites 

16 Dolomite, brown, branching columnar 
stromatolites .. 

15 Dolomite, brown, poorly laminated undulatory 
stromatolites .. 

14 Dolomite, brown, undulatory stromatolites, 
scattered bulbous stromatolites at base of 
unit 

13 Dolomite, brown, undulatory stromatolites 

12 Dolomite, brown, massive ..... . . 

Thickness in Feet 
Total 

Unit from Base 

3 162 

5 159 

4.5 154 

0 . 5 149.5 

3.5 149 

l.5 145.5 

l.5 144 

3 142.5 

5.5 139. 5 

19 134 

2 115 

3 1 13 

10 1 10 

l.5 100 

3.5 98.5 

2.5 95 

92.5 



- 7 9 -

Litholo gy 
Uni t 

11 Dolomite, brown , l a r ge br anch ing columnar 

10 

9 

8 

stromatolit e s . . 

Dolomite, brown, bulbous s i: romatolites 
digitate at top. . 

Dolomite, brown, undulatory stromatolites, 
intraformational flat-pebble conglomerate, 
discoidal pisolitic stromatolites, quartz 
stringers . . ... . 

Dolomite, brown, columnar stromatolites 
at bas e of unit gr ading to bulbous s tromato-
lites at top ........ . 

7 Dolomite, brown, bulbou,; stromatolites at base 
of unit grading to massive dolomite with quartz 
stringers grading to undulatory stromato-
li te s. . . . . . . . . . 

6 Dolomite, brown, undulatory stromatolites, 
intraformational flat-p e bble co nglomerate, 
quartz stringers 

5 Dolomite, brown, mas s i ve intr as par rudite 

4 Dolomite, brown, large branching columnar 
stromatolites i)', bioherms 20 feet across 
and 24 feet thick separated by 5 LO 10 feet 

3 

of massive dolomite, bioherms are located 
above those in unit 1 ..... . . . 

Dolomite, br own, undulatory stromatolite s 
with large lenses of intraformat ional flat 
e dgewise pebble co n glomerate above bioherms 
in unit 1, above the areas between the bio­
herms of unit 1 lenses of edgewise conglom­
erate is surrounded by massive dolomite . 

2 Dolomite, brown, bioherms 20 feet across and 
24 feet thick, lower 12 feet of bioherms have 
small digita Le stromatolites and upper 10 feet 
linked columnar stromatolites, 5 to 10 feet 
of massive to laminated dolomite with 
s c atte red bulbous s LrOlnatolite S between 
bioherms 

Dolomite , brown, undulatory stromatolites 

Total thickne s s of T althe ile i Formation . . 

T hickne ss in F ee t 
To t a l 

U n i t f r om B ase 

6 91. '1 

6 85.5 

10 79.5 

3 69.5 

66.'1 

3 61.5 

1.5 58.5 

24 57 

9 33 

24 

2 2 

390 



Unit 

-80-

L ithology 

Douglas Peninsula Formation 

Mudston e, re u-b rown, closely spaced lent ­
iclE's of argillaceous lim e stone, m i rro-
breccia ...... . 

9. UTSINGI POINT (PIS) 
(Lat. 62°25'N, Long.lll o 36'W) 

Thickne ss i n F e et 
Total 

Unit from Base 

This sec t ion is e xposed alo ng the easte rn shor e of the largest and 
most northe rly of th e islands on the east side of P ethei Pen insula about 4 1/2 
miles north of Utsingi Poi nt. It is the type s e ction of the Utsingi Formation 
and in addition the lowe r part of th e Wildbr e ad Formation is very well 
exposed. Superb b e ddi n g plane exposur e s of th e thick, uppermost stromato­
litic uni t in the Taltheile i Formation or:cur on this island and those to the 
south. 

14 

13 

Wildbread Formation 

Limestone , blue-grey, undulatory strom­
atolites 

Limestone, blue-grey, hemispheri cal strom­
atolites 

12 Limestone, blue-grey to white, oolitic, 
ripple -marked, white chert nodules at top of 
unit 

I 1 

10 

Limestone, blue-grey to white, oolitic, 
ripple -marked, undulatory stromatolites; thin 
dolomite beds 

Dolomit E.:, brown laminations separated by 
blue -grey limestone, hemispherical strom­
a toli te s, oncolites, intraformational flat 
p e bble conglomerate beds at top of unit 

9 Limestone, blu e -grey, h emis pheri c al strom­
atolites 

S 

7 

Limestone, blue-grey, crinkly silic e ous lam­
iLations wi th ellipt ical domal bedding mor­
phology 

Limestone, blue-grey at base of unit grading 
to brown dolomite at top of unit, undulatory 
stromatolites, ripple-marks, oncolites, intra­
formational conglomerate 

3 373 

2 370 

4.5 368 

6.5 363. 'i 

16 357 

10 341 

15 331 

5 316 



Unit 

6 

5 

4 

3 

2 

9 

-SI-

Lithology 

Dolomite, brown, undulatory stromatolites, 
oncolites, ripple -rnarks ..... 

Limestone, blue -grey, undulatory to hemis­
pherical stromatolites, chert nodules, dolo­
mitic at top of unit 

Lime sLone, blue -grey, ripple -mar ked, undul­
atory s tromatoli te s, intr aformational con­
g lomerate 

Limestone , blue-grey, ooliti c , ripple-marked, 
intraformational conglomer at e , undulatory 
stromatolites ..... 

Limestone, blue-grey, crinkly brown sili­
ceous laminations, elliptical d omal bedding 
morphology . . . . . 

Limestone, whit e , undulatory and hemis-
pher ical stromatolites ..... . 

Total exposed thickness of Wildbread 
Formation . . . . . 

Utsingi Formation (type section) 

Limestone, white, closely spaced crinkly 
brown siliceous laminations, crystalline, 
medium -grained . . . . . . . 

Dr-it 9 forms a prominent low ridge at the base 
of the highest scarp along the entire length of 
Pe thei a n d Douglas Peninsula. The unit breaks 
into distinctive large angular bloc k s. 

8 Cov ered interval (probably part of unit 9) 

7 Limestone, grey, crystalline, medium­
g rained, brown dolomitic mottling. 

6 L imestone, grey, crystalline, medium­
grained, laminated, crossbedded 

5 Limestone, grey, c rystalline, medium­
grained, brown dolomitic mottling .. 

4 Limestone, gr e y with brown dolomi Le lam­
in ations , bulbous stromatoli t es 

Thickness in Fe e t 
Total 

Unit f rom Base 

3.5 31 1 

12 307.5 

2.5 295.5 

3 294 

25 290 

5 265 

I 13 

35 260 

40 ~, 225 

90 
~~ 

IS5 

2 95 

21 93 

72 



Unit 

2 

-b 2-

Lithology 

Limestone, grey, crystalline, medium­
grained, brown dolomitic mottling .. 

Limestone, grey, with brown dolomite lam­
inations, bulbous stromatolites .. 

Limestone, grey to white, crystalline, medium­
to coar se -grained, brown dolomitic mot-
tl ing ..... . 

Total thickness of Utsingi Formation 

Taltheilei Formation 

Limestone, grey with brown dolomite lam­
inations, closely spaced branching columnar 
stromatolites. . . .... 

10 WILDBREAD BAY {P27) 
(Lat. 62°44'N, Long.ll0 0 30'W) 

Thicknes6 in Feet 
Total 

Unit from Base 

5 71 

2 66 

14 64 

210 

50 50 

This se ct ion was measured on the north side of Pethei Peninsula 
I mile west of the Gap joining Wildbread Bay and Tochatwi Bay. It is the 
type section of the Wildbread Formation and offers a complete section of the 
Utsingi Format ion in an ar e a in which it directly overlies the Douglas 
Peninsula Formation. The TaltheilC'i Formation is missing in this section. 

Hearne Formation 

Onl y the lower par t of the Hearne Formation is 
exposed beneath the diabase sill which caps the 
highest ridge on Pethei Peninsula. 

3 Lime stone, grey, crystalline, medium-grained, 
thick-bedded to massive, brown dolomitic 

2 

mOLtling 

Limestone, gr~y, medium-bedded, brown 
dolomitic laminations, scattered bulbous 
stromatolites at base of unit, well­
laminated hemispherical stromatolites at top 
of unit; intraformational flat-pebble con-
glomerate ........... . 

Limestone , grey to white, medium- to 
coar se -grained, massive, brown dolomitic 
mottling . . . . . 

10 1, 345 

25 1,335 

19 1,310 



Uni t 

12 

I I 

10 

Litholo gy 

Wil d bre a( Formati o n (type s ect ion) 

Limestone, grey h ) whi te , coarse - gr ained, 
c r ys t alline, s t y lo li t ic , poor l y d ef i ne d out­
line s o f s t romatolite s continuous f rom 
uni t II ..... . 

L imes t one , gre y, brown dolomitic l a m in ­
at ions, c l os e ly s paced branching c olumnar 
stromatol ites 

L im e s t one, white to g r e y, medium- t o 
c o a r s e - g r ained, stylolit ic , poo r ly d efi ned 
outline s of s tr omatolit e s co nt inuou s t o 
u nit 1 1 at top of unit; m i n or b e d s of dar k 
g r e y l imesto ne wi t h ' caliche' -l ike radial 
and 'bir ds - e y e ' s tructur e 

9 L imestone, grey to white, In edi u m - t o 
co a r s e - grained, lalninated, h emisph e r ical 
';trOITl a tolites , o n c olite s. intr a fo rmational 
e dg e wis e c o ng lomer a te 

8 L imesto ne, w hite , ooli t ic , ripple-m a rked, 
mi no r strom. a tolit ic laminations a t bas e 
of un it , coars e ly recrystalli ze d a t top of 
unit ... 

7 L imes t o ne, g r ey , f ine - grained, we ll­
laminated , h e m i s phe ri cal s t rom atolite s, 
o n c ol ites, i nt raformat ional e d gewis e fla t ­
pebbl e c ong lome rat e ; t hi n do lomiti c be ds 

6 L imesto ne , whi t e , ooli t i c , rippl e -mar k e d, 
co a rs e l y r ec ryst a ll ize d at t op o f unit 

5 Cove red inte rval 

4 Limes tone, gr ey, fine - grained , helni s phe r­
ical s tr om atoli te s, o n colites ; th in do lomit ic 
beds 

3 Lime stone, white, o o litic, ripp le -marked , 
coarsely recrystallized at top of u nit 

2 Limestone. white, oolitic. ripple -marke d, 
minor s tromatolitic laminations at base of 
unit , coars e l y recr ystalliz ed at t op of unit 

Limestone , white , fine -grained, hemispher­
ical stromatolites 

Total thickness of Wi l dbread Format ion 

Thicknes s il: Feet 
T o tal 

Unit fr o m Base 

2 1, 291 

50 289 

i 2 39 

9 1, 2 31 

4') 1, 222 

10 1, 177 

18 1, 167 

3 1, 149 

8 1 , 146 

20 1, 138 

20 1, 1 18 

5 I , 09 8 

198 



Unit 

9 

8 

-84 -

Lithology 

thsingi Formation 

Limestone, grey, medium-grained, crystal­
line, massive, clos e l y spaced crinkly brown 
dolomitic laminations ..... 

Covered interval 

7 Lime stone , g r e y, m e dium-graine d, crystal­
line, thick -be dded, brown dolomit i c 
mottling. . 

6 L im e s t o ne , gre y, m edium- grai n ed crystalline, 
mass iv e , b rown c rinkly dolomitic l"minations 

5 Limesto n e, grey, m e dium - gr ained, crystal­
line , thi c k- b e dded , brown dolomitic 

4 

3 

2 

mo itling. . . . . 

Cove r e d int e rval 

Lim e stone, grey, medium-grained, crystal­
line , thi c k-bedde d, brown dolomitic mo t tling, 
v e ry large e lliptical domal bedding mor­
phology near t op of unit 

Lim e sto n e , gr e y , :..nl! dium -gr a ined , crystal­
line, medium -b e dded, y e llow -b r own dolo­
miti c mottling and dis c ont i nuol1s lamin -
ations . . . . . . . . . . 

Lime stone, interbedded gr e y lim es tone wi t h 
y e llo w -b rown mot tling and lam inatio n s and 
pink limestone with red-brown il,rgillaccous 
b,minat ions . ........ . . 

Tot a l th i ckn e s s of Uts ing i Format ion 

Dougl~s Peninsula Formation 

Marls tone , r e d-brown, t e rrig e nous muds t one 
with clos ely spaced l e n t icles of algill a c e ous 
lime stone ......... ...... . 

Thickness in Feet 
Total 

Unit 

75 

5 

72 

35 

153 

70 ~< 

550* 

6 

998 

95 

from Base 

1, 093 

1, 018 

1, 013 

941 

906 

7 r , 
:J ) 

683 

133 

101 

95 



Unit 
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Lithology 

II. HEARNE CHAN NEL (PIO) 
(Lat. 62°05'N, Long . IL::oI4'W) 

, 

T hicknes s i n Fee t 
Total 

Unit from Base 

The section is loc a ted on th" sout h s ide of t he lo ng peni ns ula which 
protrudes from the no rthea s t end of Blanc het Island south of Hear n e Channel. 
It is thl..! type section of the H e arne Formation which is completely exposed. 

6 

5 

2 

Stark Formation 

Mudstone, red with gr e enish yellow patches, 
m a ss iv e to brecc iated , hematite -lined fr a c­
tur e s, halite c rystal c a sts. 

H earne F ormatio n ( typ e s e ction) 

Dolomite, brown , well-laminated h e mis­
pherical stromatoli t e s wi th ne arly tr iangu lar 
outli nes in pla n v ie w 

Limestone , g rey, brown dolomiti c lam ina ­
tions, we ll - Ian1inated h emis phe r ic al 
stromatolite s w i th nearly tr iangular out­
lines i n plan view, stromatoli t ic b iohe rms 
s e parated by ripple -laminated and undula­
tory strom a tolite be ds, intraformat ional 
flat-pebble conglomer ate a t base 

Limestone, grey, laminated to crinkly 
lami n ated, c one -in-cone structure 

Lim e stone , mass ive to t hick-bedded, grey, 
medium - to coarse -graine d, crys t a lline, 
indi s t inc t brown t o r e ddish dolomitic mot­
tling and discont inuous laminat io n s, domal 
b e dding 5 f e e t from b ase of unit. 

Limestone, grey, brown dolomit;.c lamin­
atio n s , branching columnar stromatolite s. 

Limes tone , grey, massive to thick-bedded, 
medium- to coarse-grainl!d, crystalline , 
indistinct brown to r e ddish dolom itic mot­
tling and discontir.uous laminations, domal 
bedding IS feet and 95 feet from base of 
unit . 

Total thickness of Hearne Formation 

4 

6 

IS 

* [')4 

6 

135 ~, 

300 

30 0 

290 

275 

14 I 

135 



Unit 
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Lithology 

Wildbread Format ion 

Lim<.:stor; ~ , grey, brown dolomiti c laminations, 
l a r g e branching columnar stroma toli t e s . 

12. McLEAN BA.Y (P28 ) 
(La t. 62°25'N, Long. 110 0 3 1'W) 

Thi ckness in Feet 
Total 

Unit from Base 

The s<.:cLon i s l oc ate d near t h e w e st e nd of the narrow i s land wes t 
of K rys P oint in S ta rk L ake . It is the t yp e s ec ti o n for th e Mc L ean 
Formati o n . 

2 

Pe k a n a tu i Po i nt F o rmation 

L imesto ne , l ight gr ey, a ph anitic , clos e ly 
s p a ced l ate r a lly conti nuous l am in a t ions 
o f brown do l omit i c ar gi ll it e and dol omite . 

McLean Fo rma tio n ( type s <.:c tion) 

Muds tone , dolomitic, gr ey t o b r o wn weathe r­
ing ' fiss il e, l ami n a t ed, thi n -bedd e d, ellip ­
soidal no d ul e s of grey limes ton e 

Muds t one , r e d -bro w n , thin-be d d e d, fissile, 
pink to li g h t gr ey lime s t one no du l es with flat 
bo ttoms and c onve x-upward tops 

Mudstone, r e d-brown, thin - b edd e d, fissile, 
c r e n ulat<.:d th in beds of pink to gre y lime­
s tone; minor muds t one with nodular lime­
ston e as in unit 2; c ommonly dolomitized . 

Tot a l thickness of McLean Formation 

Duuglas Penin sul a Furmation 

Mudstone, red-brown, very thin bedded, 
fissile, hematitic, discoidal jasper nodules, 
very thin argillaceous limestone beds 
uncommon .......... . . . .... . 

Charlton Bay Formation 

Argillite, dark green, fissile, scatte red oblate 
brown weathering c al c areous c oncretions, 
concretiuns closely spac e d in uppermost 3 
feet of unit. 

25 415 

95~( 395 

195"" 300 

315 

1 05~' 105 
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13. BLAN CHET ISLAND (P3) 
(L at . 61° 5 6 ' N, L ong . 112°4 0'\-\") 

This s ectio n is e xpos ed a long the south shor " of Rlanchc:t Island. 
It s the type sectio n of the B lanche t F ormation. 

Un i t 

13 

12 

11 

10 

9 

8 

7 

6 

5 

Lithology 

P ekanatui Po int Formation 

Limestone, grey, aphanitic, very thinly inter­
lredded wi th dark green or brown mudstone, 
mostly e v e n bedde d with minor beds of mud­
s':o ne w ith nodular lim e stone . 

Blanchet Formation (type section) 

Gre ywacke, red-brown to d ark green, 
medium- t o thin-b e dd e d, grade d to shale 
at t op of b e ds, b e ds p a rallel. .... 

L imestone, grey to whit e , aphanitic, v e ry 
thin ly interb e dde d w i t h dark green muds tone, 
minor lime s to ne n odule s .. 

Greywacke, m e dium- to thin -be dde d, gradeu 
to s hale a t t op o f b eds, b eds par a ll e l 

Limestone, white, apha n i t i c , very thinl y 
interbedded with dark gr een mudstone 

Gr eywack~, medium- to thin -b e dde d, g l'aded 
to shale at to p o f beds, beds parallel 

Limestone , whi t e , aphan itic, interla minaLed 
wil h dark gr ee r: mudstone . . .... 

Limestone , gHY, thin -b e dded , cri nkly brown 
dolomitic argillit e laminat ions, minor dolo­
miti c argillite with nodular limestorc, 
scatter ed th in parallel-s ided b e ds of red, 
gn: e nis h brown weather in g graded dolomite 
rar e ly wi t h ripple -drift l am inations .. 

Lime stone, grey, thin-bedded, cri nkly brown 
laminat ions of dolomitic argillite; minor 
nodular limestone .. . ... . 

Limc:stone, gr e y, aphanitic, very thinly inter­
bedded with dark green mudstone; mudstone 
with nodular limestone; mudstolle with flat­
limestone -pebble conglomerate .. 

Thickness in Feet 
Total 

Unit from Base 

55 695 

8 640 

32 632 

5 600 

165 595 

3.e; 430 

10 395 

25 385 

55 360 



Unit 

4 

3 

2 
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Lithology 

Greywacke, dark red, thin- to medium­
bedded, graded to red shale at top of beds; 
minor very thinly interbedded limestone 
and mudstone ..... 

Mudstone, r e d -brown, nodules and thin Leds of 
grey limestone; m inor graded parallel-sided 
gr eywacke beds . . . . . 

Mudstone, red-brown, nodules of pink to 
grey lim e stone, thin beds of ripple -laminate d 
a rgillac e ous limestone 

Gr e ywacke, m e dium- to th in-bedded, red­
brown , graded to red shale at top of beds, 
beds parallpl minor mudstone with nudular 
limestonE ' ............ . 

Bas e of unit 1 n ot e xposed in this s ec tion. 
Near the southwe st end of Blanchet Island 
u n it 1 is abuut 450 feet thick and overlies 
about 400 feet of mudstone with nodular 
limestone of the McLean Formation. 

Total thickness of the Blanchet Formation 

14. PEKANATUI POINT (PI9) 
(Lat . 62°08'N, Long. 111°35'W) 

Thickne ss in Feet 
Tota-l--

Unit from Base 

60 305 

20 245 

75 225 

+1')0 1')0 

995 

This section is e xposed in a small bay on the south shore of Great 
Slave Lake 2 miles eas" of Dekanatui Poirt. I t is fhe type section of the 
P e kanatui Point Formation. 

13 

12 

Stark Formation 

Dolomite, yellow-brown to red-brown, thin­
to thick -be dded, :massive to r ipple-laminated, 
mostl y br e cciated or intensely fractured. 

Pekanatu i Puint Formation (type sec tio n ) 

Greywacke, dark red-brown, medium - to 
fine -gr ained, thin - to :mediu:m -bcdded, 
beds parallel and graded to shale at top. 

Limestone, grey, crinkly laminations of 
dark green argillite. . .... . . . 

7 340 

7 333 



Unit 

I 1 

10 

9 

8 

7 

6 

5 

4 
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Litholog~ 

Mudstone, dark gre('n, ripple -laminated 
siltstone concretions, calcareous concre­
tions , , . . 

Greywac ke, medium - to fine -graine d, 
medium - to thin - bedded, beds par allel 
and graded to shale at top; minor bedded 
very thinly interbedded grey to white aphanitic 
limestone and dark green mudstone 

Limes tone, grey, c rinkly laminat iO ll of 
dark green argillite . 

Mudstone, dark green to dark grey, thin 
bedded, calcareous concretions .. 

Limes tone, grey, thin-bedded , c rinkly 
siliceous laminations 

Limestone, blue -grey to brown, dolomitic , 
thin evenly bedded, alternating beds of 
massive a n d laminated limestone ..... 

Limestone, grey , closely spaced laminations 
of dark grey argillite 

Limestone, grey, crinkly laminatiuns of 
argillaceous dolomite 

3 Limestone, grey, medium- to thick-bedded, 
very irregular siliceous laminations, 
scattered mounds with radial or vertical 

2 

internal structure 

Mudstone, dark green, very thinly inter­
bedded with grey aphanitic limestone 

Mudstone, dark green , thin beds a n d nodules 
of white limestone . , ... 

T h i ckn e ss in F e et 
Totai 

Unit from Base 

3 326 

34 323 

8 289 

15 281 

155 266 

60 11 1 

20 5 I 

5 31 

8 26 

3 18 

15 15 

Total thickness of Pekanatui Point Formation. 340 

Blanchet Formation 

Greywac ke, dark red-brown to dark green , 
medium- to thin-bedded, beds graded to shale 
at top; minor thinly interbedded dark green 
mudstone and white aphanitic limestone, 



-90-

15, B ELLE 1LE (C2S) 
(Lal. 62"41'N , Long , 109°0S'W) 

This sec t ion is exposed on th e south side of Bell e lle il: CharltoL 
Bay, Although not c ompl e tely exposed, the section neverthel e ss contains a 
compl ete Kahochell a G roup, the t e r l' igc ',ou s bas inal sequenc e of the P e the i 
Group and the Stark Formation of the Christie Bay Group, The latter part uf 
the s e ction is described h e r e , 

Unit 

5 

4 

2 

Lithology 

Starl< Form a tion 

Mlldstone , r e d with pale gr een i sh y e llow 
patch e s, h e mati te -lined fr actures, massive 
to ripple -marke d, in part s ilty; mi n or thi n 
r e d-bro w n m as s ive d o lorni le a nd a r g ill a c e o u s 
dolom ite b eds , 

T op o f u n it 5 n ot expos e d In thi s s ec t io n , 

L ime s t o ne , b l ue, aphan i tic, int e rlau1 i n a ted 
y e llo w - b r own d o l omite, thi n -be dd ed , ripple­
mar k e d, cr o s s b edded, i n t r a for m atio n a l 
c o n g lome r a t e , co nvolu t e bedd i ng , w e ll 
d eve lop e d str omatolit e s a nd stromat o lit e 
b io h erm s ; r e d -brown ar gillace ous do lo m i t e a t 
t o p and b a s e of un it , , 

Mu d stone, r e d wi t h p al e g r een i s h ye llow 
patches , h e m at ite -lined f rac tures, m as sive 
t o ripple-m a rke d; minor massiv e brown 
dolomite b e ds, , , , 

Dolon'1 i t e , y e llow-brown , i n t e r l a min a t e d 
blue -grey limestone , thin-be dd e d, rippl e ­
marked , crossbedded, fewer s t ro m atolites 
th :ln unit 4; r e d-brow n argillace ous dolomiLe 
at top and bas e of unit 

Mudstone , r e d to red-brown, br e cciat e d; minor 
breccia with angular dolomite blocks 

Pekanatui Point Formatioli 

Limestone, grey to white, very thinl, bedded, 
dark siliceous laminations 

Thickness in Feet 
Total 

Unit from Rase 

+ 100 4 60 

135 360 

150 225 

75 75 

not measured 
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16. STAR K L AKE (C23) 
(Lat. 62°,2 1/2'N, Long.l09° 57'W) 

This section is expos e d on t he west side of an isl a nd 3 miles from 
the Eo:ast end of Stark L ake . The con tac t between the Sta rk Formation and 
Tochatwi Formation is well-exposed, as : s the upper carbonate member of 
the Stark Formation . 

Unit 

2 

Lithology 

Tochatwi Formation 

Sandstone, red, fine -grained, lithic to feld­
spathic , medium- to thin-bedded; interbedded 
mudstone and shale. . . . . . . . . . . . . 

Top of unit 2 is not expos e d in t his section . 

Mudstone, red, massive, thin beds of angular 
lithic conglomerate and red sandstone . 

Stark Formation 

3 Mudstone, red with pale g reenish yellow 
patches , halite crystal casts; minor thin 
beds a nd lenses of lithic conglomerate and 

2 

siltstone .. 

Limestone, blue -grey, interlaminated with 
yellow -brown dolomite, thin -bedded, ripple­
marks, stromatolitic bioherms, crossbedding, 
intr aformational conglomer ate , convolute 
bedding; red-brown dolomite and argillaceous 
dolomite at top and bottom of unit . . . . 

Mudstone, red with pale greenish yellow 
patches, hematite -lined fractures , halite 
crystal casts ...... . 

Base of unit 1 not exposed in this section . 

17. KRYS POINT (Cl?) 
(Lat. 62°29'N, Long. 110025'W) 

Thi ckness in Feet 
Total 

Unit from Base 

+100 735 

255 635 

135 380 

145 245 

100 100 

This section is exposed along the north shore of an island in the 
western half of Stark Lake 3 miles north of Krys Point. Although not com­
pletely exposed, it is nevertheless the only complete section of the Tochatwi 
Formation. Thickness of the section was calculated from air photographs. 
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Lithology 

portag e Inlet ForITlation 

Shale . red to brow n. ITludcrackcd; v e ry thin 
beds of ripplc-ITlarked siltstone and sand-
stone , , . . , , , '. , . 

Top of unit I not exposed in this section, 

Tochatwi ForITlation 

Thickne ss in Feet 
Total 

Unit from Base 

+690~r 2.660 

Sandstone . red to buff. fine -grained. lithi c to 
feldspathi c . thi c k- to thin-bedded. crossbedded. 
ripple -marked. ITludcrackcd. convolute bedded; ~, 
ITllt10r lithic congloITleratc and shale , , . , ,. 1.870 1,970 

Stark ForITlation 

Mudstone. I ed w ith pale g r e enish yellow 
patches. in part s ilty and bre c ciated. 
ITlassiv e t o ripple -ITlarked, h CITlatite -lined 
frac tur e s; ITl i nor li t hic conglomerate beds 
and l e nses; basic diatr e ITle br e ccia intrudes 
the unit near the southwest end of the island 

Base of uni, not exposed in this section, 

18. PORTAGE INLET (C14) 
(Lat. 62°29'N. Long, 110 0 42'W) 

+ 100 100 

This s e ctio n is exposed u n the north side of Portage Inlet near its 
entran ce t o Christie Bay. It is the type section of the Portage Inlet 
ForITlation, 

Pearson ForITlation 

Basalt. dark gre e n to black. ITlJ.ssive t o 
ves i c ular . c a lc ite -filled c oluITlnar join ting 
prpITlinent in SOITle flow s . a rgillite -pe bble 
congloITlerate occurs at the base of SOITl'-' 
flows; ITlinor dark grey argillite inter­
b e dde d wit h basalt flows, 

Portag" Inlet ForITlation (type section) 

2 Shale. red to brown. fissile. ITludcracked. 
gypSUITl crystal casts ITlost abunda nt in upper 
part of unit, rare' calcareous concretions; 
ITlinor very thin beds of flesh-coloured. 



Unit 
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Lithology 

ripple -mar ked, felds pathic 5 ands tone with 
shale chip conglomerate, , , . , 

Shale, red to brown, fissil e , mudcracked, 
rare calcareous concretions; thin beds of 
flesh-coloured, rip ple -lami n ated or cross­
bedded feldsp athi, sandstone witr_ halite 
crystal casts, , . 

Base of uni ~ 1 is not exposed in this section 
but elsewh e re it rests on sandstone of the 
underlying To chatwi Formation , 

Total exposed t.hickness of the Portage Inle t 
Format ion , , , , . , 

T h ickness i n Fe e t 
Tot a l 

Unit from Base 

355 605 

250 

605 






