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ABSTRACT 

The Goulburn Group outc r ops over an area 5, OOO square miles 
extend ing from east of Bathurst Inlet in the east to west of Contwoyto Lake 
the west , a distan ce of more than 100 miles . In general the area is rugge < 
and highly dissected with relief up to 1, 500 feet. The rock succession is 
more than 15, OOO feet thick in the east an d less than 3, OOO feet in the west 
It has been subdivided into five conformable formations from bott om to top 
the Western River Formation which is pre d ominantly thinly b dded argillit 
the Burns ide River Formation (pink quartzite ), the Peacock Hills Formatic 
which is mainly thinly bedde d argillites, lhe Kuuvik Formation (dolomite a 
limestone), and the Brown Sound Formation (first named in this paper) of 
thinl y bedded argillites, siltstones , and buff sandstones . The Group rests 
unconformabl y on Archean granites and gneisses dated at 2,490 m . y . and i 
overlain unconformably by the Tinney Cove Formation (sandstone and con 
glomerate) which is co rrelated with the Thelon Formation of the Dubawnt 
Group lo the east. It is not known if the Goulburn Group is cut by the 
IIudsonian granite but it is traversed by gabbro sill and d ykes dated at fron 
1,550 to 1,050 m . y. The source rocks for this succession are not known I: 

the source area is probably to the southeast. Quiet environment and shallc 
water deposition a r e indicated . 





PRELIMINARY ACC OUNT OF THE GOU LB URN GROUP, 
NORTHWEST TERRITORIES, CANADA 

INTRODUCTION 

The purpose of this paper is to present a preliminary account of 
the Goulburn Group . The writer spent parts of the summers of 1962 and 1963 
in the Beechey Lake area (Fig. 1) where about 300 square miles of Goulburn 
Group rocks "·ere mapped on the scale of 1 mile to 1 inch, an d in 1965 about 
100 square miles of similar r ocks were mapped on the same scale in the 
Contwoyto Lake area (Fig . 2) . Both areas a re south of latitude 66° and are 
about 100 miles apart. As a result of this work the Goulburn Group is more 
precisely defined: its lower limits are more ca refull y described, its strati 
graphy is known in greater detail, its subdivisions are more defini tely estab 
lished and their limits are indicate d and d escribe d . The mutual relationships 
of seve r al newly named formations (Trembla\", 1967) are discussed, and the 
main rock types of these and other important units are described in detail. 
The name Brown Sound Formation is proposed for the uppermost unit of the 
Goulburn Group and its lithology as outlined by Fraser ( 1964) is discussed in 
the light of the group as a whole. 

EXTENT 

As mapped by Fraser ( 1964), the outcrop area of Goulburn rocks 
(F ig . 3) extends continuously along Bathurst Inlet from the Arctic coast in the 
north, to the source area of Ellice and Western Rivers in the south . To the 
west Goulburn rocks are fOLmd as far as the northwest end of Contwoyto 
Lake, and also occur east of Bathurst Inlet. The area west of the Bathurst 
Inlet is the main block of Goulburn rocks. A small area of related rocks 
mapped by Bostock ( 1965) in the Rocking Horse Lake area (Fig. 3) is believed 
to represent the westernmost extension of definitely known Goulburn rocks. 
Altogether these areas cover approximately 5,000 square miles . 

PIIYSICAL FEATURES 

The area underlain by the Goulburn rocks is very rugged .. -\lthough 
it stands at about the same elevation as the adjoining areas of granites an d 
gneisses it is much more closely dis sected, and changes in elevation are not 
only more common but also much more abrupt an d steeper. Dissection is 
particularly intense along the Burnside, Booth and Mara Rivers (Fig. 3) 

Manuscript received: 8 August, 1967 
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where relief reaches about 1, OOO feet along Booth River, 1, 200 feet along 
Mara River and l, 500 feet along Burnside River. In the vicinity of Bathurst 
Inlet and along \\'estern River the dissection is as intense or even more so 
and locally relief reaches 1, 500 feet. The area is approximately delineated 
on the north by Burnside and Booth Rivers and on the south by Mara River and 
its tributaries. The highest hills are formed of or capped with quartzite or 
gabbro whereas the lowest areas are underlain by argillite, siltstone and car 

bonate rocks, and thus topography roughly reflects the local geology and 
structure of the area . 

In the two widely spaced areas that have been traversed extensively 
by the writer, Beechey Lake area (Fig. 1) and Contwoyto Lake area (Fig. 2) 
Goulburn rocks are represented by abundant rock outcrops and large chaotic 
accumulations of frost-heaved blocks. Valleys or depressions are generally 
covered with moss and gt·ass bu t locally they are areas of great accumula 
tions of glacial erratics of all sizes . 

GENERAL GEOLOGY OF THE GOULBURN GROUP 

HISTORY A 1D DEFINITION 

The term Goulburn was first used in l 924 by J. J. O' Neill as a 
formational name for a succession of about 4, OOO feet of quartzites and con 
glomerates that outcrop on Goulburn Peninsula on the western side of 
Bathurst Inlet. If other rocks were include d by O'Neill in his Goulburn 
Formation it is not stated in the text (1924, pp . 23A and 47A-51A). \\'right 
( 1957) correlated quartzite found near Western River with O'Neill ' s Goulburn 
quartzite because he regarded this quartzite as the southern extension of 
0'Neill 1s Goulburn quartzite. Fraser in 1962 establishe d the continuity of 
outcrops between O'Neill's original area an d Wright 1s quartzite and this con 
tinuity was found to extend as far as Contwoyto Lake in the west (F raser, 
1964) . Wright elevated the term Goulburn from that of formation to that of 
group and inc l ude d another map - unit with the quartzite that is exposed near 
Western River . This add it ional unit conformably underlies that quartzite an d 
is mainly composed of argillite, slate, dolomite and sandstone . In 1962, 
Fraser ( 1964) observed great thicknesses of conformable slates, argillites 
and dolomite not only below but also above O'Neill's quartzite. These he 
regarded as parts of the Goulburn Group, and by so doing he extended the 
definition of the Goulburn Group. In this paper, the Goulburn Group is used 
in Fraser's sense. It includ es not only the original quartzite of O'Neill, but 
also great thicknesses of conformable argillite, slate, quartzite and dolomite 
above and below it. The lower limit of the Goulburn Group is marked by a 
pronounced unconformity; the upper limit as mapped by Fraser ( 1964) is 
marked by the base of a sandstone unit (the Tinney Cove Formation) "·hich 
lies unconformably over the uppermost map - unit ( the Brown Sound Fo r mation) 
of the Goulburn Group. The Tinney Cove sandstone was mapped by the \\Tiler 
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in 1963 within the Bathurst Trench in Beechey Lake area where it is in faulted 
contac t with Goulburn rocks on the west and with gneisses on the east. 

SUBDIVISIONS 

When Fraser mapped the Goulburn Group in 1962 on the scale of 
8 miles to l inch (Fraser, 1964), he subdivided it into six map-units . These 
ou tcrop in the area extending east from Mara River to the junction of Western 
River an d Bathurst Inlet. This seems to be the only area where the six map 
units occur in complete succession . In the Kuuvik Lake area the lower four 
map-units a re apparently present and the four map - units mapped by the 
writer in the Contwoyto Lake area (Fig. 2) are also probably the same suc 
cession. Only the lowermost map-unit is present in the Rocking Horse Lake 
area (B ostock, 1965) . 

Because the w riter has neither mapped the entire area of Goulburn 
rocks nor measu red a complete section of the group, the detailed stratigraphy 
of the group is not yet fully known . In the two small areas examined the 
lower two map-units of Fraser were studied in detail. The middle two map 
units were studi ed only in the Contwoyto Lake area as they do not occur in the 
Beechey Lake area. The upper two map-units have not been seen by the 
writer, and therefore information on these is taken directl y from Fraser 
( 1964), but their relationship has been reinterpreted. 

In this paper the map-units used by Fraser are retained except 
that the two uppermost are groupe d together as one unit. The map - units 
studie d by the writer were regarded as formations and were named for clar
ity of descript i on an d ease of reference. They were further subdivided into 
members where possible and practical. In a previous paper (Tremblay, 
1967) the following names were given to the lower four formations, from bot
tom to lop: Western River Formation, Burnside River Formation, Peacock 
Hills Formation and Kuuvik Formation. In a ddition, the Western River 
Formation was subdivid e d in the same paper into five members from bottom 
lo lop as follows: Basal Conglomerate , Lower Argillite , Red Siltstone, 
Quartzite and Upper Argillite . Although not mapped by the writer, the two 
uppermost map-units are here named the Brown Sound Formation as they are 
regarded as parts of the same formation. 

THICKNESS 

With minor variations lhe thickness of the Goulburn Group grad 
ually increases from west lo east and from southwest to northeast. Thus the 
Goulburn rocks are 900 feet thick in the Rocking Horse Lake area, 2, 300 feet 
thick in lhe Contwoyto Lake a r ea and from 16, OOO to 20, OOO feet thick in the 
vicinity of the Bathurst Trench. This increase in thickness from west to east 
is clearly indicate d by a few of lhe map -units. The pink quartzite of the 
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Burnside River Formation is more than 600 feet thick in the Contwoyto Lake 
area, about 3,000 feet thick as measured on Fraser's map in the KuuvikLake 
area, and more than 9,000 feet thick in the Beechey Lake area . The lowest 
map - unit, the Western River Formation, exhibits the same trend but its 
thickness is much more variable and seems to be controlled in part by relief 
of the old erosional surface on which it was deposited, but it is definitely 
much thicker near the Bathurst Trench than in the west, away from the 
trench . The other three map-units probably follow the same pattern, but 
their general variation is not known as they were not mapped in the east near 
the Bathurst Trench by the writer and are not present everywhere. 

SECTIONS 

Sections were measured at several places in the two areas mapped 
by the writer, and composite sections prepared from the measured sections 
are given in Table I . Sections presente d by Fraser ( 1964) and Bostock ( 1965) 
plus a section estirnated from Fraser 1s map , are also included in the same 
table . All sections, particularly those measure d in the field, give informa 
tion on the types of rocks, show stratigraphic variations in the types of 
rocks, present thicknesses of the various rock types and mappable un i ts and 
indicate lateral variations in composition, th icknesses, and colour of the 
rocks . 

From the composite section of Fraser (last column in Table I) the 
Goulburn Group is at least 15,000 feet thick, and the work done in Beechey 
Lake area indicates that it rnay be even thicker . Because no complete sec 
tion was measured by the writer, a more accurate figure cannot be presented 
at this stage . 

NATURE OF BASAL UNCONFORMITY 

The Goulburn rocks rest unconformabl)' on Yellowknife - type sedi 
ments, granite, granitic rocks and gabbro. The mapping of the unconformity 
in Beechey Lake area (Fig. I) and in Contwoyto Lake area (Fig. 2) suggests 
that there is no overlapping of the formations, but overlapping of the mem 
bers within a formation is indicated. Some slight variations in the nature of 
the rocks within a particular formation in passing from east to "·est is also 
indicated. 

The Lmconformity is a definite an d sharp feature except where 
there is a regolith along it. Where it is sharp the unconformity on a broad 
scale appears to dip gently north and northeasterly. In detail, howe,·er, it 
seems to be ,·ery irregular as it represents a rough old erosional SL1rface. 
Where there is a regolith the direction of dip was not determined . From 
the Bathurst Trench alrnost to Basalt Lake the unconformity is sharp and 
is overlain by quartz - pebble conglomerate. In the Contwoyto Lake area it 
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also is sharp but overlain by argillite, white quartzite or rarely b y conglom
erate. In the area between Beechey and Contwoyto Lakes the unconformity is 
probably marked all the way by a regolithic zone up to 20 feet thick. This 
zone is along the old erosional surface and is made up of b locks of steeply 
dipping Yellowknife-type sediments and granite, still in their original posi
tions or slightl y moved and bound together with light brown-weathering dol
omitic cement. 

WESTERN RIVER FORMATION 

Definition 

The Western Ri ver Formation is the lowest form a tion of the 
Goulburn Group and was named a fter Western Ri ver where it is well exposed 
and good sections can b e studied. It is c onformable with the Burnside Ri v er 
Formation which marks its upper limit and the unconformity at the base of 
the group marks its lower limit. There is a distinct difference in lithology in 
passing from the argillites and white to buff quartzites of the Western River 
Formation to the pink quartzite of the ov erlying Burnside Ri v er Formation. 
The upper contact is marked locally by a narrow layer of quartz - pebble con
glomerate, and elsewhere by the base of the pink quartzite, but in general is 
indicated by a thin layer of thinly bedded red argillite. In general, both the 
bottom and top of the Western River Formation are well defined and can be 
located readily and accurately . 

Extent 

The Western River Formation is moderately well exposed around 
most of the outside edge of the area underlain by the rocks of the Goulburn 
Group . Good sections were observed at several places, particularly in those 
areas for which sections are given in Tables 1 and 2 . Most of these sections 
are composite, and represent data collected at many places within areas of 
several thousand square feet. It appears from the sections that the forma
tion increases in thickness easterly and northerly, that there are local varia
tions in thickness of some of the lower members of the formation, and that 
there is a certain amount of lateral variation along strike, not only in thick
ness but also in the nature of the rocks. 

Subdivisions 

The Western River Formation has been subdivided for mapping 
purposes into five members . Each member, except the basal conglomerate, 
includes several rock types, and was traced across the areas mapped . 
Although they were investigated only where traced in these two areas, the 



Location 
of 

Sections 

Member 

Upper 
Argillite 

Quartzite 

Red 
Siltstone 

Lower 
Argillite 

Basal 
Conglomerate 
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Table 2 

Section of Western River Formation from west to east 
in Beechey Lake area 

Along western contact of Near southerl1T:lost 
area to Goulburn rocks part of area of G oulburn A short dis tance west of 
near north boundary of rocks, east of Western Bathurst Trench and north 

map-area R i ve r of Western River 

Area ]>:> Area 3>:C Area 51:c 

Thickness Thickness Thickness 
Lithology in feet Lithology in feet Lithology in feet 

Red siltstone 10 
Red siltstone Argillite and Argillite 940 
Quartzite 60 red s iltstone Red slate 10 
Argillite Argillite, 700 Pink quartzite 240 
Buff quartzite quartzite Argtllite 150 
Grey argillite 100 Pink quartzite White quartzite 100 
Red siltstone Argillite Gabbro 450 

Argillite 250 

I 
White quartzite 60 
Dolomite 40 

300 
Quartzite 30 

Dolomite and Dolomite and 550 

(white, blue, 
quartzite quartzite 

and green) 

Red siltstone 200 
A rgillitc 30 Argillite, 200 
Dolomi te 5 

quartzite and Red siltstone 450 
Red siltstone 250 

dolomite 
Argillite 5 Red siltstone 300 

Argillite and 700 
Dolomite 5 
White quartzite 30 

quartzite 
White quartzite 800 Red siltstone 200 

Gre y argillite 250 White quartzite 200 

Regolith 5 
(dolomitic) 

Conglomerate 5 Conglomerate 5 

IO'E 15'W 30'E 

8 70 feet 2800+ feet 4000 feet 

:!ISee Figure l for location of Areas l, 3, and 5, 
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members may extend all around the area of Goulburn rocks outlined by 
Fraser. The descriptions given below are drawn only from the lwo areas 
studie d by the writer but may apply to a ll lhe areas of Goulbu rn rocks . The 
members can be distinguished from each other fairly readily and their 
respe ct ive lower and upper limit s can be relatively accurately located. The basal 

conglomerate is generally too thin to be mapped and was included on the map 
in the lowest of the othe r four members . The members mappe d are, from 
bottom to top: Basal Conglomerate, Lower Arg illite, Red Siltstone, 
Quartzite , and Upper Argillite . 

Regolith an d Basal Conglomerate 

A regolith was noted on the unconformity at lhe base of the 
Goulburn Group along lhe southern edge of lhe main mass of Goulburn rocks 
south an d west of Basalt Lake, and west for an unknown distance toward 
Contwoyto Lake. East of Basalt Lake to Bathurst Inlet it is m i ssing, and in 
the Contwoyto Lake area it is missing o r rare and patchy. This regolith 
resembles a breccia , and is made up of fragments of Yellowknife-type sedi 
ments an d granite in a dolomitic cement. The fragments are angular an d of 
va ri ous sizes , and in most places lhey have been move d onl y slightly from 
their original positions . The dolomitic cement envelops lhe fra gmP.;: ts , fills 
joints, fractures and openings in the b l ocks and fills depressions t hat were 
or iginally present a l ong the unconform it y . Some of the larger fractures or 
d epress i ons are l ocall y filled w ith a mixture of dolomit ic cement and 
occas i onal well - r ounde d white quartz pebbles or patches of quartz-pebble 
conglomerate. These patches may r est on the dol omitic ma t erial or may be 
m ixed w ith it. Where these patches are missing the regolith is overlain 
dire c tl y by quartzite or grey l o green arg illite and s late. In genera l where 
ther e is a regolithic zone there is no basal conglomerate l ayer, and con 
ve r se l y, where there is a cong lome r ate there i s no regol ith. The associa 
tion of uncommon conglome rate patches wi th d olomitic material of the r ego 
lith nea r the place whe r e lhe basal congl ome r ate occu r s in a continuous layer 
seem to sugges t that this assoc i a t ion may represent a transition zone from a 
true regolith west of Basalt L ake to a true conglomerat e layer east of it. In 
the Contwoyto L ake a rea, near the extreme west end of the area un derla in by 
the Goulburn Group, both regolith and conglomerate a r e present only locally. 

The basal conglomerate forms a cont inu ous l ayer up to ZO fee t 
thick east of Basalt L ake , but west o f the l ake it is only in patches or pockets 
o r is missing entirely . It is a quartz-pebble congl omerate mad e up of about 
98 per cent white quartz fragments, plus a few fragments of g l assy grey 
quartz and rare red quartzose rocks, a ll in a sand y matr ix. The fragments 
a re well rounded, but are relat ive l y unsorted as to s i ze ( they range from Z 
feet to less than 1/4 inch, although most of them a r e be tween I inch and Z 
inches in diame t er ). The matrix resembles a fine-grained quartzite or sand
stone and is made up mainly of quartz grains , l ess than 1 mm in diameter, in 
a ser i c iti c or clayish cement. Where lhe amount of sericit i c cement is high, 
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the conglomerate is crudely schistose . The ratio of fragments to matrix is 
about 3 to 1 . M agne tite is the only metallic mineral noted. The conglomerate 
is gene rally massive and homogeneous but locally includes thin white quartz
ite beds . 

Lower Argillite 

In Beechey Lake a rea the Lower Argillite rests on the ba sal con
glomerate east of Basalt Lake and on the regolithic zone west of it . For a 
l ong distance west of Beechey Lake area it probably also rests on the rego 
lith. In Contwoyto Lake area it is found directly on Yellowknife - t yp e sedi
mentary rocks and granite, and its lower contact thus is well defined . Its 
upper contact is generally marked by the appearance of red siltstone in the 
Beechey Lake area and of conc retionar y red argillite in the Contwoyto Lake 
area. This member is made up mainly of argillites in the west, contains 
much white quartzite in the east, and near the Bathurst Trench it also 
includes some dolomite. 

The Lower Argillite shows some lateral va riation and overlap . 
Overlap is particularly apparent in the Beechey Lake area where the member 
becomes very thick. In the area northwest of Basalt Lake it is made up 
mainly of argill ites with minor amounts of white quartzite toward the top. 
East of Basalt Lake it is made up almost entirely of white quartzite, and 
minor argillite is present near the top rather than at the bottom. Other rock 
types such as a la yer of red arg illite near the window of older rocks south 
east of Basalt Lake also sugges t overlap. Lateral var iation is also indicated 
in the Contwoyto Lake area, whe re the white quartzite is much thicker in the 
west than in the east, and probably pinches out farther east. 

The a rgillites a re g rey, red, and green, and some in the Beechey 
Lake area are buff or peppery buff. In general these va riations of colour 
reflect va riat ions of composit ion. In Beechey Lake area the argillites are 
mainly grey whereas in Contwoyto Lake area they are of all colours. The 
argill ite s are dense to fine graine d and massive to faintly slaty. They are 
thinl y bedded, varve -like, and interlamination of colours accentuates the 
interbe ddin g . In some localities near the base of this member, chlorite and 
large muscovite flakes are abundant along some bedding planes. They are 
probably elastic gra ins, although some of the smaller grains may be recrys
tallized material . The o ri gin of these flakes is discussed l ater under 
Metamorphism . AK/ Ar age on a concentrate of large flakes of muscovite 
gave 2, 380 m. y. which represents the age of the basement, an d therefore is 
regarded as a maximum age for the Goulburn rocks. 

Thin sect i ons show that the argillite is distinctl y la yere d, elastic, 
an d partly recrystallized. Some of the la ye rs are only a few millimetres 
thick, and many have poorly defined boundaries. Some layers are made up 
mainly of elas ti c grains (averaging 0. l mm) cemented with sericite and 
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chlorite flakes. Alternate layers are made up of sparse elastic grains 
(averaging 0.04 mm) in a dense felt-like mass of sericite and chlorite . Other 
layers have only sericite and chlorite in a somewhat finer g r ained felted 
mass. Most grains are subangular to subrounded, but a few a re long and 
slender . The grains are mainly undulatory quartz and the matrix or cement 
is a mixture of sericite and chlorite wh i ch represents recrystallized clay 
material. About 15 per cent of the grains are feldspar, but locally this per 
centage may be even greater. Rare tiny grains of sphene and zircon and a 
few granules of iron oxides were observed. Biotite is present locally in very 
small quantity, and some of the chlor ite contains zircon grain s with haloes as 
in biotite and seems to be pseudomorphic after biotite. There are rare large 
flakes of green biotit e or chlorite . Clas tic grains of muscovite lying parallel 
to be dding in some of the layers correspond to the grains used for the 2, 380 
m. y. Kl Ar age. Ir on oxide granules are much more abundant in some of the 
dark grey layers particularly where a chlorite -sericite aggregate is the main 
constituent. A few grains of bluish green , possibly detrital, tourmaline were 
noted. A little carbonate was recognized locally . 

The quartzite is a massive to thick - bedded, well-jointed, fine
grained rock . Bedding is faint. The r ock is commonl y white but parts of the 
succession in the Beechey Lake area are greenish, bluish, buff and faintly 
pink. The bluish and greenish colours are due to disseminated chl orite, the 
buff to carbonate, and the pink to iron oxide. Carbonate specks appear 
loca ll y as tiny rusty brown dots that give weathered surfaces a peppery 
appearance. 

In thin sect ions the quartzites display a elastic texture, are made 
up of elastic grains c losely packed and cemented together with a little 
chloritic-seri ci ti c material. In general there is ve r y little matrix and where 
present its grain size is less than 0.05 mm. Most gra ins in the quartzites 
are well r ound e d to subrounded and average 0 . 5 mm, ranging in size from 
2 . 0 mm down to matrix size. The respective amoun ts of grains and matrix 
are about 85 and 15 per cent. Most of the gra ins are undulatory quartz and 
many show a slight silica overgrowth . Feldspars, both plagioclase and pot 
as sic feldspar (microcline and perthite), represent about 15 per cent of the 
grains . There are also a few chert grains and rock fragments. Other min
erals noted only in trace amounts a re zircon, magnetite, biotite , muscovite, 
leucoxene, limonite, sphene , and tourmaline. 

Dolomitic rocks and calcareous arg illite we re noted at various 
leve ls in this member. In the Beechey Lake area these lithologies seem to 
be more common near the base, whe reas in the Contwoyto L ake area they a re 
more common toward the top. The carbona te - rich rocks occur mainly as 
beds or layers, but some form boudins cemented with g rey argi llite, and 
some form concre tions in red argillite. In the Beechey Lake area near the 
Bathurst Trench, mapping revealed a great thickness of thinl y bedd e d carbon 
ate r ocks mixed wi th some argillite, con t orted and brecciated, that is quite 
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different from the carbonate rock mapped higher in the succession. Domical 
structures resembling stromatolites were noted in these thinly bedded carbon
ate rocks . 

Red Siltstone 

The base of the Red Siltstone member is marked by the appear
ance of abundant red argillite in the succession. The contact is generally 
transitional in places where the grey argillite of the Lower Argillite member 
and the red argillite of the Red Siltstone member are thinly interbedded over 
a few feet. In the Contwoyto Lake area, because there is much red argillite 
in the Lower Argillite member, the contact was placed at the first appear 
ance of limy concretions in the concretionary red argillite . Mapping of this 
contact from Contwoyto Lake to Beechey Lake would show if these two mem
bers are truly correlatable. 

The Red Siltstone is generally in sharp contact with quartzite of 
the Quartzite member above. This is the case in Contwoyto Lake area. In 
Beechey Lake area, however, it is overlain in many places by grey argillite 
or calcareous, red to white sandstones, the contact being transitional over 
a few feet. In such instances the contact was placed at the disappearance of 
abundant red argillite in the succession. 

The Red Siltstone member outcrops as a continuous belt along the 
north shore of Contwoyto Lake and as a belt outlining the area of Goulburn 
rocks in the Beechey Lake area. The belt was not recognized over a short 
distance at a place about five miles east of Basalt Lake in the Beechey Lake 
area, where quartzite of the Lower Argillite member appears to be in direct 
contact with rocks of the Quartzite member above. 

The Red Siltstone member is about 500 feet thick in the Contwoyto 
Lake area where it is almost entirely concretionary red argillite. Near the 
top in this area it includes about 50 feet of grey argillite and rare beds of 
grey and reddish white sandstones. In the western part of Beechey Lake area 
it is 250 feet thick and includes minor scattered beds of greenish grey argil 
lite and rare thin dolomite beds . In the east near the Bathurst Trench the 
thickness is also about 250 feet but the member there is represented by about 
50 per cent red argillite and 50 per cent sandstone. In the central part of the 
Beechey Lake area, it is about 700 feet thick and was subdivided into two red 
siltstone zones, lower and upper, separated by a thick succession of bedded 
grey argillite and white quartzite . 

The exposures are generally good and characteristic, particularly 
those in the Contwoyto Lake area that are concretionary and those in the west 
half of Beechey Lake area that are thinl y bedded and dark chocolate red. 
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The main rock type is a red argillite or siltstone . It is deep red 
to dark chocolale red, fine grained and generally thinly bedded . Dark and 
light red beds alternate and account for the interbedding so characteristic of 
this rock. In many instances, a bed seems to be made up of lwo fraclions, a 
lighter red, somewhat coarser grained and thicker basal part, and a darker 
red, much finer grained upper fraction . Most beds are less than l_inch 
thick and commonly are varve - like in appearance. Mud-cracks were noted 
on many loose slabs but were rarely seen in outcrops. 

The argillite of this member in the Contwoyto Lake area is of the 
same colour but is somewhat more massive than the red argillite of the 
Beechey Lake area . It commonly contains light to dark brown concretions, 
and therefore the name concretionary red argillite is applied in the Contwoyto 
Lake area. The concretions are dolomitic to limy, lenticular to elliptical, 
and in general are less than 4 inches long by 1 inch to 2 inches wide . The 
concretions constitute 40 per cent of the rock toward the centre of lhe concre 
tionary red argillite succession, but their abundance decreases towards the 
bottom and top of the member . The concretions occur along beds and in a 
few instances are so l arge that they resemble beds . Their distr ibution 
suggests that they originally were continuous beds, that the beds were broken 
into fragments as in mud - cracks, and that later the fragments were separated 
from each other following filling of the cracks with re d argillite. 

Chemical analyses of the Red Siltstones (free of limy concretions) 
from the Beechey (analys i s 1) and Contwoyt o (anal ysis 2) Lake areas are 
present ed in Table 3 . These analyses, compa r e d to the average composition 
of 33 P r ecambr ian slates (Nanz , 1953) show some striking resembl ances but 
a r e s li ghtly lowe r in A lz03 and total iron. The Fez 0 3 content , however, is 
about the same in these anal yses . There is a marke d d i fference in compari 
son wi th the greywacke of the Yellowknife - type se d iment (analysis 9). 

The interbedd e d quar t zite and sand stone near the top of the mem 
ber are simil ar to those of the overlying Quartzi t e member . The grey arg il 
li te bed s at many l eve l s in the succession a r e simi lar to arg ill ites of the 
Lower Argilli t e member wh ich has al r ead y been d escribed. 

In thin section the re d siltstone or arg ill ite is seen to be strat ifie d 
due to variations in composition and grain s i ze . Some layers are sandstones 
as the ir grains average 0 . 5 mm and are never greater than l mm in dia 
meter . Oth e r l ayers have only a few sparse e l ast i c grains in a simila r 
fe lte d mass , and still others are made up entirely of a felted mass of sericite 
and chlorite . The l a t ter are reall y shal e because the i r gra ins average less 
than 0 . 005 mm . The se ri ci t e and chlorite flakes a r e generally oriented 
parallel with the layered structure or deviate only slightly from it. Rare 
fl akes a t right angles to the main trend may be re l a t e d to a crude cleavage 
visible locall y. Tiny specks of an opaque substance, carbon and iron oxides, 
form about 5 per cent of the rock . Othe r m inerals present in small amounts 
are carbonate, biot i te and limoni te . 
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Tahle 3 

Chemical Analyses 
of rocks of the Goulburn Group 

(ln comparison with other analyses) 

2 3 4 5 6 7 8 9 

58. 2 60 . 9 60 . 4 88.9 64 . 5 66 . 2 65 . 4 64 . 19 

I 7. 3 16 . 4 18. 5 l. 6 15. 9 15. 7 15.8 17 .2 9 

0 . 8 I . 3 6.7 o. 3 2 . 8 2 . 6 2.7 5.25 

6 . 4 5 . 3 4 . I I . 7 2. I 2 . 3 2.2 0 . 35 

3 . 3 3 . 0 2 . 7 l. 2 2.9 2 .5 2 . 7 2 . 98 

0 . 9 0 . 8 l. I 0 . I ( 0 . I 0 . 2 0 . I 2 . 35 

I. 5 I . I I . 3 0 . 3 l. 6 0 . 2 0 . 9 4 . 14 

4.5 4 . 9 4. I 2 . 5 4 . 6 6 . 0 5 . 3 l. 16 

3.0 3 . 0 I . 0 2 . 9 2 . 9 2.9 I . 97 

0 . 75 0 . 72 0 . 8 0 . 13 0 . 6~ 0 . 75 0 . 71 0 . 60 

0 . 08 0 . 07 0 . I < 0 . 02 0 . 02 0 . 02 0 . 02 

0 . 12 0 . I 2 0 .2 (0.02 0 .09 0.07 0 . 08 

I. 0 I. 0 0 . 2 0 . 01 0 . 01 0 . 01 

97 . 9 97 . 9 98 . 2 99 .5 

For the Goulburn rocks, MgO, Al2 03, Si02, K20, Cao, Ti02, 
and MnO were determined by X - ray fluorescence using the 
fusion method, and Na20 1 P205 , COz, HzO, and FeO were 
deterinined by rapid chemical analysis and Fez03 by di fference. 
Analyses by the staff of Chernical Laboratory of the Geological 
Survey of Canada , Ottawa . 

I. Composite sample, Red Siltstone, Beechey Lake area . 
2. Composite sample, Red concretionary Argillite and 

Sills tone, Contwoyto Lake area . 
3 . AverageofNos . land 2 above . 
4 . Average of 33 Precambrian slates (Nanz, 1953; p . 57) . 
5 . Composite sample , Quartzite member, Contwoyto Lake 

area . 
6 . Composite sample, Upper Argillite , Beechey Lake area . 
7 . Composite satnple, Upper Argil1ite, Conlwoylo 

Lake area . 
8 . Average of !\as . 6 and 7 above. 
9 . Average of two greywackes, Yellowknife area (Maxwell, 

1965; ifos . 508 and 514) . 
lO . Composite sample, Quartzite, Burnside River Format i on, 

Beechey Lake area . 
11 . Average of 7 orthoquartziles (Pettijohn, 1949; p . 241) . 
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Quartzite 

The Quartzite member occurs immediately above the Red Siltstone. 
It is about 450 feel thick in Contwoyto Lake area where it is composed of 
about 300 feet of pink quartzite overlain by about 150 feet of white quartzite. 
Grey and pink argillites are also present in thin seams . In Beechey Lake 
area lhe member is about 150 feet thick west of Basalt Lake, and about 600 
feet thick immediately east of the Bathurst Trench. The member in this 
area is characterized by large amounts of interbedded d olomite and limestone. 
Near lhe Bathurst Trench, the quartzite is poorly indurated whereas west of 
Basalt Lake, it is well indurated. 

This member is a good marker in the Beechey Lake area where it 
is readily recognized by its position above the Red Siltstone and by the fact 
that brown weathering carbonate occurs as large lenses within it. In the 
Contwoyto Lake area, its position immediately above the concretionary red 
argillite makes recognition possible, bul lhe absence of brown weathering 
dolomitic rocks and the lithological resemblance to lhe Burnside River 
Formation makes recognition there somewhat difficult . 

Contacts with the Red Siltstone member range from sharp to 
gradational. The upper contact also is sharp to gradational depending on the 
amount of interbedding between white quartzite and the grey argillite at the 
base of the overlying Upper Argillite . The disappearance of quartzite gener 
a ll y marks the contact . 

In addition to abundant quartzites and dolomitic rocks some grey 
argillite and a few narrow len ses of quartz - pebble conglomerate were also 
noted. Two sections of the Quartzite member from the Beechey Lake area, 
one measured near the Bathurst Trench, and the other measured east of 
area 5 shown on Figure 1 , are presented in Table 4 and show that quartzite 
is generally more abundant than dolomite. Quartzite is eight times more 
abund ant near the Bathurst Trench and twice as abund ant in the western part 
of Beechey Lake area . The ca r bonate rocks are missing entirely in the 
Contwoyto Lake a r ea . In the east near the Bathurst Trench, the succession 
d olomite-quartzite is repeated four times, whereas in the west there is only 
one layer of dolomite separating lwo quartzite la yers . A rgillite occurs abun 
d antly in this member onl y in the a re a southeast of Basalt Lake . In 
Contwoyto Lake area the quartzites were subdivided into a lower pink quartz
ite unit and an upper white quartzite unit. 

The qua.rtzites of Beechey L ake area are much more va riab le in 
composi tion than those of Contwoyto Lake area. In Contwoyto Lake area only 
two varieties were recognized, a pink and a white quartzite. In Beechey 
Lake a rea, although the quartzite is generally a well consolidated, homogen 
eous, white to grey, medium - graine d, massive and closely jointed rock, it is 
locall y pink to red and is ferruginous . In places its weathered surface is 
pitted and speckled light to dark rusty brown due to the weathering of 



Area 5 

Figure 1 

Dol omite, pink 
sandstone 

Dolomite, purple 
calcareous sand-
s tone, limestone 

Calcareous sand-
stone, dolomite 

Purple sandstone 

Calcareous sand -
stone, siliceous 
d ol omi t e 

Purpl e sandstone, 
dolomite 
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Table 4 

Sections of the Quartzite member 
Beechey Lake area 

Thickness About 1 mile west 
in of 

feet Bathurst Trench 

50 
Dolomite 

Sand stone 

360 Dolomite, in part 
arenaceous 

50 
Sandstone 

D olomite 
40 

Sand stone 

55 Dolomite, in part 
a renaceous 

Sand s tone 
45 

Thickness 
in 

feet 

15+ 

20 

10 

110 

20 

180 

10 

200+ 
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di ssem ina t e d carbonat e in a wh ite sand y mass . Othe r quartzites have t iny 
di ssem inated g r a ins of wh ite kaolin i zed feldspar in a mass of quartz. Oth e r s 
have concen tr ations of tiny green gra in s such as chl o rite, hornblende and 
epid o te. M os t quartzites h ave tiny b l ack g r a in s of ir on ox ide . Some qua rt z 
ites have d ark rusty b r own d ol om iti c pockets and l aye r s and locally these 
pockets an d layers a re so abun d an t that the rock is a d ol om iti c qua rtzi te. 

The pink qua rtzite in Con t woy t o L ake area is massive, fine
g r ained, coa r se l y bedded, and well jointed, an d much resembles th e pink 
quartzite of the Bu r ns ide River Formation, a lth ough it is somewha t fin e r 
gra ined and not crossbedded. The wh ite quar t zite i s well crossbedde d (see 
Fig. 4), coa r se g rained, and t yp icall y ru sty wh it e on weathere d su r face-s -. -

A chem ica l anal ys i s of p in k quartzite is given in Table 3. The 
ave r age of seven o rthoquart z ite s (anal ys i s 11) is a l so included . Both show 
some s im ilar iti es. H oweve r, the pink quartzite i s low in Al 2 o 3 and CaO and 
high in MgO and Kz 0 compared to the average or th oquar tzite. There is also 
a slight differen ce in the s ili ca con t ent. 

The d olom ite an d d o l om iti c rocks vary g r ea tl y in comp osition and 
t extu re. The ma in t yp e is fine gra in e d, gritty and mass ive and h as a 
charac t e risti c , li ght c h ocol a t e b r own, mudd y , weathe r e d su rface . On mos t 
outc r ops it exhibits tin y, irre gul ar, s iliceous blebs an d seams . Where mas 
s i ve and a lm os t s ili ca -free it has a conchoidal appea r ance . On the su rfa ce of 
many ou t crops it exhi b its pronounced sp h er ica l markings whi ch a r e r egard e d 
as st r omatolites . The s ili ceous b l ebs and seams are m i ss ing from some ou t
c r op a r eas but are a major cons tituen t in o the r s . In the fi e ld, a ll g r a d a ti ons 
from an a l mos t s ili ca -fr ee d ol om ite to a s ili ceous dolomite were noted. The 
s ili ca i s e ither che rt y or sand y and generall y i s p ink o r purp le . On 
weathere d su rfaces it s tands ou t as ridges of irregular shape a nd f orm . 
M uch of the silic a is probabl y se dimenta r y bu t some, a t le as t that which 
occurs a l ong the c l eavage planes, is pr obabl y l a ter. 

Va ri ous t ypes of b r ccc ia also occu r, gene r ally made up of d ol o 
mitic fr agmen ts in a sand y matrix w ith a ca r bona t e cement, or of a r gi llaceous 
and sand y s ili ceous fragments in a d olom itic base . Thin beds and small 
lenses of d ark b r own wea thering , g r ey to white and fin e - to medium-grained 
limes t one we r e a lso obse r ve d. 

In thin sec ti ons a ll g r a d a ti ons we r e seen from a e l as ti c r ock w ith 
abou t 5 per cent carbonate cement to a carbonat e rock wi th about 5 per cent 
elastic g r a in s o r s ili ceous m a teria l filling holes . The e l as ti c r ocks a r e 
sandstones or qua rt z ites as some of th e r ocks s h ow some s ili ca overgrowth 
on quartz g r a ins . The sandstones o r quartzites are c01npose d of abou t 80 pe r 
cent quartz gra ins , 15 per cent fe ld spar g r a in s, some c h e rt o r rock g r ains, 
an d abou t 5 pe r cent ca r bonate cemen t. In Contwoy t o L ake a re a the ma trix is 
sericitic and in some p ink quartzites compr i ses as 1nuch as 30 per cen t of the 
rock . Ir on ox ide , s ph e n e, and t ou rm a line occur in tr ace amounts . Where 
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the cement i s carbonate there are also trace amounts of ser icite and chlorite . 
The grains are sub rounded to rounded and average about 0 . 5 mm in d iameter, 
although they vary between 0.2mm and 2.0mm . The qua rtzites in Contwoyto 
Lake area are somewhat finer grained. The grains of the pink quartzite 
average about 0.08 mm and those of the white quartzite 0 .2 mm . The grains 
of the matrix are somewhat smaller . A few grains are altered, and some are 
stained red. Quartz shows undulatory extinction and some of the feldspar is 
perthitic. Where the carbonate represents more than 5 per cent of the rock, 
the elastic grains average 0 . 01 mm and are found in varying amounts amongst 
the carbonate. The carbonate shows a rough layering which may be of sedi 
mentary origin. Some quartz in the carbonate may be later, i.e. the result 
of percolating or circulating solutions, because it seems to fill cracks and 
cavities in the carbonate. 

Upper Argillite 

The Upper Argillite, immediately above the Quartzite member, is 
the uppermost member of the Western River Formation. Lithologically it 
much resembles the Lower Argillite and in general cannot be distinguished 
from it unless its position in the succession is known. The Quartzite mem
ber generally serves to separate the Upper and Lower Argillite members, 
because the Quartzite member , at least in Beechey Lake area, is readily 
recognized by its brown - weathering dolomitic rocks. 

The lower contact of lhe Upper Argillite member is generally 
placed at the disappearance of quartzite of the Quartzite member and at lhe 
increased abundance of grey a r gillite in the succession. This contact is 
sharp to gradational. The upper contact is sharp and readily located because 
it is between grey or red argillite of the Upper Argillite and pink quartzite or 
quartz - pebble cong l omerate of the Burnside River Formation . 

In Contwoyto Lake area the Upper Argillite is about 125 feet thick 
and was subdivided in two units, the lower comprising about 100 feel of 
mainly grey argillite and greywacke and the upper comprising about 25 feel of 
mainly red argillite . In Beechey Lake area it comprises argillite, quartzite 
and red argillite, all interbedded . Argillite is lhe most abundant and char
acteristic rock type and is mainly grey . Quartzite constilules up to about 20 
per cent of lhe member in this area and is more abundant in the cast lhan in 
lhe west. Red argillite occurs normally as thin layers but in some parts of 
the member it is lhe main rock type, generally within limited lhicknesses. 

The Upper Argillite outcrops in Conlwoyto Lake area as a belt 
near the north shore of Contwoyto Lake and as inliers in the pink quartzite of 
lhe Burnside River Formation. In Beechey Lake area, it forms a belt of 
variable thickness that is ve r y wide near lhe Bathurst Trench and east of 
Basalt Lake but is very narrow west of Basalt Lake. 
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Argillite, the most common rock type, is usuall y grey, massive, 
fine grained or dense and well jointed. Some is locally red, buff or light 
green, and a few beds are slaty. Most argillite occurs in thin beds that form 
great thicknesses and resemble varves . Most beds are less than 1 inch 
thick, but a few reach 2 feet . The red and green argillites generally are 
sparingly interbedded with lhe grey argillite except in Contwoyto Lake a re a 
where red argillite occurs in abundance near the top of the member. There 
are also some quartzites, represented by greywacke and impure quartzite in 
Contwoyto Lake area, and by quartzite similar to quartzite of the Quartzite 
member in Beechey Lake area . 

Two chemical analyses of the grey argillite of this member , one 
from Beechey Lake area, the other from Contwoyto Lake area, are given in 
Table 3 . Analysis 8, their average, differs from the ave r age of the Lower 
Argillite (analysis 3) in its higher silica content and its different FeO and 
Fez 03 contents, although the total iron contents are about the same. The 
average Precambrian slates of Nanz (analysis 4) is much lower in SiOz and 
much higher in total iron, Alz03 , and Cao, than is lhe Upper Argilli t e 
average. The average anal ysis of two greywackes (ana l ys is 9) from the 
Yellowknife area is ad d ed for compa ri son and indicates tha t the Upper 
Argillite and the greywackes are quite differ ent chemically except fo r their 
silica, total iron, and MgO contents . 

In thin sect i on the argill ite is c r udely layered due to a varying 
concentration of elastic grains in a dj o ining layers, to the varying compos ition 
of alternate layers, and to the sort ing of elastic grains of slightly different 
grain size in adjoining layers. Some layers are a felted mass of sericite 
flakes or of sericite and chl orite flakes . Othe r s have va rious amounts of 
e l astic grains in a felted mass of se ricite and chlo r ite. The e l astic g rain s 
average 0 .02 mm but large r ones up to about 0 .4 mm we re also noted. Other 
layers are compose d almost entire l y of elastic grains cemente d together 
with ve r y little seric it e and chlor it e . Some flakes of se ricite and chlorite a r e 
locally oriented, and may rep r esent recrystallized c l ay material. The elastic 
gra ins are subangular to sub rounded and most are quartz, about 15 per cent 
are fel d spar, and the r e a r e a l so a few che rt gra in s . The felted mass v aries 
in amoun t from place to p lace and may form up to 35 pe r cen t of the s lide. 
Opaque mate ri a l is present everywhere in small quantity, bu t l ocall y, partic
ularly in the pu r ple argill i te , it accoun ts for as much as 15 per cen t of the 
rock. 

The quartz ite of this member is massive, fine grained and 
typically is elastic in hand specimens . It is white, buff and pink and some of 
the thicker be d s much resemble the p ink quartzite of the Burnside River 
Formation. Bed s a r e fairly thick and bedding i s hard to recognize. In thin 
sections it is mad e up of abund ant close l y packed elastic g rains set in a 
matrix of smalle r gra ins and a chlor ite - se ri c ite cement. The gra ins a re 
r ound ed to subround e d . The largest average 0 . 3 mm and compose about 65 
per cent of the rock; the smalles t average about 0 . 02 mm . Most g r a in s are 
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quartz, a few are feldspar, and rare ones are chert. In general , no silica 
overgrowth can be seen on quartz grains except in Contwoyto Lake area whe r e 

the quartz and feldspar grains show some overgrowth. Magnetite is a com 
mon opaque, and tourmaline was also noted. 

The red argillite is very similar to the red argillite of the Red 
Siltstone member. It is dense, massive and dark chocolate red. Thin sec 
tions show that il is made up of closely packed elastic grains in very little 
matrix. Iron oxide cement fills the space between. The grains are sub 
angular to sub round ed, are mainly quartz with no silica overgrowth, and 
average about 0. 05 mm . Some of the grains are red - stained altered feld

spar . Opaque substances represent 3 per cent of the rock, and although 
some is pyrite most is probably carbon and iron oxides . 

BURNSIDE RIVER FORMATION 

The Burnside River Formation, a thick succession of pink quartz 
ites and quartz-pebble conglomerate, overlies the Western River Formation . 
The name is derived from Burnside River which traverses the largest out
crop area of this formation and which probably provides good and complete 
sections. This formation is probably the pink qua r tzite refer red to by 
O'Neill as the Goulburn quartzite . Its lower and upper contacts are sharp 
and easily determined because lhey are indicated respectively by pink quartz 
ites in contact with thinly bedded red and grey argillites below, and by a 
mixture of red, grey, green and buff argillites above . 

Its outcrop areas include large tracts of angular frost - heaved 

blocks and flat to gently sloping rock surfaces which commonly reflect the dip 
of the bedding . This formation covers about 75 per cenl of lhe exposed area 
of Goulburn rocks (Fig. 3) and extends from Contwoylo Lake in the west to 
the Ba thu r sl Trench in lhe east where it is lrunca led by the trench. Small 
areas of it have been mapped by Fraser (1964) east of the trench. 

The thickness of the formation as measured in Conlwoyto Lake 
area where both lower and upper contacts were mapped was determined al 
between 600 and 800 feet. In Beechey Lake area, the upper limit was not 
mapped but from the information available it is at least 9, OOO feet thick . The 
sections along Burnside River may provide rnore accurate estimates of lhe 
thickness for lhc area of Goulburn rocks near and on the wesl side of the 

Bathurst Trench. The above estimates of lhe thickness suggest that the 
Burnside River Formation thins out to the west, and possibly il eventually 

dies out before reaching lhe area underlain by rocks of the Epworth Group . 

Pink quartzites and sandstones comprise about 90 per cent of the 
total succession. Quartz - pebble conglomerate is nexl in abundance, and 
minor amounts of grey, green and red argillites and slate were noted locally . 
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The quartzites are mostly various shades of pink and red, but 
locally they are almost whi te. In general the quartzites are massive, well 
consolidated, closely jointed rocks. Bedding was recognized everywhere, 
but with some difficulty, possibly because it is too coarse for the size of the 
outcrops seen, not distinct enough to be readily noted, or because the out
crops are dirty and extensively covered with lichen. Crossbedding is abun
dant locally, but except where the exposures are good, it is hard to recognize 
crossbeds and use them for determining direction of transport. Fairly 
accurate determinations in the Contwoyto Lake area suggest a northwesterly 
direction of transport (see Fig. 4). Ripple-marks of the symmetrical type 
were noted at a few places . The rocks are fine- to coarse - grained and in 
general each bed is fairly uniform in grain size. Grains are generally 
between 1 mm and 0.1 mm, averaging about 0 . 4-0. 5 mm. White quartz peb
bles up to 2 inches across were locally noted . Where the grain is very fine 
the rock resembles an argillite and the rock has a conchoidal fracture. 

Hand specimens of the quartzites are characterized by a elastic 
texture and seem to be composed mainly of glassy quartz . A few deep red 
grains are probably also quartz although some may be feldspar, and other 
rare black grains are probably magnetite. 

A chemical analys i s of this quartzite from Beechey Lake area is 
given in Table 3, and like all other chemical analyses of Goulburn rocks 
presented in the same table it is somewhat K20-r ich in comparison to the 
orthoquartzite of Pettijohn (analysis 11). 

In thin section the quartzite is seen to be composed a lmost entirely 
of quartz grains cemented together with a small quantity of sericite, chlorite , 
and/ or carbonate. Feldspar , chert and lithic grains were also recogn i zed 
and generally constitute less than 5 per cent of the rock. There is practically 
no matrix . Locally, and particularly in Contwoyto Lake area, grains other 
than quartz form about 10 to 15 per cent of the rock; the amount of matrix 
also is highly variable, locally representing about 30 per cent of a represent
ative thin section . Some specimens are sufficiently high in feldspar grains to 
be calle d arkose. The grains are generally rounded and subrounded , rarely 
subangul ar, fa irl y well sorted as to grain size, and close l y packed. Some 
slides show si li ca overgrowth on quartz and even locally some feldspar 
grains show overgrowth at their margins. 

Trace amounts of b l uish green tourmaline, zircon in tiny gra ins , 
and minor opaque minerals were noted in all thin sections examined. 

Quartz-pebble conglomerates represent about 10 per cent of the 
success i on and occur as layers intercalated in the quartzites. These layers 
may be up to 10 feet thick but gene r ally are about 1 foot to 2 feet thick. They 
are true beds and some of them are lenticular. This conglomerate is made 
up of about 25 to 50 per cent pebbles in a sandy matrix. The pebbles are 
more than 95 per cent white quartz and grey glassy quartz . There are also 
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rare pebbles of r e d jasper, d a rk grey to b l ack c h er t, buff fe ld spa r and va ri e 
ga t e d quartz and quartzite. Othe r l ess com mon fragments are fine-grained 
granulose quartz-biotite gneiss , thinl y layered quartzite, smoky quartz, 
g r ey -buff a r gill ite , fine-grained clea r quartzite, and de ep r e d hematitic 
quartzite. Th e pebbles a r e well so rt e d as the y are ma inl y le ss than 2 inches 
bu t r ange up t o 6 inches in s i ze . They s h ow some o ri entat i on in th e ir elonga
tion and also some c rude d eposi tiona l l aye ring. Some of the pebbles probably 
were der i ve d from the Western Rive r Format i on . The matrix i s gene r a ll y 
pink a nd has an ave r age g r a in s i ze of abou t 1 mm. 

The arg illite occu r s as seams less than an inch thi ck and l ocall y 
as zones of thinly be dded rocks l ess than 2 feet thi ck . It repres ents onl y a 
small part of the quartzite success ion. The seams show up bes t on flat 
wea thered su rfaces where they form a thin venee r cove ring most of the 
expose d s urface, and they appear t o be more common toward the top of the 
success i on . They we r e use d to determine the be ddin g att itu d es in th e pink 
quartzites. 

P E AC OCK HILLS FORMATION 

T h e Peacock Hill s Formation , name d afte r the Peacock Hills 
located a l the northwest end of Con twoyto L ake i s a succession of a rgillites 
and quartzites tha t form a northeasterly elongated bas in in the Unit L ake 
a rea in the sou theast part o f the Peacock Ilill s . Thi s bas in conta ins the onl y 
area of these rocks v isite d an d mapped by the w rite r. The sec ti on measure d 
i s con tinuous and well exposed in a gu lley on the wes t s h o r e of Unit L ake . 
This section is presented in Table 3 . Other a r eas cor relatable with this 
formation a r e Fraser ' s unit 12 ( 1964) ou t cropp ing in th e Kuu vik L ake a r ea, 
a nd th e a r ea a l ong , a nd a s h o rt di s tance wes t of, the Bathurst Trench . Other 
srnall a rea s of this un it a re a l so s h own on Fraser ' s map east of the trench. 

The l owe r contac t o f the formation i s marked by pink qua r tzite of 
th e Burnside R i ve r Formation, and t he uppe r con tact by a 10-foot zone of 
inte r be dd e d ca r bonat e rocks and arg illite s . This 10 - foo t zone i s the boundary 
between th e Peacock Hills F o r mat i on an d the ove rl y ing Kuuv ik Formation . 
The measured sec ti on at Unit L ake (T ab l e 5 ) is 160 feet thick, and the co r
relatable unit mapped by Fraser to the eas t i s 2, OOO feet thi ck , suggesting 
much lateral varia ti on . 

In the Unit Lake area thi s format i on i s mad e up o f about 80 per 
cent arg illites a nd 20 per cent pink quar t zites (Table 5). The argill i tes an d / or 
silts t ones are pre d om inan tl y bl ack and purple t o pink near the bo ttom and 
pink t o g r ey near th e top . They a ll a r e fine grained, and thinl y interbed d e d 
as shown by an interlamination of var ious col ou r s . In general they much 
resemble the a r g illites and s ilts tones of the Western River F o rm a ti on, and 
for this reason no d etail e d d escript i on is g iven here. The quartzite is more 
coa r se l y bedd e d than the a r gi llites and s ilts tone s and is inte r be dd e d with them. 
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Table 5 

Peacock Hills Formation. Detailed sec ti on measured 
on the west shore of Unit Lake . 

Rock t ypes 

Gradational upper contact 

Thinly bedd e d m ixture of light b r own d ol omite and red, green, 
and grey a r gi llites. 

Th in l y bedde d purple arg illite; ripple-marked. 

Fine-grained pink quartzite (about 90% of unit) inte r be dd e d w ith 
minor purp l e a r g illite. 

Thinly bedded , g r een limy argill ile inte r be dd e d with minor 
green siltstone . 

Thinly be dd e d purpl e and b l ack argi llite s w ith some coa r se r 
elas ti c mater ia l g rading downwa rd into thinl y bedde d g r een 
a nd g r ey a r g illites and s ilt s tones . 

T hinl y bedd e d fine- grained pink quar t z it e 

Thinly be dd e d pink a nd purp l e argillites w ith m ino r sand s tone 
beds and occas i on a l grey a r g illite l am ina e . 

Fine - gra ined pink quartzite. 

Thinl y be dded g re y arg illite a nd s iltstone g r a ding upward into 
coa r se r grained elas t ic material; ripple - marked. 

Fine- grained dirt y pink quartzite w ith minor thin a r g illite 
laminae . 

Thinly bedded black and purple arg illites w ith r a re pink 
qua rt zi te l am inae. 

Thinl y bedded black argillite and purple s iltstone interbedde d 
with minor dirt y pink qua rt z ite and green a rgillite. 

Sharp lower contact 

Total 

i 

I 

I 

i 
I 

I 
I 
I 
I 

I 

Thickness 
in feet 

5-10 

10 

25 

6 

50 

4 

15 

2.5 

10 

4 

7.5 

21 

160 fe e t 
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It resembles the pink quartzites of the Burnside River Formation and where 
outcrops of both quartzites are close to one another they cannot be distinguished. 
Near lhe top of the section all these rocks become somewhat carbonate - bearing. 
In the Unit Lake area where the rocks of this formation were examined, most of 
the argillites are schistose and display a cleavage parallel to the trend of the main 
structure. This cleavage is locally so strong that it has obscured the bedding. 

Fraser 1s unit corresponding to this formation was described as 
follows: "argillite comprises purplish, green, and grey argillite, and slate, 
and buff weathering, recessive layers of light grey limestone, dolomite, and 
calcareous siltstone, which constitute from 20 to 50 per cent of the rock. 
Soft sediment deformation, graded bedding, and crossbedding are typical of 
these strata" (Fraser,1964, p . 12). 

KUUVIK FORMATION 

The Kuuvik Formation conformably overlies the Peacock Hills 
Formation . Its name is derived from the Kuuvik Lake area where rocks 
related lo lhis formation are beller and more extensivel y exposed than those 
mapped by the writer in the Unit Lake area. The Kuuvik Formation and rocks 
correlatable with it have the same distribution as the Peacock Hills Formation. 
ItisfoundintheUnitLakearea , in the Kuuv ik Lake area,alongandslightlywest 
of the Bathurst Trench, and as small scattered areas at some distance east of the 
Bathurst Trench ( Fig. 3). A measured section in the Unit Lake area is only 140 
feet thick ( Table 6), but th i s section is not complete because its upper limit was 
not seen . Fraser ( 1964, p. 12) from more extensive information, regards the 
formation as about 800 feet thick . 

The lower contact of the formation is placed at the appearance of 
carbonate rocks in the argi ll ite of the Peacock Hills Formation, and it gener 
a ll y is indicated by a transitional zone 10 feet wide where rocks of both 
formations are thinly interlayered and above which mainly carbonate rock is 
found . Its upper limit was not mapped by the writer but, from Fraser 1s 
information, may be taken as the horizon at which carbonate rocks disappear 
from the succession and are replaced by argillites and silts tones. 

In the Unit Lake a r ea, this formation is made up mainly of light 
brown - weathering dolomiti c rocks that are interbedded toward the bottom 
with green and red argillites, and toward the top with thin beds of buff
weathering limestone . The dolomite is thinly layered to massive, dense and 
muddy looking, and is locally stromatolitic . It locally includes much argil
laceous material in irregular seams, and small patches . Some of the argil 
lites are slaty, and like argillites in lhe Western River Formation, they 
commonly are dense, shaly, thinly bedded, and variable in colour from layer 
to layer . Fraser describes the unit correlatable with this formation as 
follows: "Weathered surfaces of the dolomite are light grey, buff, or pink, 
and are very commonly ribbed by paper - thin, wedge-like laminae of silica. 
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Tabl e 6 

Kuuv ik Formation. Detailed section measured 
at Lhe norlh end of Unit Lake. 

Rock types 

r Upper contact not exposed I 
l ight brown, thinly layered dolomite. 
i 

~ight brown , thinl y layered dolomite, interbedd ed with 
massive buff limestone . 

~ight brown, thinl y layered dolomite, interbedded with ·rare 
I be d s of massive buff limestone. 

l i ght brown, thinly l ayere d dolomite , interbedded wi th beds 
I and seams of green argillite and s l ate . 
I 

[L ight brown, thinly l ayere d d ol omite, interbedded w ith m in or 
red and green arg illite s and sla tes . 

Thinly be dd e d mixture of light brown d ol omite and red, green, 
and grey a r g illites . 

Gradational lower contact 

Total 

! 
I 

I 
; 

Thickness 
in feet 

10 

5 

50 

20 

40 

10 -1 5 

140 feet 

I 
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In lhe uppermost and lowermost parts of the unit are argillite and siltstone 
interbeds that exhibit ripple marks and crossbedding . . . Stromotolites are 

abun d ant in the dolomite, especially in the upper parts." (Fraser, 1964,p. lZ). 

BROWN SOUND FORMATION 

A formation made up mainly of "interlaminated , deep red, grey, 

maroon, and brown s i ltstone and argillite" outcrops in Bathurst Inlet area 
between Western River an d Brown Sound. These rocks are "fine lo very fine 
graine d , locally arkosic and micaceous, and break with a hackly fracture . 
Characteristically lhey contain granules of specularite and joint surfaces 
coated with specularite . Red , crossbedded sandstone is abundant in lhe 
upper half of lhe unil. The tota l thickness of the unit is unknown but may be 
in the order of l,000 feet" ( Fraser, 1964, p. lZ). 

The name Brown Sound Formation is proposed for this succession . 
The Brown Sound Formation conformably overlies the Kuuvik Formation. 
This formation was not mapped or visited by the writer because it does not 
occur in the areas he mapped, and its description is taken directly from 

Fraser's paper . 

Fraser's map - unit 15 is his uppermost part of the Goulburn Group 
(Fraser, 1964) . Amagok Creek traverses the northern exposures of this 
map-unit and provides information on lhe rela t ionship of this formalion with 
sandstones of lhe Tinney Cove Formati on above and on its lithology . 

West of Bathurst Inlet, map - unit 15 occurs only near lhe rnoulh of 
Western River. There the map - unit is in faulted contact on lhe east and west 
wilh lhe Brown Sound Formation, and ils conlact with the overlying Tinney 
Cove Formation is an unconformity . Because this area was not visited or 
studied by the writer, the information presented below is taken directly from 
Fraser ' s map and paper . 

This map - unit is "a mottled, cream-coloured, red and buff, 
crossbedded sandstone of unknown thickness. In some localities the malrix 
. .. is kaolin i tic. Conglomerate beds in lhe basal part of lhe sandslone con 
tain pebbles of buff sandstone, quartzite, quarlz, and granite" (Fraser, 

l 964' p . l z) . 

The similarity of lithology of both this map - unit and the upper 
pa r t of the Brown Sound Formation ( Fraser, personal communicalion) and 
their occurrence in the same general vicinity suggest that the two a re prob 
ably the same unit repeated by faulling and folding. The overlying uncon
formity becomes a feature of major stratigraphic significance as it marks the 
lop of the Goulburn Group and separates it from the Tinney Cove Formation 

above . 
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STRUCTURAL GEOLOGY 

Structural information on the Goulburn Group is scanty. A certain 
amount of data were collected by the writer in the two areas studied. These 
define the structure of the areas , but, because the areas are so small com 
pared to the total area of Goulburn rocks and so far apart (th ey are 100 mil es 
apart and at the extreme east and west end of the outcrop area of Goulburn 
rocks) the data may not be character i stic of the Goulburn rocks as a w h ole. 
However, they may at least be characteristic of the southern part of the a r ea 
of Goulburn rocks , because both small map - areas are near its southern edge. 

PRIMARY STRUCTURES 

Bedd ing or stratificat i on is striking and well defined in argillites 
and siltstones of the Goulburn Group. Bed s in these rocks are varve - like, 
that is generally less than an inch thick with sharp bound a rie s . In carbonate 
rock!; oeddi ng is poor and generall y is onl y distinct whe r e represented by 
paper-thin l aminae , lenses, and irregular masses of si liceous mate rial in 
paralle l or ientation . In quartzites i t is fain t, thick, and in gene r a l i s difficult 
to see in ou t crops . In the two areas studi ed overturning of bed s was not 
observed and their dips are generally less than 60 d egrees . 

Minor structures such as mud- cracks, ripple-marks, and cross 
beds were recognized in the two small areas of Goulburn rocks studi e d by the 
writer. T h ey were also reported by Fraser. In general they a ll suggest that 
the beds a r e in their normal position. Mud-cracks were seen onl y rarely on 
the outcrops but we re noted at several places on l oose slabs of the Lower 
A r gill it e and Red Siltstone members of th e Wes t e rn River F ormati on . Ripple
marks a r e common fea tures on sand y beds of a few h o ri zons ove r large a reas 
of the L owe r A r g illite membe r in the Beechey L ake a r ea . In s i ze they are 
small lo l a r ge , and locally, very l arge. Crossbeds occur in abund ance in the 
pink quartzites of the Burnside River F ormat i on, in the sandstones of the 
Brown Sound Formati on and of Fraser 1s map - un it 15 and a ls o in the white 
quartzites of the Western River Formation. Measurements (see Fig. 4) in 
Contwoyto Lake area indi cate a northweste rl y direction of transport for both 
the white and pink quartzites of the two l ower formations. A few measure 
ments on the Burnside River pink quar t z ite in the Beechey L ake area sugges t 
the same dir ec ti on of transport. No measu rements were mad e in the o the r 
formations. Varia ti on of grain size is a common feature in some bed s but is 
irr egul ar rather than of the type of grain grad a ti on c h a r ac ter i zed by coa rse 
grain s at the bottom and fine gra ins a t the top . 

SEC ON DARY STRUCTURES 

A cleavage was noted in parts of both a r eas studied . It is gener 
ally weak and wi d ely spaced in the Western River Formation, rare in the 
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Burn s ide River Formati on , but is a prominent fea ture in the Peacock Hill s 
F o rmat ion, at least w h e r e this formation was mappe d by the wr iter in 
Contwoyto L ake area . 

In Contwoyto L ake area a cleavage is well developed in the region 
extending from no rth of Unit L ake to the islands in Contwoyto L ake in the 
south. In Unit L ake a re a it occurs in the Peacock Hills Forma ti on whe re it 
a ffect s onl y the a r g illites and is parallel to the main syncl ine or trace of the 
fold axis passing by Unit L ake . On the islands in Contwoyto L ake it is found 
in the concreti ona r y r e d a r g illite (Red Siltstone member) of the Wes tern 
Ri ve r F o rma ti on a nd seems t o be r es tri cte d to the proj ec t e d southern exten 
s i on of the Unit Lake area . It may be r e l ate d to deforma t i on tha t has a ffec ted 
the Peacock Hill s F o rmat ion bu t its dir ect i on and dip suggest that it may be 
in part a load effec t or may represent slippage on planes parallel to the 
unconformity be tween G oulburn rocks and older rocks below . This cleavage 
i s locally ve r y prominent as the limy concre ti ons have been r eorient e d in the 
c l eavage plane. 

In the Bee chey L ake a r ea c l eavage was recognized onl y in argillite 
and in gene r al i s fa int and in most in stances it is imp ossible to measure it 
with any accuracy . It is most apparent in the a r gi llites of the L owe r 
Arg illite member of the Western River Formation that outcrop in the area 
extendin g eas t of Basalt L ake to the Bathurst Trench. In this area it is best 
developed where the rocks are more intense l y folde d and at places near the 
base of the success i on . It s st rike is north , abou t parallel to the few folds 
recognized in this area , and i t s dip is steeply east . Most of this c l eavage is 
probably rela t e d t o folding, but some, particularly the c l eavage nea r the base 
of the succession, may be a l oad effect as l ocally it i s a lmost paralle l to the 
beds . In the Burnside River Formation the cleavage is restr icted to rare 
thin be d s of a rgillite intercalated with massive, thi ck, pink quartzi t e bed s . 
This cleavage is a ls o fain t, pa r a llel to the beddin g and is responsible for the 
schistose appea r ance of some of the a r gillite bed s. It is probably due to 
movement a l ong these beds be tween thick bed s of p ink quar t zite o r it may be 
mere l y a l oad effec t . 

A ll the r ocks of the Goulburn Group have been fol d e d . Some are 
gently deform e d and have dip s l ess than 15 d egrees , o thers a r e steepl y 
inclined and have dip s of 60 de g r ees o r more . The a r g illites a nd silts tones 
gene r a ll y a r e mo r e intense l y d efo rme d than the qua rt z ite s . Thus in an a r ea 
about 15 miles w ide extendin g from Basalt Lake eas t t o the Bathu r s t Trench, 
eight major synclines sepa r ated by an ti c lines we r e mappe d in the Burnsi d e 
Ri ve r qua rtz ite . On the o th e r hand d e tai led mapp ing of the underlying arg il
lites of the Wes tern River F o rma ti on have indi cated much tighter folds as a 
section, 1 mile l ong , measu r e d at a place aboul 6 miles s outh and east of 
Basalt Lake h as r eveal e d six fold axes . In o the r wo rds , in the arg illites and 
s ilt s t ones , th e folds a r e ti ghter , the fold axes c lo se r , and the dip s on be d s 
steepe r, whe r eas the thick succession of quartzites have mor e open a nd wider 
fold s , have more w ide l y space d fold axes , and in many instances have fol d s 
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tha t are gentle rolls. L ocall y the rolls a r e so gentle t h at it i s a lmost imp os 
sibl e t o recognize them in ou t crops because the dip i s too l ow . This sugges t s 
di s h a rm oni ous foldin g . 

The fold s tr end northeasterly an d their axi a l p l anes are vert ica l 
to steepl y east. There is no evidence of ove rturning . As suggested by linea
ti on the plunge i s low, and l ocall y it was measure d t o be a r ound 20 d eg ree s 
northerly . In th e Cont woyto L ake area, some warp ing of th e rocks seems t o 
have taken place w ith the development of folds trending northwesterly, 
suggest ing cross - folding during a second period of folding that affecte d the 
G oul burn r ocks , a t le as t in the Contwoyto L ake a r ea . 

A few fau lts we r e mapped in the a re a und e rl a in by the G oul bu rn 
Group. The r e a r e probably man y more than thos e s h own in th e two areas 
s tudi ed . Many were pr obabl y missed because of the small scale of mapp ing , 
the l ow dip of the format i ons in some parts of the area, an d because o ffse t 
a l ong the faults commonly i s small. Most of the faults mapped are normal, 
wi th small ve rti cal off se t, and most tr end east - wes t ; a few strike north 
south. A small number are probabl y l ow angle thru s t faults o f unknown di s 
placement . 

Many faults were re cogn ize d in the Bathurst Inle t a r ea . A few 
outline a pronounced dep ression tha t was trace d on aer ia l photographs from 
the sou r ce of the Ellice and Western Ri ve rs to th e A r ct i c Coa.st. The wri t e r 
sugges t s tha t thi s feature be named the Bathurst Trench , a fter Bathurst 
Inl e t w ith whi ch it is c l ose l y assoc ia ted a nd is probably a graben as younge r 
r ocks h ave been d own faulted in its centr e in r e l ation to the r ocks on its 
e d ges . It is cons ide r e d to be a tectonic featu r e of c ru s t a l dimensi on as it i s 
a t l east 200 miles long , as the appa r en t horizontal offse t (le ft handed) of the 
formation a l ong it i s o f the or d e r of twenty miles (50 m iles acco rding to 
Fraser w h o r efe r s to this depr ess ion as the B a thurst Fault, 1964), as many 
gabb ro d ykes and s ills a r e c l osel y assoc ia t e d w ith it a t it s sou thern end, an d 
as a t this end the rocks a dj o ining it on both s ides a r e locally faintly schi stose 
and ca rr y late se ri c ite and muscov ite . Its exten s i on to the south in the base 
ment r ocks is marke d by a w ide mylonite zone and suggests that it is an old 
feature . 

C ONDITIONS OF DEPOSITION 

The Goulburn Group is mad e up a l mos t ent ir e l y of elastic rocks, 
predominantly arg illite s, s ilt stones , quartzi t es , and sand stones. Limestone 
and d olomite a l most represent 10 pe r cent of the succession and they are 
mostly concentrated in the upper h alf. The elastic rocks typically alternate 
seve r al times in the successs i on from predominantly argilli t e and siltstone to 
quartzite o r sandstone, starting with a grea t th ickness of a r gillite and ending 
with an unknown thickness of sand stone and conglome r ate. The Burnside 
River Formation represents the thickest (more than 9, OOO feet locally) 
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sandstone success ion of the Goulburn Group . Conglomerates occur as a 
layer at the base of the succession and as beds or lenses of various thickness 
at different levels in the succession, and a re fairly abun dant in the upper
most Brown Sound Formation. These broad lithological changes, fro1n 
argillaceous to sandy, repeated seve ral times in the succession, and, in 
some sections of the succession, the close interlayering on a minor scale of 
these same rock types, suggest slight but rapid changes in the depth of the 
basin of deposition, quiet environment, and possibly slight changes in the 
relief of the source area . 

The basal conglomerate is a mature rock , suggesting long trans
portation, and in addition its sheet-like nature a lso suggests tr a n sg ressive 
beach conditions over a surface of low r e lief, probably in a basin a rea that 
became larger as transgression progressed. The compos ition a nd roundne ss 
of the fragments of all the other conglomerates, suggest long abrasion an d 
these rocks probably a lso were deposited under beach conditions in shall ow 
water . Because none of the fragments a re greywacke and a rgillite r elate d t o 
the Yellowknife - type sediments and because most of them are not s imilar to 
gneiss and granite that outcrop north and south of the a rea of Goulburn r ocks , 
it is at the moment i1nposs ible to d e te rni.in e the soLir ce r ocks or source areas 
for the fr agments of these conglomerates. 

In argillites and siltstones g r ain gradation was not recognized, but 
mud-cracks were seen on loose slabs, and ripple-m a rks up to gian t s ize 
were noted on some sandy beds, suggesting deposition in shallow water. The 
feldspar content of some of the rocks, and the mixture of clay a nd sandy 
grains reflect fairly rapid deposition a nd a metamorphic o r igneous source 
terrane. The age of 2,380 m . y. on elastic muscovite from the a r g illite near 
the base o f the group is indicative of such a source because the basement 
nearby was d a ted between 2, 390 and 2, 5 30 m . y . 

Sandstones occur as rare beds within thinly bedded arg illaceou s 
rocks and as great thicknesses interlaye red with the predominantly arg il
laceous sections of the succession. In these sandstones c r ossbe ds we r e 
noted at several places and they indicate a northwesterly dire ction of trans
port ( see Fig. 4). The good sorting of these sandstones, the roundn ess o f 
the i r grains and their small clay content sugges t long transportation. A 
sedimentary source r ock is indicated . The crossbe d s suggest shallow water 
and current transport . 

Dolomite occurs as a thick success ion in the upper half of the 
Goulburn Group, as two minor sections in the Western River F o rm a tion and 
as individual beds scattered throughout the whole success ion. The dol om ite 
in gene r a l i s abundan tly s troma tolitic, sugges ting shallow, wai·m-water 
depositi on in an environment that could have been either marine o r contin 
ental. The few tourmaline g r a in s re cognized here an d there may suggest a 
marine environment. Some of the breccias assoc ia ted with the main dolo 
mite occur r ences suggest mud - crack effects which a ls o indic ate sha llow water. 
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The above remarks suggest that the source for the argillites and 
siltstones could have been any of the nearby pre - Goulburn rocks . The source 
area for Lhe sandstones cannot be ascertained, but apparently was a sedi 
mentary Lerrane. It is likely, however, that the source area for all rock 
types was to the south , east or soulheast of the present area of Goulburn 
rocks, as suggested by the crossbeds in the quartzites and sandstones . 
Deposition of all the above rocks took place in shallow to relativel~' shallow 
water, where mud - cracks, r ipp l e -marks and crossbeds could form . The 
environment could have been marine in part because the dolomite have 

stromatolites. 

AGE 

o granite is known to cut the Goulburn rocks. Everywhere that 
granite and Goulburn rocks were seen in contact , the Goulburn rocks rest 
unconformably on the granites . K/ Ar ages on biotites from porphyritic gran 
ite (Don Fig . I; 2,390 m . y . ) and from staurol ite schist (Con Fig. I; 2,490 
m . y .) in the Beechey Lake area, and on muscovite from pegmatite (2,530 
m . y . ) in t h e vic inity of Contwoyto Lake area put a maximum age lim i t for 
the formation of the rocks of the Goulburn Group . The K/ Ar age of 2, 380 
m . y. (A on Fig . I) on elastic muscovite from argill i tes at the base of the 
Goulburn rocks suggests that these rocks were derived from the granite and 
schist , or related rocks of the basement, dated above. The Goul burn rocks 
thus are definitely younger Lhan 2,500 m . y . 

A partly transgressive gabbro sill occurs in both areas mapped by 
the writer. In Beechey Lake area it is at the base of the Western River 
Formation in the east , but 16 miles west it intrudes the overlying Burnside 
Rive r Formation . The same relationship, oriented differently , was recog 
n i zed in the Contwoy t o Lake area . Accor d ing to F r aser 1s map , in Beechey 
Lake area this sill extends much higher up in the succession, transgressing 
the Burnside River, Peacock Hills , and Kuuvik Formations . It is shown also 
cutting the Brown Sound Formation and other rocks higher in the succession 
east of Lhe Bathurst Trench, but it does not appear to cut Fraser 1s map - unit 
15 which is correlated here on lithology with the upper part of the Brown 
Sound Formation. In the Beechey Lake area, a speci1nen fron1 this sill near 
the base of the Goulburn succession was dated at l,215 m . . y . (Eon Fig. 1) . 
A similar sill in the Rocking Horse Lake area was dated ( Bostock, 1966) at 

l,550 m . y . 

Numerous gabbro dykes that cut the Goulburn rocks trend mainly 
north - norlhwest rly and are up Lo 600 feet thick . A few cut all four lo\\·er 
formations of the Goulburn succession as well as the dated gabbro sill men 
tioned above . They probably also cut the Brown Sound Formation, although 
Fraser 1s map does not show gabbro dykes cutting it and his map - unit 15 . A 
whole rock age on one of these dykes gave an age of 1,050 m . y . (Fon Fig . I). 
From this and other dates given above, it is concluded that the Goulburn 



- 34 -

rocks were deposited between 1, 050 and 2, 530 m . y. and probably between a 
much narrowe r range, possibly between 1,550 and 2,530 m . y. To follow the 
usages established by Stockwell ( 1964) , the Goulburn rocks were probably 
d eposite d in Aphebian time. It is possible, however, that some of the rocks 
of the l atest formation formed in Pal eohelikian time. 

METAMORPHISM 

Most of the rocks of the Goulburn Group are unmetamorphosed or 
at least appear to be so on the outcrops . In thin section, however, a few 
features were obse r ved which could be interpreted as indicating the effects of 
a ve r y low grade metamorphism. The most striking of these features, and 
at the same time the most common

1
is the occurrence of felted aggregates of 

sericite and chlorite surrounding or filling spaces between the e l astic grains 
of the various rock types. These aggregates are believed to represent 
recrystallized clay material. This feature is accompanie d locally by some 
silica regrowth on quartz grains and locally siliceous regrowth on feldspar 
grains also. 

On the other hand, although most Goulburn rocks appear to be 
unmetamorphosed, in a few places they are definitely schistose, have 
recrystallized to hornfels and skarn rocks, or are strongly indurated . Such 
areas, however , are generally of local extent only and are associated with 
areas of local folding or are found in the contact zones bordering the gabbro 
sill and dykes mentioned above . Thus, a distinct cleavage was mapped in 
most argillites and silts tones in the Unit Lake area and also in the red con
cretionary argillite south of th i s area in Contwoyto Lake. Much chlor ite and 
sericite have formed in these highly cleaved rocks. Near the large gabbro 
sill on the north shore of Contwoyto Lake, many of the limy concretions in 
the concretionary red argillile and a few of the limy beds in the Lower 
Argillite member have recrystallized, and minerals such as feldspar, 
epidote, am phi bole and hematite are abundant. In other places, where the 
contacts are with quartzite or siliceous argillite instead of carbonate rocks, 
the rocks are indurated and completely recrystallized, forming a rock that 
is dense, somewhat cherty and has a baked appearance. 

The occasional tourmaline crystals noted in most thin sections of 
the Goulburn rocks are probably au l higenic and related to the low metamor
phic effects mentioned above . 

CORRELATION 

Available information on the Goulburn rocks is not complete 
enough to permit definite correlation with other rock groups . However, sug 
gestions are made on the probable relationship of the Goulburn Group to the 
Dubawnt and Epworth Groups . 
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Within the Bathurst Trench in Beechey Lake area a conglomerate 
with numerous fragments of the Burnside River quartzite was mapped at the 
base of a pink to grey sandstone succession. The grey sandstone is cha r
acterize d by a whi t e kaolinit i c cement. This conglomerate - sandstone suc
cession, at least 200 feet thick, is here named the Tinney Cove Formation 
and was correlated with Fraser ' s map - unit 16 (1 964, Map 45-1963) which 
rests unconformably on Fraser ' s map -unit 15 which is correlated with the 
Brown Sound Formation or the uppermost formation of the Goulburn Group . 

A similar conglomerate - sandstone succession was mapped about 
30 miles to the southeast of the above g r ey sandstone succession on the prob
able extension of the Bathurst Trench . This succession has at the base about 
250 feet of sandy, shal y and limy rocks and covers an area of about 20 square 
miles. The sandstone is here named the Ellice sands t one and is very sim i
lar lithologically to the sandstone (Tinney Cove) of the Bathurst Trench . 
Because of this similarity, proximity and location on s trike , it is probable 
that they should be correlated. The Ellice sandstone, then,also is later than 
the Goulburn Group. 

Correlation on similar bases could be probably extended to the 
Thelon sandstone of the Dubawnt Group (Donaldson, 1965) about 100 miles to 
the southeast . The Thelon sandstone lithologically much resembles the 
Ellice sands t one and the sandstone (Tinn ey Cove) in the Bathurst Trench. 
But correlation of the Dubawnt Group as a whole with the Goulburn Group is 
not possible at present on lithology alone because their lithologic successions 
are too different . The Kazan rocks of the Dubawnt Group were not recog
nize d in Lhe Goulburn Group, but lhis may indicate onl y different environ 
ments of deposition . Radiometric ages on volcanic rocks from the Dubawnt 
succession (Donaldson, personal communication) and on gab bro dykes cutting 
Dubawnt rocks, suggest a range within the Goulburn age range. 

To the west, correlation of the Goulburn Group with the Epworth 
Group has been suggested by Fraser. Outcrops of both groups are as close 
as 20 miles, and lhere are similarities of lithology in the lower and in the 
upper parts of the succession of both groups . However, the rocks of the 
Epworth Group appear to be locally much more deformed than those of the 
Goulburn Group, and on Lhe west lhey are cut and metamorphosed by granite 
which is no t the case with the Goulburn Group. This granite was dated at 
about 1, 700 m. y. a date much younger than that for the granites underlying 
the Goulburn rocks . However, the possibility thal similar young granite cuts 
and locally affects Goulburn rocks cannot be rul ed out . 

Finally the Epworth, the Dubawnt and Lhe Goulburn Groups all rest 
on basement rocks. Locally the Epworth and Lhe Goulburn Groups have a 
regolithic zone at Lheir base . A similar zone occurs in the Dubawnt Group at 
the base of the Thelon Formation. Possibly there were two ages of regolith 
formation. 
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