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NOTES

o

e R '”*j INTRODUCTION . In .ulditmu to the Stmight' zone, several other shear zones have been'recognized. The
: o largest of these is a north trending structure up 1o several hundred meters wide 10 km west of
30 107700 , 106°00 The Healey Lake area lies across part of the boundary as presently mapped between the Fourgis Lake. The zone is a ductile shear that in the north contains the highly crushed
LEGEND { Slave Structural Province and the Queen Maud Block (Heywood and Schau, 1975) of the Churclull cquivalents of migmatized metasediments, garnet amphibolite sills that are strongly and steeply
: - : S : s - - ‘ = 65009’ S'gructural Province. AW’ithin the area there 1s a transition from typrcal Slave Province peolopy lincated and severely mylonitized granitoid sills. Migmatitic metasediments occur on both sides
B)r’fibbi;\ o | e T N ) o ¢ A A TS5 e = - 3 7 s ST N AT ¥ ) A 7 o : IS ‘ ) : ) ¢ hJ with low to intermediate grade Archean metavolcanics and sedimentary rocks with carvilinea ol the structure but the proportion of leucosome is higher to the east and kyanite is absent to the
/ Z—‘Z/{O34fk“(\x = L . ) 3 / ',.i,i 4 ~ \ ' : C : " 4 v ¥ ¢ o & J : structural trends intruded by massive granitoid rocks through to Archean hipher prade pneisses, west.  This structure continues another 30 km to the north of the area (Frith, 1982). To the
. . v o b g LGS o \‘\“\_ 5 R . : v S .Y., o : P ; p ': ~ cAC [ A1 = SO s . ( | < : foliated granitoids and linear Strq(?turql patterns of the adjacent Queen Maud Block. An Ar hean south, in the large tonalite body, the exposure is rather poor but there is a consistent topographic
P Diabase dykes-Mackenzie set (18): north northwcstcrly trpnd, una.ltercd.A el ; 3\ s 6b ), L 1 e . ! g - i RN o | : low pressure metamorphic gradient increascs from greenschist m the northwest to pranulite expression of the structure and scattered outcrops and felsenmeer blocks are strongly foliated.
R East—we§t sgt (17): east-west trend, low grade alteration in west increasing . grade in the southwest across the area. Superimposcd on the Archean geolopy s anntermediate It merges with the north northeasterly trending straight zone to the south. At this point the
o to amphibolite metamorphic grade to the cast. Sy _ : pressure Proterozo_ic metamorphism that was accompanied or preceeded by catachishic to inflection contour between the major positive and negative gravity anomalies that is <:oincident
i Malley s.et (.17): north east_ trend, low grade alteration in west increasing mylonitic deformation that is most evident in the north northeasterly trendmg strarght cone with most of the straight zone within the area to the south swings away and becomes essentially
E to amphibolite metamorphic grade to the east. the southeast corner. : comncident with the northerly trending shear zone (Fig. 2).
R . ! o :
o The following notes are taken mainly from a series of reports on hieldwork in the area A series of wide mylonite zones occurs in the eastern part of the granitoid gneisses east of
7 (Henderson, 1979; Henderson and Thompson 1980, 19815 Henderson, Thompson and James, 1982). Chinton-Colden Lake and south of Healey Lake. Like the previously discussed structure, the
0 Recent additional sources of information on the region mclude Frith (1981 Frth (1982) e trend of these zones is northerly. In the granulite terrane east of the straight zone are a series
I POST YELLOWKNIFE SUPERGROUP INTRUSIVE ROCKS e | : north of the Healey Lake area) and Lambert (1982) (Back River volcanie complex). ol relatively narrow shear zones that are palfallel to both the major straight zone and the high
C \*“;\\ /(\,‘ iy / reliel acromagnetic grain characteristic of this terrane.
. : : - ; 80-, 50380, RH
l Age relations not implied by order of units; age relations, where known, 3 e ; A - = \ / YELLOWKNIFE SUPERGROUP Another major shear zone has a northwesterly trend and occurs north of the block of
are described in Notes. : 5 4 ob S ’ : 11 S - . et 2 . : . ithi - i
' : i : The Yellowknife Supergroup has been defined as "any Archean voloanic and sedimentary pranitord gneiss northwest of Healgy Lake and south of but patr’t..natl;y fwﬁlTljrioqtjt?ertfosct)tr\]:::te
| assemblage within the Slave Province" (Henderson, 1970).  The castward extension ol the body to the north. In the northwest thes stltu%turglls ahnarr?w g er? ilbrbires ik Sedsre
Yellowknife rocks, as defined, in the Healey Lake arca depends on the location ol the Slave ‘T'““” “'(f quartz tfml]gl;“" it broadens to a ductile shear zone severa
ok ; 2 ; . - i - : . e . s . X z . e e disappearing east o M
| Granite; massive, pink, medium grained, equigranular, mafic poor, epidote Province boundary which is a postdepositional structural marker: the Ihelon Front. Because the Pt t '
16 bearing. precise location is uncertain, all metasedimentary and metavolcanic rocks that occur throughout Several northeasterly trending faults have been mapped in the eastern part of the area.
the area are considered part of the Yellowknife Supergroup.  This is reasonable s the o ks are Ihey have a similar trend and sense of displacement to the McDonald fault 90 kin to the south of
| similar to Yellowknife rocks elsewhere in the Slave Province. the area.
As is typical of most of the Slave Province, sedimentary roc ks (unit 6) ol the Yellowknte
S T, . DR - ) : X Supergroup are more abundant than volcanic rocks (units 2-5). The sediments consist almost REGIONAL METAMORPHISM
Granite, granodiorite; massive to foliated particularly in the east, buff entirely of metamorphosed greywacke-mudstone turbidites and vary only in the proportion ol : hases of ional metamorphism have altered the rocks of the Yellowknife
15 to \yhxte to pmk, medium coarse grained, equigranular to rarely porphyritic, pelitic to psammitic components. In the western part ol the arca where the rocks are at o __,'f"" """‘\?5 > [m?lo e id kp : b th s Th r>d el sat) h‘ase
varied proportions of biotite and muscovite, pegmatite locally associated. relatively low grade, primary structures are locally prescrved. To the cast, with mcreasing, "'_I"“h““'vl’ anc 50_“»‘(‘ of the granitoid roc SdWI‘ in the ”:;‘P €a. ekP €(3F9 11) e ,)[/ P’ h’
grade of metamorphism and degree of deformation, all primary  teatures  other  than Archean in age, 13 ?‘?’°SC"TEd byh isagrads in metase 1me(rjltary rr?c . llg.h » indicating 1 3
compositional layering are lost as the rocks become migmatitic. metamorphic grade increases sout _eastward. Superimposed on the early phase is a secon
: metamorphic gradient (Fig. 2) that is most easily recognized in the field by metamorphism of
Metasedimentary units mostly occur in large continuous arcas as are present northwest of Proterozoic diabase dykes.
. KR : : ! Tourgis Lake and west of Healey Lake. On the other hand in the terrane cast ol ‘Lake 1180 in . =
Granite, granodiorite; massive to locally weakly foliated, pink to grey-green, & 4 T i e T . o= . : The early metamorphism is mainly the low pressure type characteristic of the 2600 Ma
i insd. © . - . . . the north central part of the area the metasediments are extensively intruded by granodioritic : : A & S 4 : 3 .
14 me llum grained, commonly inequigranular and coarsely megacrystic north phases and the surrounding granodiorite contains abundant inclusions ol metasediment Ihe event in the Slave Province (Thompson, 1578). Cordierite, sillimanite and migmatite (greater
of Clinton-Colden Lake, biotite moderate. . e 1 i Cakile Lo e w3 = % ‘05 isogr: od i 2 i iti i
: x migmatitic metasediments west of the contact with the intermediate metavoleanics near Fourgis thas) !0 X I(‘f“_ OM“";C) .lboz'l’;dd.s are‘ mapped l‘n t?e m:tasedclimentz.. _tln bpetl};(lc SChldS.t 'c;nd
Lake contain abundant layers of coarse garnet amphibolite generally less than ome meter thick ”'“T'Kwyw'" l‘f_’ . “O”t?_ 1olt.|te bpgc?urs a(} lowes grﬂ.\f s (élor le.”he_.l;.o l e.’t C(,)r i
that have been tightly folded with the metasediments and are thought to be metamorphosed b'“l'u"")d"“""m and §tauro ite-biotite-andalusite a? me Iam: grd .e,.wn: ,S' 1mam € appearing
mafic intrusions. as grade increases.  Ultimately these rocks become biotite-garnet-sillimanite migmatites locally
y " . p L : containing kyanite in both the neosome and paleosome. The orthopyroxene isograd is mapped in
Granite, grz}nodlorlte, tonalite undivided; foliated to strongly foliated, medium In t.he north nqrtheasterly trending cataclastic straight sone west of Moraine Lake, the the granitoid rocks east of the straight zone. With the granulite terrane, orthopyroxenes are
13 grained, white to buff, equ1granul§r, biotite moderate to abundant, muscovite Ye;llowkpnfe metasediments are recognizable as the milled cquivalents of the metasediunentary deformed in the shear zones that post date the Archean metamorphism. This supports the
locally present, abundant metasedimentary inclusions locally. migmatites. The; high grad_e gneiss terrane east of the straight zone contains gneisses ol suggestion that the granulite terrane is a continuation of the Archean metamorphic gradient
probable metasedimentary origin. tather than a product of the later Proterozoic metamorphism. While it seems unlikely that the
% Yellowknife Supergroup volcanic rocks (units 1-9) occur in four main centres or zones 5 granulites are }froterozour in age, the possibility that the granulites are pre-Yellowknife
the map area. With minor exceptions the volcanics arc of andesitic or more felsic composition. Supergroup remans. ;
R J s 3 ; Y : : g ] : Commonl textural relations between rphyroblasts i indi
Granodiorite; well fc_)hajed, medium coarse grained, white to grey, inequigranular The lowest grade, least deformed Yellowknife rocks occur in the northwest corner where A )lly;fbblustit‘y!'rQWtI\ Siitated “the main haioesp oyf d(l:fif)rma?(?odn r:)\:jir(;s(,)tr:]l‘lect:lreli 1nd1ctat.e
12 to augen textured, biotite abundant. part of the Back River volcanic complex, composed mainly of intermediate to felsic tulfs, gvi(licnu‘ of si ’niz;icmt deformation after r0\5th ceased and leucosome in mi atic;'c ; Cl(:n i
breccias, lava flows, and domes, occurs north and west of the Back River. It has been mapped in Lo inteenel ‘I’BH d : h di & Bl § gm £ TERAS TR
detail by Lambert (1976, 1977, 1978 1982), who has recognized both subacrial and subaqueous i 5 R B e RS ARCCHRERtary racks H) the northcentral part of the map area in
: : il e ! P K2 e o FHE : particular, but also elsewhere downgrade of the migmatite isograd, white mica and chlorite
environments in the evolution of the complex that culminated in the collapse of a large cauldron. e ) : 3 oo hi . hi ; :
The major part of the complex is flat lying. nuulr mbl e matrix an (.Odr‘Sg white mica or white mica and chlorite have replaced t'he
Tonalite, granodiorite, quartz diorite; massive, medium grained, dark pinkish AR e B it Healey Lake. Ti A AT e P ‘::’:E;:E‘: tﬁitrt;l.lalTIIx]iS\((':lsﬁt\:oogrr?oeiofnrlgcfs andd'rtmnergl gsserr}\]b]ages may be relt?ted to. cpoling
T grey, equigranular, biotite and hornblende abundant, marginal foliation major volcanic center occur and about ealey La c. The most malic rocks oce ur on d aximu g conditions during the later metamorphism.
Tocally the large peninsula in the center of the lake and consist of both pillowed and massive (lows and The influence of the later metamorphism is most obvi ST A T s vk
’ fragmental units of probable basalt-andesite composition. Most of the complex to the north, which change eastward from brown-weatheI:in dykes withodivallc)):s' mtt te 0 (?cr bgot‘e(I’OZOlCh e,
south and west is compositionally heterogeneous, ranging from andesite through dacite to foliatesd dngj lireated amehbolites (Proterozogic );so il s e S)lc?n exhprr?stho ach.\goelat-en?]g,
rhyolite. The rocks are dominantly moderately foliated, fine grained, grey-green to dark green, sectinitIeh i o oln epfrom S A 8 bn BeLE W 1CG = am;_)k'll bf A
plagioclase amphibole rocks that are texturally and compositionally layered on a 10 to 30 cm -pr('sent i‘n the easternn%ost examplesg Prograd)f; Cl?r\tlos;ro;:a)r‘:/en;)g;seig't bea;noel; pOleldo Iastsl.atlfe
2 . : . : 3 scale. i i ine grained frag al units with coars -eccia units locally ) i ’ o o 6 OuEarivinl, M peitiL
A Pyroxenite; massive, black, coarse grained, even grained, with strong magnetic le. The volcanics are mainlyfine g (drsgaiental units Wity Eoaryer SESOCIL s focaily rocks, later metamorphisin is expressed as muscovite-rich seams containing chlorite and euhedral
R 10 expression preserved. Layering is accentuated by centimeter scale units of darker, more malic material staurelite: Slih il Aocaes fi tocosonre ot hiotit A " e Sl
C separating the slightly coarser, thicker, more feldspathic layers. White units of fine grained evhedral statkslise and kvamies chloritoi?] it Uloo]{te-gi:ngtrmgmatl‘le s Sy e onte—dyamte—
H rhyolite are locally present. Carbonate occurs in thin laminae to layers locally up to several older stdllrolite—biotite—an):jalusite-sillimanitea arssér:t_)lca sl ewgsserrl]o ages slupenmpos_eb 0'31 5
E meters thick and is commonly associated with the more felsic units. Although present to some later metamorphism are tvbical of intermediate ressuregel' : 1?era_de£sem igssyatt;n JERELHIN0
5 degree in most volcanic successions, carbonate units are most abundant in the volcanics P i P » lower to middle amphibolite facies.
N Tonalite; weakly to moderately foliated, medium grained, dark grey, in equigranular, nort.h.west of Healey Lake. South southeas»t of Healey Lake two thick sequences of dominantly ‘ l\y'aljltc occurs in Yellpwkmfe me_tasedlmentary roc!<s (unit 6m? in a narrow zone east of
9 CRerthe it Bt Eaiihl SHa s dacitic metavolcanics are separated by a thin septum of metasediments. the shear zone west of Tourgis Lake and in lower grade equivalents (unit 6s) of these rocks at and
- ; : - ol . 5 : - =t cast of Healey Lake. 5 i i indi i
Discontinuous units of similar, mainly intermediate, metavolcanics are distributed about form(td beforey o duril:gsi:regﬁéapriaffisgfr:?t?zg??;:vatlX?fhgﬁghpeittmggspgi l?gflgf;[:dthj]taryzgﬁi
tShe Tarogm of the block of granitoid gneisses (unit 1) thought to be older than the Yellowknife metamorphism temperatures peaked during or after the main phases of deformation, the
upergroup. - presence of kyanite in migmatite suggests maximum pressures may have been reached in the
Quartz tonalite, massive to locally weakly foliated, grey, coarse grained, A major Yollcanflc. centredpccurs north of ('Jll(?t'onILOch‘el; Lal«;l. ILuk(‘[thc Olt'hor' ~\~:Okunlw :Tl'gh(":‘t gmd; r?cks b:?fobr: the ;emperfature maximum .(Henderson and -Thon?pson, 1980). If t_he
8 inequigranular, biotite abundant, characterized by abundant coarse masses centres it is mainly of intermediate composition and is less deformed than the volcanics to the kyanite can be shown to be a product of a meltmg.reactmn_ rather than l‘nherlted from an earlier
of quartz east. The northwestern part of the complex consists, in large part, of well layered, somewhat stage in the metamorphic history, pressure at which melting occurred in the estern part of the
more felsic fragmental rocks wnile to the southeast, more mafic, locally pillowed flows, are area would be 7 kilobars or higher, significantly greater than the pressures (3-5 kbar) normally
L more abundant. associated with lower pressure type regional metamorphism as seen in most of the Slave
” ” 2 Province. Kyanite in association with Chglorltolu and staurolite also occurs ao small euhedral
Along the east margin of the area volcanic rocks are at the highest grade and are the most grains within Archean andalusite porphyroblasts near Healey Lake. Although chloritoid and
P iie. Tolisted t e - P ( defgrmedlof b bt ;hg_ BEE T l\‘lortht'(;‘f TOUI’E,IS t:'are ,thcse "‘betgl"f)lcq"".‘? II‘TCO?O“;;M&::;:E :8 staurolite are readily attributable to the later metamorphism, textural relations of kyanite are
7 PHPETRE ?las c};}ma;swe(,j bgteroger;)eozs, il b i ‘() dmo.e'rate Y -EASEES Ttl]PPlng _n.ugm_éin B f‘la 'were pro ‘ltA y “t)glé‘lt' a )fow A A sufficiently ambiguous that nucleation of andalusite on the high pressure polymorph is also a
equigranular, hornblende and biotite abundant. i+ a.cx‘t:c Composglop. 3 bese mxgt,fnatl_es gongIst O 4 Sy (;'_‘e (ff” ‘I'_"f’. fl s : ;) |umb']t‘t> reasonable explanation. On the other hand, textures in a kyanite bearing rock from the straight
( thick that are defined by variations in texture and proportion of plagioclase, amphidolce, BIOTi e zone 1mply that the kyanite is younger than the mylonitization of the Archean migmatites. The
9 and garnet. Interlayered with them are discontinuous centimeter scale lenses to layers of white, “vailable evidence points to a complex P-T history for this eastern terrane with supracrustal
O coarser grained, quartz plagioclase leucosome. Minor sedimentary units are present within the % . i P = oy . . : PUACTINS
0 : > B : : =7 ; rocks being taken down to depths compatable with the formation of kyanite and raised again
() mafic migmatites. To the south the rocks are involved in the north northeasterly trending Sl
YELLOWKNIFE SUPERGROUP \(,’ steeply dipping straight zone. The metavolcanics are locally migmatitic but are more commonly ’
: deformed to a featureless fine grained pinkish grey to greenish grey quartz-feldspar-hornblende- with the exception of the southwest quadrant and the plutons of unit 16, the granitoid
Age relations not implied by order of units biotite rock. The proportion of metasediments associated with the metavolcanics greatly rocks in the area show varying degrees of metamorphic crystallization and deformation. For
" . 4 h hpptc:alffh i ; | h d"'yg . /d . i
increases in the southern of the zone. example, the granodioritic to quartz joritic plutons known to intrude the Yellowknife
Supergroup east of the Back River exhibit textures and mineral assemblages compatable with the
pergroup g P
regional metamorphic grade of the adjacent metasediments suggesting they are older than the
Greywacke, mudstone, siltstone grading to psammitic to pelitic schists PRE-YELLOWKNIFE ROCKS metamorphism. In the central part of t.he map area, leucocratic, muscovite-biotite granite-
to migmatite from northwest to southeast; low grade rocks contain primary The unit of granitoid gneisses in the central and southeast part of the area is thought to be granodiorites have intruded regionally metamorphosed rocks and are themselves foliated and
6 \2 ’i’(’ = sedimentary structures; iron formation, mainly silicate, locally present at least in part basement to the Yellowknife Supergroup. recrystallized. The basement granitoid gneiss unit is in part composed of isoclinally folded
: ot g hE - : 2 R : artially migmatized granitoid rocks that pred iti i %
rgealfll\{olcap;c centres.d 2b b'°t.1te mgtamorphlc PONE; BC COrERINE Soak, It is a highly complex hetergeneous unit that has not been subdivided but could be with p y mig g e . predate deposition of the Yellowknife Supergroup
T s sillimanite zone and 6 m migmatite zone. more detailed mapping. Composition ranges from metadiorite to granite and the rocks are
texturally diverse. Within the unit are massive granitoid bodies, complexly folded, THE THELON FRONT
compositionally layered gneisses and granitoid migmatites. Much of the unit is extensively On the basis of 1:1 000 000 scale geological reconnaissance across the northwestern
recrystallized as, for example, near the west end of the complex where an originally coarse Precambrian Shield (Wright, 1957, Fraser, 1964) Wright (1967) described the Thelon Front as a
! . - . augen granodiorite now occurs as a medium grained equigranular rock, its original coarse texture : 5 S 8 :
Rhyolite, some dacite; massive, flow layered, brecciated, sparsely porphyritic; ; Sl S R : - S feature which marked changes in lithology, metamorphic grade and structural style that
: : : oo iy . Y evident only by the distribution of biotite. The unit differs from the typically massive granitoids : . ;
occurs in domes, flows, dykes, and ring fracture intrusions; minor tuff. ; ] : i 3 ; reflected the farthest westward extent of the 'Hudsonian orogeny' and was thus the boundary
5 ’ , ay ’ g 1 5 d &
in the western part of the area in that complexly deformed gneisses and granitoid migmatites b b aod Chatchill 5 i ;
occur in the western as well as eastern parts of the area. At Healey Lake and to the east etiiogn the Slave sad CHE T St Prownces. 8 described the 700 km long boundary as
: . e ; . g "...gradational, probably over several miles..." but pointed out that "...on the present regional
massive phases are no longer present and all facies of the unit are foliated with a pronounced scale it appears as an abrupt, clearly defined feature 5
northerly to north northeasterly trend. Granitoid units within and east of the straight zone are : y i i
. h . . - included in this unit. They are highly heterogeneous, commonly intruded by mafic bodies and In the area between the Bathurst and McDonald faults, which includes the Healey Lake
Volcanic breccia, conglomerate; clasts of rhyolite, dacite and andesite : i 4 dind ey i i i iti d
i v ’ g 3 L ) site. locally contain granulite grade metamorphic mineral assemblages. Very high grade remnants of area (Fig. 1), the term Thelon Front was applied to a transition eastward from a terrane where
345 v supracrustal rocks occur in this unit and may be equivalent to the Yellowknife supracrustal rocks undeformed granitoid plutons intrude medium grade metasedimentary and metavolcanic rocks of
- A to the west. The correlation remains uncertain due to the very high grade and the degree of the Yellowknife Supergroup to a gneissic terrane with abundant foliated granitoid rocks. The
deformation of these rocks. Throughout the area contacts between this unit and the Yellowknife sinuous nature of the transition line as originally defined within the Healey Lake area (Fig. 2)
i iy S R R v i bl bt rocks are tectonic or intrusive. appears to be related to variations in foliation trend which on the basis of scattered K-Ar mica
’ s H massi nits a ir metam 0s : . > ages were interpreted as Hudsonia a .. Gi i i imi
4 and strongly deformed equivalents. Parts of this unit may be older than the Yellowknife Supergroup as suggested by the & : P # Hotsonan Testinss GibE S Thaite LI97) nbting the praximity of
: : : ] . : . the geological change with the steep gravity gradient suggested the feature is a suture formed
lithological and structural complexity of the unit, particularly in the west where it contrasts . : S . :
. . : ; " A during a Proterozoic collision between the Slave craton and the rocks of the Churchill Province.
strongly with the relatively simple structural style and intermediate metamorphic grade of the In Figure 2 various metamorphic, structural and geophysical boundaries are compared with the
Yellowknife rocks. Although no unconformities have been recognized, narrow discontinuous location of the Thelon Front as c’)riginally definedginpth)é Healey Lake area. A colr)nplex PN
) 3 ) s ' : : met.avolcamc units of INTERIREERLE Composition ocCur along its margins. In s e is indicated. None of the prominent geological or geophysical features of Archean age coincide
Andesite, dacite; massive flows, breccias, tuff and volcaniclastic deposits ‘ similar to the somewhat larger basement block east of Yellowknife in the southern Slave : : -
e pr e L ! ,d . ’ ‘ Provi (Henderson, 1976), and the Hanimor complex 100 km to the northwest (Frith, 1981) with the front as presently defined. For example the Yellowknife Supergroup rocks extend
3 ijncf u esc;m if: erlennatg volcanic un_lrts anc me':(amorp .oseq and §trong1y bl 2 ’ : p " e S completely across the area to the eastern boundary and the striking structural change across the
eformed equivalents, in vacinity of Tourgis Lake unit is migmatitic. POST YELLOWKNIFE INTRUSIVE ROCKS area appears to be either Archean or early Proterozoic but almost certainly pre-Hudsonian
(1.75 Ga). There is, however, the later cataclastic to mylonitic structures that predate or are
Some ten units of intru.ive plutonic rocks (units 7-16) have been defined on the basis of synchronous with a younger Proterozoic event. The Proterozoic K-Ar ages (in the Healey Lake
compositional and textural criteria. Three Proterozoic mafic dyke sets are defined by their area 1630 + 90 Ma K-Ar muscovite 10 km southeast of Healey Lake) may represent cooling ages
p 1 C i b : ; y y rep g ag
Basalt, andesite; massive and pillowed flows and their metamorphosed equivalents trend. In general the granitoid units are dominated by intermediate to mafic compositions. related to this event.
b b ‘
2 located mainly at Healey Lake. In the west part of the area a suite of mainly tonalitic to dioritic plutonic bodies (unit 11) The straight zone in the southeast corner of the area is perhaps the best condidate for a
: intrudes the sediments. They are mainly massive, medium grained dark pinkish grey, single boundary feature if such a line must be selected. It would appear to be the most
equigranular and hornblende and biotite rich. Locally they are as felsic as granodiorite and as prominent of a series of mylonitic zones with similar trend that continue beyond the map area to
mafic as gabbro. Rarely a wzak foliation is developed. Their contacts with the sediments are the east. It is a feature that corresponds at least in part to two geophysical features. On the
sharp, they form few or no c /kes in the sediments and the contact zones contain only minor basis of its magnetic and geomorphological expression it would appear to be a mappable
PRE-YELLOWKNIFE SUPERGROUP ROCKS (in part) inclusions of country rock. These intrusions are part of the Regan Lake Intrusive Suite (Hill and structure beyond the Healey Lake area to at least the Bathurst fault 75 km tv the northeast and
Frith, in press). The large body southwest of Healey Lake is included with this unit on to the McDonaid fault 160 km to the saiithiest.
compositional grounds although texturally it is more varied (i.e. locally megacrystic).
Granitoid oi 15k o b] ¢ kit d y In the north central part of the area is a northerl‘y trend}ng quartz tonalite (uqit 8).. It i§ a REFERENCES
1 ranging ingcr:)rfsgssi,ti:nef:%%ne digll'lftssts: r;ra:igtz ?;ngg?aiiﬁ zorﬁeorl;)rgssivg: e massive to locally weakly foiiatg:d grey, coarse grgnned, blOtlFe rich pluton which is quite Fraser, J.A.
intrusions. Possibly in part older than Yellowknife Supergroup. Gneisses homogfeneou§ t‘hroughout SIS & its outcrop area. It is chara;ter;zed By a.lbundant COBrse Masyes 1964: Geological notes on northeastern District of Mackenzie, N.W.T.; Geological Survey of
1 def d in th . e of typically iridescent quartz Ip to one centimeter or more In size. This pluton contains only Canada, Paper 63-40 (Map 45-1963)
alze complexly de Oameh In the west as well as in the east, in contrast to minor inclusions near its comact with the metasediments. Its relationship with the tonalite- d 5
k the supracrustal and other intrusive units. ’ diorite (unit 11) to the west is unknown, but it is intruded by the large granodiorite (unit 15) on Frith, R.A.
its southeastern side, as shown by abundant dykes in the contact area. 1981: Geology of the Nose Lake-Beechey Lake Map Areas, District of Mackenzie;
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/ Geological contact; defined, approximate, assumed

7

= 4 o b
//72 /[84 );(79 / Bedding, flows; tops known, unknown, overturned, vertical

//83 / Foliation undifferentiated; dip known, dip not known
T Lineation undifferentiated
AN A S AN As ASAS Fault
s isete
TSR, Shear zone, mylonite zone
veoel

Proterozoic metamorphic isograd
PA Amphibolitization of diabase dykes

Archean metamorphic isograds
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The diorite (unit 7) that occurs east of the quartz-tonalite is a rather heterogeneous
massive but more commonly foliated, dark grey, hornblende and biotite rich, equigranular,
medium grained body whose contact with the quartz-tonalite was not observed but which may be
gradational. It also is intruded by the two mica granite to the south and is, at least in part, in
fault contact with the rocks to the east.

To the east is a large unit of undivided granodiorite, tonalite, and locally diorite (unit 13).
These rocks are almost everywhere strongly foliated and locally contain abundant small
inclusions to mappable units of Yellowknife rocks. East of Lake 1180 the unit consists of a
heterogeneous assemblage of small, deformed, inclusion-free plutons with intervening, more
foliated, granodioritic rocks with abundant metasedimentary inclusions. The plutons are, for the
most part, white, medium grained, equigranular, mafic-moderate to -poor granodiorites and
tonalites. North of the lake, a well foliated, biotite rich, augen granodiorite body (unit 12) lies
within the granodiorite.

West of Tourgis Lake, the largest intrusive unit in the area is a dark grey tonalite (unit 9)
that is medium grained, inequigranular to equigranular, and contains abundant biotite and/or
hornblende. The unit is remarkably uniform considering its size. In general it has a weak to
moderately developed foliation and rarely, deformed gneissic layering. In places, well exposed
more massive, several kilometre scale lobes of the tonalite are outlined by foliat«d zones of
generally more mafic tonalite with inclusions of possible metasediment.

Two mica granite-granodiorite (unit 15) underlies a large part of the area between
Tarantula and Clinton-Colden Lakes. Several irregularly shaped bodies occur in a generally
northwest trending zone that conforms to the regional northwesterly structural trend in the
northeast Slave Province that is evident on small scale maps (Fig. 1). It occurs as a leucocratic,
massive, medium coarse grained, equigranular to rarely megacrystic. rock with highly variable
amounts and proportions of biotite and muscovite. Associated pegmatites occur locally including
one spodumene bearing pegmatite that occurs in metasediments near a pluton of two mica
granite west of Clinton-Colden Lake (UTM zone 13 362100 701800). Somewhat similar two mica
granites occur southwest of Healey Lake where they are generally foliated and contain abundant
inclusions to screens of metasediment. Between Healey Lake and the major areas of the unit to
the west are abundant small stocks intruding the metasediments. ‘A circular pluton of similar,
fairly homogeneous, massive to weakly foliated granite occurs in the north central part of the
area where it intrudes all surrounding units.

In the southwest part of the area are several small plutons and one large body of biotite
granite to granodiorite (unit 14). In general the rocks is massive although commonly has a
marginal foliation, is pink to buff to grey to grey-green, and medium grained although locally
coarse grained. Most bodies are inequigranular with megacrysts up to 3 cm although size and
proportion is varied in the various bodies. Biotite content is also varied from moderate to poor.

An east-west line of small massive coarse grained black altered ultramafic stocks occurs
north of Clinton-Colden Lake (unit 10). Only one was observed in outcrop. The others were
recognized from their distinctive aeromagnetic pattern while the -eastern most one was
recognized from a concentrition of coarse, rather altered blocks and does not have a magnetic
expression.

In the northeast quadrant of the area occur two plutons and possibly two smaller stocks of
a distinctive pink, medium grained massive granite (unit 16) with few or no mafics but containing
epidote. Although these granites outcrop poorly they contrast markedly with the strongly
deformed rocks they intrude. They may be post-Archean in age.

Three Proterozoic dyke sets occur within the area. The north northwesterly trending
Mackenzie dykes (unit 18) occur throughtout the area and are everywhere unaltered. They have
a distinctive aeromagnetic pattern. The other two sets (unit 17) are older than the Mackenzie
dykes although their mutual age relations are unknown. One set has an east-west trend and has
been recognized as far west as Point Lake in the central part of the Slave Province. These dykes
are relatively unaltered in the western part of the area but in. the eastern half they are
metamorphosed and, although the trend of the dykes is not seriously distorted, they develop a
distinct northerly trending foliation. The second set has a northesterly trend and is common in
the areas to the north where it has been named the Malley diabase (Frith, 1981, 1982). In the
Healey Lake area it is not as abundant as the east-west set but like it, is relatively unaltered in
the west and becomes metamorphosed and foliated in the east half. With one exception no dykes
have been recognized within or east of the straight zone although in this area there are abundant
mafic intrusions, generally parallel to the regional foliation.

STRUCTURAL GEOLOGY

There is a striking change in structural style across the map area. The orientation of the
principal foliation and major lithologic contacts change from a complex curvilinear pattern in
the west to a northerly trending linear pattern in the east half of the area. In the northwest
corner the main part of the large structurally competent volcanic complex is essentially flat
lying (Lambert, 1982) but the adjacent metasediments are complexly deformed with the foliation
in the metasedimentary rocks wrapping around the tonalitic/dioritic masses and the volcanic
complex. Near the Back River the principal foliation, or dominant schistosity, foliation or
gneissosity in outcrop, is the second phase of deformation in that the foliation is axial planar to
isoclinal folds that deform an older foliation and bedding. To the east and at higher
metamorphic grade, the principal foliation has generally a northerly to north northeasterly trend
and in general dips steeply to moderately (in the northeast) east. The transition zone from one
to the other is shaped like an open S with the curvilinear pattern persisting farther east in the
south (Fig. 2). In the eastern half scattered M shaped minor folds involving the principal
foliation and local changes in attitude indicate this surface has been folded into the present
attitude during a later deformation. The steep to moderate, mainly easterly dip of the principal
foliation may indicate that the northerly trending structures are overturned to the west. Both
intrusive and supracrustal rocks are strongly deformed in this trend.

The undeflected trends of the Proterozoic diabase dyke sets that cut across the regional
structural pattern in both the western and eastern structural zones suggests that the pattern is
older than the time of dyke emplacement. The age of the dykes is not known but as most mafic
dyke sets in the Slave Province are older than 2 Ga, the age of the northerly trending
deformation is probably Archean or at most, early Proterozoic.

A later Proterozoic deformation has also affected the eastern part of the area. The two
older dyke sets within this part of the area are metamorphosed to amphibolite (see below) with
the metamorphic amphibcie forming a foliation parallel to the principal foliation in the rocks
they intrude. Southeastern-mest dykes are commonly broken into segments along surfaces
parallel to the regional foliation. Individual segments maintain their original orientation.
Reactivation by shearing could account for the foliation and displacement.

A striking feature on the southeastern part of the area is a north northeasterly trending
'straight zone' up to 5 km wide. This prominent feature has a pronounced topographic expression
with lakes within it being very long and narrow. It corresponds closely to a magnetic 'trough' on
the aeromagnetic map that separates the relatively flat magnetic topography to the west from
the much higher and very irregular magnetic topography to the east (Fig. 2). The inflection zone
between a prominant negative Bouguer gravity anomaly to the west and a positive anomaly to
the east (60 milligals over 100 km) also coincides in part with the straight zone. The rocks
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Figure | The Healey Lake area is located on the boundary between the Slave Structural
Province and the Churchill Structural Province between the Bathurst and McDonald faults.

within the zone are predominantly cataclastically deformed and metamorphosed members of the
’ L) e : ) e Yellowknife Supergroup whose trend differs significantly from the more northerly trend of the Figure 2  Distribution of various geological and geophysical features with respect to the
LSS S . = | Yellowknife rocks to the west. However, if the principal foliations in the granitoid as well as position of the Thelon Front as originally defined by Wright (1967). The predominant
- . supracrustal rocks are considered, there is a gradual convergence of the foliations inside and metamorphic gradient is Archean and the regional change in structural style and orientation
: ' outside the zone. The belt of foliated supracrustal rocks involved in the straight zone diverges from west to east is also Archean or early Proterozoic. Following the intrusion of Proterozoic
: 1,; - G E O L O G Y away from it to the north at about Tourgis Lake while, on the basis of the continuation of the diabase dykes, a later phase of metamorphism and some reactivation of the pre-dyke structure
Scale 1 . 1 25 OOO tChelle ' - . magnetic trough, the straight zone continues to the north northeast beyond the map area to the occurred. Deformation in major mylonite zones is younger than Archean metamorphism but the

Bathurst fault. The straight zone formed after the main Archean metamorphism as Yellowknife same age or older than the latermetamorphism. Both a large part of the inflection of the
— - ‘ s : = ] migmatites are crushed during the deformation. A medium grade metamorphic assemblage gravity field between major positive and negative gravity anomalies and a prominent linear
: ( ’ OPEN FILE (kyanite-biotite-muscovite) in the shear zone implies deformation was older than or synchronous negative magnetic anomaly are coincident with a major cataclastic straight zone. This feature

DOSSIER PUBLIC B‘\b\'\O‘héque : v with the later metamorphism. is considered a good candidate for a revised position of the Thelon Front.
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