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The Port aux Basques map-area is underiain w by mem:mu MT-: 59°20 1730" 15°00" 12'30" 10'00" 0730 0500 _ BARACHOIS GROUP
schists, which form part of the most narrowest tract Appalachian Orogen in Newfoundiand. ,
constriction of the orogen marks the confluence of the Gandar and Humber zones, (Williams et al., ];4-”“.1 Carboniferous, malnly red and green sandsfone; sitstons; shale; mudstone;

1988; Piasecki ot al., 1990), at coliding promoniories of the Laurentian and Gondwanan marging minor thin coal seams; conglomerate
b s i oot gy e
understanding of the stratigraphy and area.

mmmmmdmmhmm%wwﬁm- | wmmmmmw.wmmm
generally barren, deeply dissected peneplane with eievations up to 600 m. The southemn and eastern | mmwm‘m probably
parts forms a gently rolling lowland with elevations up 10 300 m, much of which is barren, although mmwmdwmmm:m
south-tacing slopes and major river valleys support a forest cover . Imegular dense paiches of stunted
spruce (‘tuckamore’) occur throughout the map-area. The sea-coast, Trans Canada Highway, route WINDSOR POINT COMPLEX
470 from Channel-Port aux Basques to Harbour Le Cou, minor roads and tracks, and an abandoned .
railway line provide access to the near coastal areas ol the map-area, but the greater par is Umermm er nﬂﬂy
Gitlis (1872) mapped the Port aux area as part ofa1: h inoliies and felsic rocks
nwdﬂmmt:mmm%nﬂm.mw&ugrmm Dubé and Lauzibre hyome PIRORN
(1885) have mapped mineral prospects and related structures within the area. o i

Port aux Basques map-area comprises four fault-bounded assemblages, which are assigned to i Wwwpmm w
mmmmdhmmmummm | W‘h'mmmwmmmww
and relicts of metamorphosed melanges and screens of metasediments of the Fleur de Lys Supergroup i basalt with magnetic fasper fragments;

{unit NPOFs). These are intruded by Lower to Middle Ordovician tonalitic to granodioritic orthogneiss- .

uuhmmmgﬁﬁ. unit OC). mwﬂmmwmm | L s

moderately to highly strained LS tectonites developed Ordovician 1o Devonian conglomer- |

ates and volcanic rocks (unit ODWy) and sedimantary rocks (unit ODW) of the Windsor Point Complax. I Lower o Middle Ordovician, medium- to coarse-grained, weakiy fo
Between the Cape Ray and the Grand Bay thrusts faults, coticule-bearing, amphibolite-grade pelitic strangly foliated tonalite fo - abundant mafic and sparse

to semi-pelitic schists and amphibolites of the Lower to Middie Ordovician Grand Bay Complax (unit utramatic xenoliths

0G) are assigned to the Exploits Subzone of the Dunnage Zone on lithology. Between the Grand Bay

Thrust and the Isle aux Morts Fault, the Lower Ordovician or older Port aux Basques Complex {unit Lower Ordovician, mainly coarse-grained, moderately to strongly follated,
COP) comprises thick-lo medium-bedded rhythmites intricately interayered with nar- alkall feldspar megacrystic granite fo granodionte; mafic and
row, intrusive sheets of amphibolite and orthognetss. The Port aux Basques Complex is assigned fo the sparse ultramafic xenofiths

Gander Zone. East of the Isle aux Morts Fault, the Harbour Le Cou Group (unit OH} comprises garmet-

memm wﬂmux‘uwmwmm HEE RS M UL TRAMATIC Dot e

u#.';ﬁ"m:m The Port ﬂuh&mm‘;mm | mw& hwwwmmm:r
part Bux 3
into & western and eastern part. . thin layers of rock and sheets of trondhjemite

DASHWOODS SUBZONE | Upper Cambrian fo Lower Ordovician, brown largely

The LRMUC mainly consists of metagabbro, locally containing partially saussuritizised and sercitiz- i serpentinized ultramafic rock varying to harzburgite and
isad trondhjemite pods and veins, with less commaon, partially serpentinized layered harzburgite,dunita, 1
troctolite and diabase. Relicts of coarse olfvine and orthopyroxene crystals are commonly cul into a ! o .

Mwmm e rll Ordavician, semi-pelitic and peiitic
by talc, | Upper Neaproterozoic fo Lower 3

Screens of sillimanite- and gamet-bearing pelitc schists and psammitic gneisses (unit NPOFs), | and schists, locally confaining clasts and blocks of mafic, ultramafic

which are more mmmﬁgrmmmmmmmum o | intermediate intrusive rocks up fo 100's of meters.

Neoproterazoic 15 Lowar L] (Williame and St .Julien, 1980; ’

and van Berkel, 1892). Ultramafic and mafic clasts and metmmmmmm - EXPLOITS SUBZONE AND GANDER ZONE

the LRMUC occur in sillimanite-bearing metamorphosed pelitic melanges spatially associated

s o dwﬁmmmmMmﬂﬁﬁm WWMWM with minor muscovte.
represants the remnant of-an

balore 488 Ma, the age of the cross-cutting Cape Ray granite (unit OCm). The LAMUC could therefore Inchudes related fine-grained hypabyssal dykes (Dgl

be correlative with ophiolitas such as Betis Cove and Ste Anthony compilexes (Dunning and Krogh,

1885; Dallmeyer, 1877). : Saoo mmmm:wm www

The CRIC comprises tonalite 1o granodiorite and megacrystic granodiorite to grantte (Cape ; = foliated or tonaite, granite
Ray granite; unit OCm), which cuts both the Fleur de Lys Supergroup and the LRAMUC. Although ,M,J 42'30 mmmﬂmﬂwﬂm
mwmmmmmwmmwm 42
tectonites, ignecus structures are generally well preserved. The Cape granite gave a Zircon | : . R __
ages of 488:3 Ma, while a tonaiite yielded an age of 468+2 Ma (Dubé et al, 1008). Ahundant ] Wmmmmmwmmm
Precambrian zircon xenocrysts and negative ENd values suggest that the CRIC interacted with conti- mmmummmmmm
nental crust during their ascent (Dunning et al., 1989; Whalen et al., in press). The CRIC probably | Mwww.mmmm
ropresents remnants of a Lower Ordovician magmatic arc (Dunning et al., 1889; Hall et al., 1994) that i granitic {Omg). s abaence of fn any

The pre-Late Ordovician rocks of the Dashwoods Subzone exhibit a well developed composite i
S1/52 foliation and @ moderate 1o strong extonsion lineation: These siructures formed during a phase Lower to Middie Ordovician, malnly whitish grey,
of intensa crustal shodening, characterized by kilometre-scale F2 folds and shear zones, which are fess commonly gneissic granitold rock varying from hombilende- and
best presarved immediately to the north of this map area. Relicts of a crenulated high- grade metamor- muscovite-bearing granite;
phic S1 foliation, characterized by biotite and silimanite in the paraschists and homblende and biotite , metadiorte, hombilendite and
in the orthogneisses, are preserved in the microlithons of the 52 schistosity, Gamet overgrew rhﬁmﬁﬁm
relatively open F2 microfolds, suggesting growth during F2. Most rocks show evidence of pervasive and/or huﬁrm“
retrogression to greenschist facies conditions, which mainly took place before or early during F3 | minor Basques Granke
folding. Northery trending F3 microfolds crenulate greenschist-facies assemblages. F3 may have D BAY COMPLEX
bean comemporary with a phase of dextral transpressive deformation localized along the Cabot and
Cape Ray faults, indicated by S-C structures, shearbands and other asymmetrical structures. mmmmmmwmm

Spme CRIC tonalites cutthe S1 foliation and are themselves deformed by F2, and some mafic bearing amphibaifte, In interiayered with thin coticule and peilite bands.
xenoliths contain a pra-entrainment hornblende foliation, suggesting that emplacemant of the CRIC
was syn-kinematic with F1 and F2. F1 and F2 are therefore Early to Middle Ordovician, which is
consistent with the undeformed, pristine nature of the Late Ordovician to Early Silurian intrusions in the Local ultramafic schist
Dashwoods subzone {Dunning et al., 1980; Currie and van Berkel, 1882) and the presence of gneissic
pebbles of the CRIC in Upper Ordovician or younger conglomerates of the Windsor Point Complex
{ca. 450 Ma, Dubé et al, 1896). A major phase of tectonic burial and exhumation thus took place in the
Early to Middle Ordovician { Taconic Orogeny ). Late Silurian to Carboniferous deformation and
greenschist grade metamorphism associated with deformation along the Cape Ray and Cabot faults
{Dubé &t al., 1996; van Staal et al., 1992) probably produced F3 in Ordovician and older rocks remote | l
from the faults. | |

EXPLOITS SUBZONE AND GANDER ZONE i

The amphibolite-grade supracrustal rocks of the Grand Bay Complex (unit 0G) and Harbour Le Cou |
Group (unit OH) are assigned to the Exploits Subzone. Their Exploits affinity is based on their location
aast of the Cape Ray Fault (Williams et al., 1988), the presence of thinly bedded pyritiferous shale-
siltstone rhythmites, abundance of interbedded coficule layers, massive and disseminated sulphides,
volcaniclastic rocks and pillow basaits (O'Neill and Strong, 1988; van Staal et al, 1992; Lin etal,, 1883;
Schofield et al., 1993). However they share a common lectonic history with the Port aux Basques
Complex, which has affinities with the Gander Zona. Tha abundance of coticules is significant as they
are typical ol Lower to Middle Ordovician units edsewhera in the Exploits Subzone (Williams, 1992).
Despite intense deformation and high-grade sedimentary features such as
graded bedding are well preserved locally (van Staal et al, 1982; Burgess etal, 1893).
o s ' of colloul; aperse fo abeent amphibolle. Irokides

aid < some narrow sheets of Upper Siluriam, white two-mica Rose Bianche Granite (Sgy)
The Grand Bay Complex consist mainly of gamet-, kyanile-, stauroiite- and in places gedrite-
semi-pelitic and pelitic schists (unit OGs), trans!ormed into high strain LS tectonites (van Staal
at al., 1992). In places greywacke and felsic volcaniclastic psammitic beds are interlayered with the
D Ag Sasemineied 1o amsive sbrid beoY (e mck Mors rospect, 7ol 1085; OGN wnd
Cu-Ag disseminated to massive sulphide body (ksle aux Morts prospect, ; Calosiicate T i
Strong, 1988) in the northeastem part of the map-area. They are commonly associated with gedrite mwﬁmmwﬂMWW
blastesis in the surounding mafic and felsic rocks. All metasedimentary rocks are intricately ' Sikirian, white two-mica Rose Blanche Granite (Sg)
interlayered with amphiboltes and minor ultramafic rocks (unit 06m), Kelby Cove orthogneisses (unit !
0K) and highly strained sheets of Port aux Basques Granite (unit Ogp). Most amphibolites probably 0
Complex. However urnmﬂw':dh,mﬁqu:&mmpg:ﬁm 40'00"" £SO ONRGE [ONDINT. ADAVOKITON WMBIE. 7o - <oedraiscenss s
: , ZOnBs :
aro ocay inrtayeed wih cooues and hese may reproset metavlcari focks. e st | A i RTaE T MU IR .- o o v e S
have basaltic and andesiic compositions, by low strangth i

elements, unlike thosa found in the amphibolitic dykes and sills east of the East Barachois Thrust Occurmence of kKyarnite, SIIMBNAMS . .. .. ... .. iivscirssinaineioren s sensas o e
{Schotieid, 1894; O'Neill and Strong, 1688). Furthermore, their spatial association with lanses of
wmmumummm Mm Kyante-silimantie isograd (heXf circle on high temperature side). . .. ... .
ultramafic rocks suggest formation in a supra- subduction zone setting. the
isotope compositions of the galenas of the Isle aux Morts Brook prospect and those from the sulphides m&f&mhmm‘fﬁ? _______________________ i b
mumrﬂd%ﬂrmwmmmwmmwm Dashwoods Subzone. .. ........ o)
Tmmnul1 w m -------------------------

In general, strain increases from the Grand Bay Thrust to the Cape Ray Thrust. This resulted in Main follation in Windsor Point Complex and related plutonic rocks =
SN Wcnio KNG Of Wi 1D Wed pRenEe W0 Meaition wes ot e Ees Ml S; URrmpOSNIOn FORMION . .. s oo v s onsinsnunsivensnrsnsnsrsssnvsntnsnssaraansns
Barachois Thrust, making separation of the various units difficult. The mylonites are characterized by a .

down-dip mineral/extension lineation and reverse-sensa kinematic indicators. Ductile thrusting | II Main S, transposition foliation with sense of shear ny{ },
took place betore, during and atier F3 foiding and continued into the brittie-ductile field. The eastern i I. [CREr]. SERITRL, POVEBEY . . . -« cvcnrssrrsansennssnnmsesanssnnnsassssiasasssn - £
extant of the Barachois and Grand Bay thrusts is interpretive and generally poorly defined because of - _ Sy TN CRMBVEDN . - . - . (- iihesssaasniibsn ihoasbaiaasasanisssssiorsanasessosns
poor exposure and inaccassibility. ! , = 5
] Shearband or minor Shear 20ne with Sensa of SMBEr . .. . ..., .iioiiiiiiiiiiiiiainaean.
R i e e R I g TR, as A A o A s\Fe S0 L Coig s /) 088 i o Er e i A M AT oas T LB | Mineaiemsnwonioeatn. .o 7
wummmmhmmmﬁumem (Lin ot : ! Minaral/ extension loeatlan .. .. ...« =
a1 The Harbour Le Cou Group has been subdivided into the and the Grandy's |
mmmmmmmmmamwmmﬁwm Asymmetry of F, fold; with plunge and plunge direction . ... ........coevveeiiiiann /&9;"7
nﬂnw bﬂ:'ﬂtndr.mmmm thich-bedded psammites commonly contain /&u
lenses pods probably metamorphosed calcareous .
Narrow mummmmmwm{ww.m Asymmetry of F, fokd; with piunge and plunge dIrBclion . .. ...................... 9./°7
“ ! .ﬂ “ Tr_ P I R R —
intrusions probably fed lenses of tholelitic pilows basalts near the contact with the structur- Fault general {defined, approximate) .. .. ..............c..0 ? =
ally overlying Grandy’s Formation (Lin &t al., 1883; Schafield at al, 1903). The Grardys Farmation Outcrop-scale fault (Sinistral, CEXTal, FBVBS8) . ... ... ... .eoweveeeveeeieeeaeins o Hu
{unit OHg) consists mainly of rusty palitic and semi-pelitic schists and gnaisses, with en
o | e e Map-cale Uk (SINISIral, GRXIBY .. .. ...... ... .oeeveesisseenaeeeeeeieiiieais SR
probably represent metamorphic equivalants of the Lower to Middle Ordovician pyritiferous dark shalas
and siltstones interbedded with coticules in the northeastern part of the Exploits Subzone (Wiliams, Map-scale ihrust or reverse faul: teath on hangingwall (defined, approximate) ... ... LR
1992). Amphibolites are extremely rare or absent and suggest that the Grandy's Formation s
younger than the Otter Bay Formation. The Otter Bay Formation is thought to be Lower to Middle !
Ordovician in age on basis of geochemical similariies between the and tholeiitic I
sk i the which has & U-Pb zircon sge of < 470 Ma (van Staal et el | TECTONOSTRATIGRAPHIC RELATIONSHIPS
1WMNWFMEMMMMMWNNW I
Bay formations have been intruded by Oykes of the Late Siurian Rose Blanche Granite. i DASHWOODS EXPLOITS (W) GANDER EXPLOITS (E)
|
Port aux Basques Complax i cas

The Portaux Basques Complex comprises thick- to medium-bedded =| _______________________ B e i e e e
(unit COPs) intricately interlayerad with narrow sheets of amphibolite. commaonly makes [
up 2010 50 % of the oulcrop and includes homblendite and epidostte laminae and pods. Locally it 1
forma mappable bodies (unit COPm). The Port aux Basques complex is Interlayerad on map and o E
outerop scales with sheets of Margaree and Kelby Cove orthognetsses (units OM and OK), and Port B EE S @l®
aux Basques Granite (unit Ogp). The U-Pb zircon age of ca. 470 for the Mamaree orthogneiss - _Eﬂ:_
indicates that the matasedimants were deposited bafore the Middie Ordovician. Rare preservad grad- — @ ':_: . L (Rose
ing and cross-bedding indicate that the psammites change from relatively clean quariz-rich psammites { { 0Sg 0OW B o e e ¢ e e 3| Bianche
to micacecus and feldspathic peammites stratigraphically upwards. This change in composition of the | [ = E Granite)
psammites is difficult to map regionally as an increasa in migmatisation towards the east obscures ; .
regional separation. The predominance of Lower Ordovician or older guartz-rich psammites suggest | i o] lﬂ_':l Owg
cormelation with the Gander Group. Cale-silicate lenses are very rare in the psammites as are coficules ’ [ =
and their general absence together with the presance of interlayered orthogneisses and Port aux _ I o
Basques granite distinguishes them from the metasediments of theHarbour Le Cou Group. - araor-4 o =

The amphibolites are rarely thicker than a few meters and represent intrusive dykes and silis. i < >
WMHIMHWHszm.WMWM i o OEM - ———— G e e €OPm OM i OHom
Margaree and Kelby Cove orthogneisses and Port aux Basques Granite €OoLg :I )

The Margares orthogneiss mainly comprises a white biotite and/or hormblende-bearing granodiorite o €0Ps
to tonalite (unit OM) containing abundant intrusive sheets of amphibolitic diabase, gabbro, diorite f €0Lu
and pyroxenite (unit OMu). The granodioriteftonalite and mafic plutonic rocks have been intruded
by a white, rarely pink, biotite granite (unit OMg). U-Pb zircon dating has shown that all NPOFs
orthogneisses crystallized at ca 470 Ma (van Staal et al., 1994), demonstrating that mafic and felsic
plutonism was essentially coeval. Intrusion in small shear zones indicates that mafic and felsic
plutonism was accompanied by some ductile deformation. Ouicrop-scale interleaving of Margaree
orthogneisses and rocks of the Port aux Basques Complex, and geochemical similarities betwean the | |
amphiboltes in bolh units suggest that the Margaree orthogneiss represent intrusive sheets. Paraliel- | |
ism between contacts and compositional layering is probably the result of F1- and F2-related | ; REFERENCES
gy f

The Kelby Cove orthogneiss {unit OK) comprises similar plutonic rocks as the Margaree orthognaiss. Brown, P. A,

They are distinguished by the occurrence of gamet and gedrite inthe Kelby Cove orthogneiss |[ | 1973: Possible cryptic suture in south-west Newfoundland: Nature Physical Science, 245, p. 8-10
and the more common pink colour displayed by the Kelby Cove granitoids. in addition the Kelby Cove

includes a white muscovite-bearing gneissic granite (unit OKg), which is absent in the Margaree [ 1876: Geology of the Rose Blanche map-area (11-O/10): Newloundiand Department of Mines and
is hrmTTimrouﬂum; o iliri I(llr;l 'E R, s oy st A

cut (ca 450 Ma) Port aux Basques Granite. The presence of the
Cove orthogneiss in both the Port aux Basques and Grand Bay complexes suggest that these two 1877: Geology of the Port aux Basques map-area (11-0/11); Newloundland Department of Mines and
complexes were together by the end of the Early Ordovician, possibly in a basement (OP) cover (0G) Energy, Mineral Development Division, Repaor 77-2, 11p.

The Port aux Basques Granite (unit Ogp) consists of narmmow, pink, rarely white, locally garmnet-baaring J.L, Brown M, and van Staal C.R.,
sheets of annealed, high-strain granitoid gneisses, ranging in compasition from trondhjemite to granite. 1883: Pressure-temperature conditions and a P-T path for the Port aux Basques area, southwes!
Thesa narrow sheets can be traced for kilometers along the composite S1/S2 foliation and form MNewloundland, in Current Research, part D, Geological Survey of Canada, Paper 93-1D, p. 47-56
axcallant structural markers. Thay outline major F2 and F3 folds, and probably intruded into early D1
shear zones (van Staal et al., 1984). Currie, K.L and van Barkel, J.T., :

The Margaree and Kelby Cove orthogneisses, and Port aux Basques Granite are absent in the 1mmnwlwwﬂfﬂwmﬂmmm
Harbour Le Cou Group; hence assembly of the latter with the already assembied Grand Bay and Port Geological Survey of Canada, Paper 81-10, 10p.
aux Basques complexes likaly took place after 450 Ma, probably in the Late Silurian. G

Too Oescrt By #50 P0rt Iuax SRGee conpitces, M octhograizass Snd, the HMDoW Le Doy Grup ' 1877- Diachronous ophiolite obduction in westerm Newfoundland: evidence from 40Ar/39Ar ages of the
experienced the same regional deformation and metamorphic history comprising three generations of i e e, s Srrar ot Selarion, 21T, . O
folding and amphibolite-tacies metamorphism. F1 and F2 resulted in sheath folds, a sirong LS fabric !
mmuuh. hﬁuu 1894 ). F1 and F2 thus mmmwagwnumw : | Dubé, B., and Lauzidre, K., Open File 2063

ol : v : ; Fault Zone. 4 sheets. Open File
Unveates o 1 i P2 dekomiaon n e Deshiscods Suzons. The 2 and okder skvtures vess §995. Gupgice seige (1.0 003 of e Onpe Foy
oS IiRGY wowasly CNRmWA, FO AER Ko S0d s SWSclul, hiote © ot SiNOS vitete Dubé, B, Dunning, G.A., Lauziére, K., and Roddick, J.C.,
e e L L S T T L | o o i 1 o opician - o eloy 8 seccegysr h e
| SWhNawloundland. of b "
siructures are cut by the Lower fo Middle Devonian Isie aux Morts Brook (ca 386 Ma, Dubé et | Fautt Zone Geologicel Sockely of Amdrios Sulielia, 106, p:
al., 1896) and related lsucogranites _ . | Dunning, G. A- and Krogh, T. E.,

Peak metamorphism ranges from staurolite-biotite grade in the west through kyanite-gamet to ' 1885; Geochronology of ophiolites of the Newfoundland Appalachians: Canadian Journal of Earth
silimanite grade in the east. The pressures of metamorphism were generally high (7-8 kb; Burgess et Sciences 22, p. 1658-1670
al., 1983) consistent with the onset of migmatization in tha kyanite zone and the presance of gamat in
it Dunning, G. R., Witon, D,H.C. and Herd, R.K.,

1889: Gaology, geochemistry and geochronology of a taconic batholith, southwestern Newfoundland
Transactions of the Royal Society of Edinburgh: Earth Sciences, 80, p. 158-168
Dunning, G.A., Swinden, H.5., Kean, B.F., Evans, D.T.W. and Jenner, G.A.
b 1891: A Cambrian island arc in lapetus: geochronology and geochemistry of tha Lake Ambrose volcanic
belt, Newfoundland Appalachians. Geological Magazine, 128, p. 1-17
Dunning, 5.R., O'Brien 5.J., Colman-Sadd, S.P., Blackwood, R.F., Dickson, W.L., O'Neill, P.P., and
Krogh, T.E.
1980: Siurian orogeny in the Newloundiand Appalachians. Journal of Geology, 88, p. 885-813.
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