GEOLOGICAL SURVEY OF CANADA
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DESCRIPTIVE NOTES

Twillingate map-area straddles the boundary between the Notre Dame and Exploits
subzones of the Dunnage Zone (Wiliams et al., 1988) in northeastern Notre Dame Bay. The
map-area comprises the northern part of New World Island, several other large islands, a
multitude of small islands and rocks, and part of the Port Albert Peninsula. Virtually
continuous, but very unevenly distributed outcrop along the sea-shore contrasts with sparse 1o
non-existent ouicrop in the interior of the islands, which are covered by boggy barrens on the
northern islands and by scrubby spruce forest on the more sheltered islands. Glacial polish
and scratches occur widely on outcrop, but glacial deposits are rare and sparse. All parts of
Twillingate map- area can be easily reached by a combination of small boat and road access.

Geologically, the Red Indian Line, a major structure related to the closing of the lower
Paleczoic lapetus Ocean, divides the map area. North of this line, which runs from Lukes Arm
1o Goshen Arm, the rocks comprise lower Ordovician and older suites ol oceanic arc-related
volcanic rocks and related plutons. This region falls into three parts, namely the Arenig?
Chanceport Group of pillow lavas, chert and greywacke (Chanceport slice), bounded 1o the
north by the Chanceport Fault, the lower Ordovician or older Moretons Harbour Group of mafic
lavas and voicaniclastic rocks (Moretons Harbour slice), bounded by the Chanceport and Sam
Jeans faults, and the Cambrian Sleepy Cove Group of bimodal voicanic rocks intruded by the
trondhjemitic Twillingate Piuton (Twillingate siice), bounded by the Sam Jeans, Chanceport
and Red Indian Line faults. Rocks south of the Red Indian Line, generally of middie Ordovician
1o Silurian age, aiso fall into three divisions. The Badger Beit (Williams et al., 1993), extending
south from the Red Indian Line 10 the Dunnage Mélange, comprises the mainly Llanvirn-
Llandeilo Summerford Group of basaltic lavas with abundant carsbonate matrix and lenses,
overlain by Caradocian black shale, and by Caradoc to Llandovery greywacke and
conglomerate of the Badger Group. Along Goldson Arm, the Badger Group is in turn
unconformably overlain by distinctive polymict conglomerates of the Llandovery
Group. The Badger Belt is cut into three by south-directed thrusts (Cobbs Arm and Toogood
Arm faults) associated with Silurian melange. South of the Badger Belt, the Dunnage Mélange,
disrupted shale and siltstone containing kilometre-scale mafic voicanic rafts and intruded by
the Coaker Porphyry, forms a lens of Llanvirn and older rocks which in this map-area appear
1o lie stratigraphically beneath Caradocian black shale and the Badger Group, although the
contact is commonly modified by northwest-directed high-angle faulting. The Botwood Belt
(Wilkams et al., 1993) appears only on the Port Albert Peninsula, where the Badger Group is
almost conformably overlain by Liandovery subaerial basalt of the Botwood Group. The basalt
is in turn overtain by tulf and tuffaceous sandstone. All oider units are intruded by late Silurian
1o Devonian granitoid and gabbroic igneous rocks, mainly in the form of dykes and sills.

Twillingate slice

A triangular, fault-bounded region, open to the northeast, contains
volcanic rocks of the Sleepy Cove Group (map-unit Cs, Willlams and Payne, 1975), and
tonalitic to trondhjemitic rocks of the Twillingate Pluton (map unit Ct). The Sleepy Cove Group
comprises mainly pillow lavas and mafic dykes (Csm) in its western part, with bimodal
volcanics including felsic pyroclastic rocks (CSv) in its eastern par, but its infernal stratigraphy
remains unknown. Primary volcanic features and bedding can locally be made out within the
Sieepy Cove Group, but much of the group is metamorphosed 10 greenschist or amphibolite
facies, and penetrative deformation, locally mylonitic, blots out most primary features. The
Twillingate Pluton, which intrudes the Sleepy Cove Group, consists of subequal amounts of
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Potash feidspar is scarce or absent. Epidote, apatite, magnetite, carbonate, sphene and
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Ma for the piuton, lying on the Cambrian-Ordovician boundary. The pluton contains lenses and
sinuous dykes of amphibolitic mafic rock, implying comagmatic intrusion, possibly
accompanied by shearing. The pluton exhibits a variable and erratically developed tectonic
foliation ranging from almost imperceptible to mylonitic. The least deformed varieties form grey
to pink, medium to coarse- grained rocks. Fine-grained, mylonitic varieties, locally with strong
tectonic lineation and streaky compositional layering can be difficult to distinguish from
deformed volcanic rocks of the Sleepy Cove Group, for example on South Trump Island and
at Salt Harbour, particularly since the loliation tends to be parallel 1o the margin of the pluton.
Around Salt Harbour the foliation is truncated by northeast-trending mafic dykes one of which
returned an Ar40/Ar39 age of 473+9 Ma (Williams et al., 1976).

On its southeastern side, the Twillingate Pluton and Sleepy Cove Group are clearly
truncated by brittie shearing on the Chanceport Fault and Red Indian Line. On the west side
the situation remains ambiguous. Between Tizzards Harbour and Sam Jeans Cove the contact
with the Moretons Harbour Group has been interpreted as with the Sieepy Cove
Group underlying the Moretons Harbour Group (Strong and Payne, 1973) and as a fauit
masked by dike intrusion (Willlams and Payne, 1975). The following features suggest the
contact is faulted. (i) The supposedly overlying Moretons Harbour group strikes aimost at right
angles to the contact (and to the dykes). (ii) The metamorphic grade and degree of
deformation of the Sleepy Cove Group is much higher than that of the Moretons Harbour
Group, and these features change abruptly, not gradationally at the contact, here termed the
Sam Jeans fault. The map therefore interprets the Sleepy Cove Group and Twillingate Pluton
as a distinct terrane relative 10 the Moretons Harbour and Chanceport groups. The model of
Williams and Payne (1876), wherein the pluton formed the roots of a volcanic arc which was
slightly later tectonically juxtaposed to and invaded by a related arc, remains plausible.

Moretons Harbour shice

The Moretons Harbow Group (Strong and Payne, 1973) forms a northwest-trending.
southwest-facing sequence of pillow lavas, aquagene tufis, salic tufls and sills, and minor
sedimentary rocks more than 8 km thick, which is invaded by very abundant cognate mafic
dykes. Layered rocks and dykes of the Moretons Harbour Group lack minor folds and
penetrative cleavage, and metamorphism is below greenschist grade. The base of the group
is here adjusted from the original definition of Strong and Payne (1973) to the stratigraphically
lowest exposures of sedimentary rocks (CMB) in the vicinity of Webber Bight. The uppermost
part of the group at Bridgeport Head is faulted against north-facing greywacke and voicanic
rocks of the Chanceport Group (OC). The map follows Strong and Payne (1973) in dividing the
Moretons Harbour Group into a lower unit of pillow lavas and minor sediments (Webber Bight
Formation, COMB), a middle unit of spectacular aquagene basaltic tuff, (Little Harbour
Formation, COML) and an upper unit of basalt with intercalated felsitic sills and dykes
(Western Head Formation, COMW). Mafic dykes (COMd) form northeast-trending,
southeast-dipping, sheeted sets which increase in abundance from less than 30 percent of
exposure near Valley Pond 1o more than 80 percent of exposure between Wild Bight and Sam
Jeans Fault. Near the fault the dykes dip southeast at angles of 20-30°, perpendicular o the
attitude of the supracrustal rock. Similar, but vertical, sheeted dykes appear along the
southern margin of the Twillingate Pluton at Haichet Harbour and northeastward, and are
presumed to be correlative. Strong and Payne (1973) showed that the Moretons Harbour

The age of the Moretons Harbour Group is not directly known since several attempts fo
date it radiometrically have failed. According to Dec and Swinden (1994), correlatives of the
Moretons Harbour Group 10 the southwest underlie equivalents of the Chanceport Group,
which on the basis of correlation with the dated Roberts Arm Group is considered 1o be of
Arenig age. The Moretons Harbour Group according to these correlations would be of early
Arenig or older age. Elliot et al. (1991) have demonstrated that at least some of the felsite
dykes in the Moretons Harbour Group are of early Devonian age (40943, U-Pb zircon).
Chanceport slice

The Chanceport Group (OC, Strong and Payne, 1973) comprises a narrow slice of
mainly north-facing voicanogenic rocks between the Red Indian Line and Chanceport Fault.
This slice is truncated by the merger of these faults near Hatchet Harbour. The lower part of
the unit (OCv) consists of pillowed and massive basaltic lavas with horizons of voicanic
breccia, conglomerate and sandstone, and numerous lenses of red and black chert and
siliceous sandstone (OCc), while the upper part (OCg) comprises green and red siltstones,

shales and turbiditic sandstones with pillowed basalt containing thin chert beds, feisic
chemical signatures (Strong and Payne, 1973, Dec and Swinden, 1994).

The Chanceport Group is undated within the map-area, but correlative rocks 1o the west
have yielded late Ulanvirn fossils, and isotopic ages of 473 Ma (see Lairance and
Williams, 1992 for summary). Lafrance and Williams (1992) have shown that the Chanceport
Group, unlike the Moretons Harbour Group is complexly internally deformed. The relations of
the Chanceport Group fo the Moretons Harbour Group across the Chanceport Fault remain
controversial. Dec and Swinden (1994) found that west of the map-area the Chanceport Fault
was a minor leature within an essentially continuous section from Moretons Harbour to
Chanceport equivalents. However van der Pluijm et al. (1993) found a difference of more than
20° of latitude in paleopole positions for the two units, and concluded that the Chanceport
Fault marked the boundary between Notre Dame and Exploits subzones. Within Twillingate
map-area the fault is marked only by minor, late brittle, deformation, and its position can be
fixed within 3 meters at Chanceport Harbour and Bridgeport Harbour.

Badger Belt

The Badger Belt, defined by Wiliams et al. (1993), forms a strip across southern New
World Island and adjacent islands characterised by the Summeriord, Badger and Goldson
Groups as well as Silurian melange. The Summerford Group (Horne, 1970), a heterogeneous
assemblage of Ordovician volcanic and sedimentary rocks, forms a narrow, fauit-dissected,
but essentially continuous strip extending from Cobbs Arm and offshore islands across the
map-area. The base of the group is unexposed, but the lower parts consist of basalt pillow lava
and volcanic breccia (O8v) with numerous intercalations of limestone. Tremadoc and Arenig
fossil ages have been reported south of the map area (Kay, 1967, Bergstrom et al., 1974), but
at Cobbs Arm fossil ages are Llanvirn-Liandeilo, implying an originally much thicker, possibly
composite, volcanic sequence than the few hundred meters preserved now. At Cobbs Arm the
lavas are overlain by discontinuous limestone, limy shale and limy tuff of the Cobbs Arm
Limestone (OSC), which is in turn overiain by Caradoc black graptolitic shale with numerous
chent lenses and layers (Dark Hole Formation, Horne, 1969; map unit OSD). The Cobbs Arm
Limestone and Dark Hole Formation occur 10 the southwest of Cobbs Arm as narrow
discontinuous lenses. Much of the Cobbs Arm Limestone now consists of deformed marble.

The Badger Group (Williams et al., 1993) comprises of thick marine turbiditic greywacke
(0SBg) and overlying polymict conglomerate (0S8¢), These rocks were formerly loosely
termed “Sansom greywacke™ and "Goidson conglomerate” respectively, but the usage of
these terms has become so vague and inconsistent that “Sansome” is here abandoned
entirely, and "Goldson” is reserved for the formally defined Goldson Group (Twenhofel and
Schrock, 1937). Thin to medium-bedded of the Badger Group locally contain
sitstone and conglomerate interbeds, and display sole marks convolute bedding and grading.
The conglomerates are thick- bedded with some beds exceeding a metre in thickness. Clasts
include chert, siltstone, mafic and siliceous volcanic rocks, quartz-feldspar porphyry, granite
and limestone. On eastern New World Island the Badger Group conformably overlies the Dark
Hole Formation, but west of Burnt Arm there is locally an erosional unconformity between
volcanic rocks of the Summerford Group and the Badger Group, suggesting rapid lateral
changes in stratigraphy, as noted by Horne (1970) and Amott (1983). Graptolites and shelly
faunas from the Badger Group suggest a range of ages from late Caradoc 1o early Liandovery.

Mélange (S8) with a disrupted, homogenized dark shale and siltstone matrix which
locally contains Llandovery fossils, and rafts of Summerford Group up to several tens of
metres across, can be traced as a discontinuous belt 30 km long and up 1o 300 m wide across
New World Island for 30 kilometres from Cobbs Arm 1o Virgin Arm. A similar, but much
narrower discontinuous, belt extends from Byme Cove to Pikes Arm. These mélange belts
mark complex thrust faults which imbricate the Badger Group (Lafrance and Wiliams, 1992),
and contain blocks from the (northern) hanging wall. The mélange is continuous with its foot
wall whose fossils indicate a Llandovery age of thrusting.

The Goldson Group (Twenhofel and Schrock, 1837; Arnott, 1983, map-unit SG) forms a
distinctive sequence of conglomerates occupying a syncline along Goshen Arm. The lower
unit (Green Cove Formation, SGG, Arnott, 1983) consists of a distinctive association of late
Liandovery fossiliferous shales, conglomerate with clasts up 1o a meter across of the
underlying Summerford Group, and beds and lenses of an unusual pebble conglomerate with
black cher clasts. The unit is mainly shaly where it overlies Badger Group, but conglomeratic
where it overlies the Summerford Group. The upper unit of the Goldson Group (SGe) consist
of coarse buff, brown or red conglomerate with sub-angular 10 well rounded pebbles, cobbles
and boulders ol sedimentary, volcanic and plutonic rocks. Polymict conglomerates
predominate, but red conglomerate at Pikes Arm contains mostly diorite boulders, while a
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1969). Angular shale clasts and large limestone boulders are locally prominent, and a
serpentinite clast occurs at Pikes Arm. The conglomerates are commonly graded, with
scouring and channelling at the base of some units. About 100 meters of red sandstone occurs
associated with conglomerate on Burnt Island, at or near the top of the group.

Bay of Exploits slice

On its southern side the Badger Belt lies against a distinct assemblage of older rocks
termed the Bay of Exploits slice (Currie, 1995) comprising the Dunnage Mélange (Hibbard and
Williams, 1979, map-unit Om), bedded greywacke and conglomerate (Omp), and the Coaker
Porphyry (OCP), intrusive into the mélange. The mélange consists of a matrix of black, grey,
green or locally red shale and pebbly shale mixed with disaggregated greywacke. Streaky
layers suggestive of former beds, and recumbent foiding of bedding and cleavage occur within
this homogenised matrix. The most obvious clasts are mafic voicanic rafts (Omv) up 1o
kilometer across. Quartz greywackes, commonly disaggregated. and locally exhibiting
spectacular herring- bone foiding, are the second most common lithology. Other important
components include silicic volcanic rocks, limestone, conglomerate, chert and psammitic
schists. A large number of more exotic fragments occur including fr. mafic volcanics
with cobbles and bouiders of gabbro, mixtite with sparse boulders of quartzite and limestone,
volcanics containing fossiliferous Middle Cambrian limestone (Kay and Eidridge, 1968) and
massive ferruginous manganiferous chert. Distinctly ophiolitic assemblages such as
serpentinite are absent. Many of the fragments can be matched from the Summerford Group
or the Exploits Group o the south, but many others cannot, and the proportions of lithologies
differ from those in surrounding rocks (Williams, 1994).

Along its northeastern margin near Cheneyville the Dark Hole Formation and Badger
Group dip southeast and face away from the Dunnage . At Cheneyville a celebrated
section of conglomerate and black shale resembles the base of the Dark Hole-Badger
sequence. However voicanic blocks in black shale occur north of Cheneyville, exposed at low
tide on the south side of the cove west of Cheneyville The Cheneyville section is therefore
within the mélange, forming part of a conformable northwest-lacing stratigraphic section
{Omp). or a structural repetition of such a section with cover rocks. This map therefore shows
this much disputed contact (Horne, 1969, 1970; Kay, 1976; Hibbard and Williams, 1979;
Lorenz, 1984; van der Pluijm, 1986; Elliot et al, 1991; Lafrance and Williams, 1992) as a
fault-modified stratigraphic contact similar 1o that observed by Williams (1994) on Farmers
Island to the southwest of the map area.

The Dunnage Mélange is cut by a myriad of quartz sills and plugs
(Coaker Porphyry, OCP) exhibiting billowy, fluted contacts with horntelsed mélange,
suggesting Intrusion into a soft host. Many or all of these bodies appear to represent apices of
an underlying pluton. Biotite is the predominant mafic mineral, but muscovite phenocrysts
occur locally. Rounded, serpentinised mafic to ultramafic nodules 1-30 cm in diameter, and
garnet xenocrysts rich in pyrope and grossular form a sparse but persistent component of the
porphyry. The Coaker Porphyry has been dated by U-Pb zircon as 46715 Ma (Eliiot et al.,
1991). Since it cuts the mélange, original mélange formation must be of Llanvim or older age,
although subsequent tectonic reworking is probable. Kay (1976) reporied clasts of Coaker
Porphyry in the conglomerate at Cheneyville, but re-examination of these clasts suggests that

most are of unknown provenance and none are indubitably from the Coaker Porphyry.

A smail part of the Botwood Belt (Williams et al., 1993), defined by presence of the
Silurian Botwood Group overlying the Badger Group, is exposed on Port Albert Peninsula. The
greywacke of the Badger Group is here near massive with rare pebbly beds, and substantial
amounts of homogeneous fine-grained green turbiditic siltstone and dark grey mudstone. The
m!umlﬁﬂbmmolm very well exposed at Port Albert and south
along the coast. Clasts are commonly moderately to well rounded and consist predominantly
of siltstone, granitoid plutonic rocks, some of them gneissic, subordinate epidotised mafic
voleanics, and small but highly visible components of red chert and fossiliferous (Caradoc 10
Llandovery) limestone. Greenish siltstone and dark-grey mudstone and shale beds up 10 a
metre thick occur within the conglomerate.

A contact between the Badger Group and overlying Botwood Group (S8) is exposed just
north of Port Albert. Although aftitudes above and below the contact are aimos! parallel, a
weak cleavage in the Badger Group may be truncated along the contact suggesting an
unconformity. The basal unit of the Botwood Group, the Lawrenceton Formation (SBL),
comprises subaerial basalt, commonly amygdaloidal and columnar, with distinCtive red or
green paichy colouration, and thin lenses of red, interflow siltstone. A 10 meter-thick ignimbrite
sheet overlies the basalt just east of Port Abert. The Lawrenceton Formation is overiain by
fine-grained greenish, micaceous sandstone with numerous tuff beds (Farewell sandstone,
$BF), but the contact with underlying rocks is nowhere exposed. A poorly exposed region in
central Port Albert Peninsula is rich in tuff, dykes and minor plutons, and has been assigned
1o the Brimstone Head formation (SBB), a unit consisting predominantly of tuff and ignimbrite
with subordinate tuffaceous sandstone. These rocks are well exposed in roadcuts on the way
to Farewell Harbour. The Farewell sandstone must be older than the 422+2 Ma age obtained
from a composite dyke cutting the unit on Dog Bay (Elliot et al., 1991), although this Ludiow
age may approximate the age of salic igneous rocks in the Brimstone Head Formation. Much
of the Botwood Group is of Liandovery-Wenlock age (Wilkams, 1972).

A thin screen of quartz-eye granodiorite (unit SDg) petrographically identical 10 the early
Devonian Loon Bay batholith (Currie, 1995) occurs east of Dunnage Island intruding the
Badger Group. Dykes of similar age (Elliot et al., 1991) intrude the Chanceport and Moretons
Harbour groups, and numerous feisitic dykes intruding all older units are assumed 1o be of
similar age.

Structure

The structure of Twillingate map area has been examined in detail (Karistrom et al.,
1982; Williams et al., 1988; B. Lafrance and P.F. Williams, 1992). Pre-Caradoc folding and
cleavage of the Dunnage Mélange can be demonstrated by ubiguitous truncation and
hornfelsing of cleavage and folds of cleavage by the Llanvirn (467 Ma) Coaker Porphyry.
Some of the truncated structures may be of olistostromal origin, but the pervasive cleavage
and folding of cleavage must represent pre-Caradoc hard-rock deformation. Mylonitic foliation
cut by 473 Ma mafic dykes in the Twillingate slice may be of similar age. The earliest
delormation observed throughout the map-area (D, of Lafrance and Williams, 1892)
comprises small scale thrusts ramps and flats. which are ubiquitous in the Badger Group,
together with larger thrusts and associated folds (Toogood, Cobbs Arm and Milliners Arm
nappes of Lafrance and Williams, 1992). Lafrance and Williams (1992) deduce the sense of
thrust motion associated with D, 10 be northwest-over-southeast. Some D, deformation is
demonstrably of Liandovery age on Cobbs Arm (Lafrance and Williams, 1992), but much of

the deformation could be of latest Ordovician age. since the Badger Group ranges in age from
Caradoc 10 Liandovery. D, is treated by Lafrance and Williams (1992) as a single progressive
event dominated by regional dextral ductile faulting, and including development of the regional
cleavage, formation of the large gently plunging folds which dominate the outcrop pattern,
small dextral folds, and abundant dextral movement indicators closely associated with faults.
Gently northeast-plunging, kilometre-scale folds, for example on the Port Albert Peninsula,
formed with the steep regional cleavage approximately axial planar to the folds. The regional
cleavage dips steeply east, and the foids are slightly overturned toward the west. Several
generations of small-scale steeply plunging dextral folds locally overprint the shallowly
plunging folds, for example on Coftle Island. Dextral ductile shear can be observed in the
Chanceport and Badger groups on opposite sides of Goshen Arm, suggesting dexiral motion
of D, age on the Red indian Line. D, structures affect the Liandovery-Wenlock Botwood and
Goldson groups, but are truncated by the latest Silurian Loon Bay batholith. Deformation is
therefore of mid- to late Silurian age. Youngest deformation in the map area comprises a set
of north-northeast trending sinistral brittie faults which post-date the late Silurian igneous
rocks. Offsets on the Virgin Arm and Burnt Arm faults are 1 to 2 kilometres. Lafrance and
Wiliams (1992) have shown that these faults curve info the Red Indian Line, and suggest
significant sinistral movement on this feature at this time. Lafrance and Williams (1992) have
suggested normal faults of Mesozoic age between North Samson Island
and New World Island, but no outcrop evidence of such faults has been found.

A speculative synthesis of the structure assumes an ophiolite and arc-volcanic suite
obducted southeast onto the margin of Gondwana in early Ordovician time (Colman-Sadd et
al., 1992), followed by formation of a back-arc basin formed by rifting of a post-obduction,
waes!- facing volcanic arc in late Arenig time, The Notre Dame Subzone comprises remnants
of the early Ordovician (pre-early Arenig) and older ocean floor. The Dunnage Mélange may
represent (a) a refict of a pre-Arenig accretionary wedge complex exposed in a window, or (b)
a relict of Arenig and later accretionary wedge complexes frapped by slab-roliback of old,
dense ocean floor which triggered arc-rifting. The Summerford Group. which contains fossils
ranging from Tremadoc 10 Lianvirn, should contain both post-obduction arc voicanics and
back-arc basin, non- arc voicanics. Only the latter have so far been documented (Jacobi and
Wasowski, 1985). The Dark Hole Formation indicates cessation of activity in the back-arc
basin while the Caradoc- Liandovery Badger Group resulted from rapid filling of the basin after
mumuumdmnnmwmmu\
post-Caradoc sinistral southeast thrusting (D, ). Subsequent shortening was accomodated by
early Silurian westward dextral subduction of the floor of the basin (Currie 1995), with the
Botwood Group accumulating on the western (active) margin of the closing basin. The
pervasive dextral transpressive regime (D, ) commenced following closure of the back-arc
basin in Wenlock or Ludlow time. Late sinistral transcurrent faulting (D;) could represent a
continuation of northwest-southeast compression into a brittle regime which post-dated some
Silurian to Devonian pluton emplacement.

Numerous occurrences of pyrite with associated chalcopyrite, massive, disseminated, or
associated with quartz veins have been reported from the Sleepy Cove Group (see Dean and
Strong, 1975 for compilation), most from mafic units in bimodal volcanics. The occurrence at
Mcw-mma“mhuunmmm-mmum
interest. A considerable number of occurrences of pyrite, chaicopyrite, arsenopyrite, stibnite
and goid have been reported from basaltic pillow breccia agglomerate and tuff of the Moretons
Harbowr Group as stringers, disseminations, or associated with quartz veins and felsite dykes.
A small production was reported from the east side of Moretons Harbour (Stewart Mine) early
in the century. At Cobbs Arm, lime was produced from several quarries in a marble unit 30 to
40 metres thick. Pyrite occurs in layers up 10 3 metres thick in voicanics of the Summertord
Group in the same region. A few flecks of molybdenite occur along the Badger-Botwood
contact north of Port Albert.

Acknowledgments
During compilation we have made use of an unpublished geological map of Twillingate
map-area compiled by P.F. Williams from the work of himself and his students.

REFERENCES

Amott, RJ.

1983: Sedimentology of Upper Ordovician-Silurian sequences on New World Island,
Newfoundland: separate fault-controlled basins?. Canadian Journal of Earth
Sciences 20, p.345-354

Coiman-Sadd, S.R., Dunning, G.R. and Dec, T.

1992: Dunnage-Gander reftionships and Ordovician orogeny in central Newfoundland: a
ugwmwmmm.MMdmm
31

Currie, K.L.

1995: Geology of the Comlort Cove-Newport area, Newfoundland (NTS 2E/7).
Geological Survey of Canada Preliminary Map

Dean, P.L. and Strong, D.F.

1975: Twillingate, Newfoundiand. Newioundland Department of Mines and Energy,
Mineral Development Division 1:50,000 map and marginal notes

Dec, T. and Swinden, H.S.

1994: Lithostratigraphic model geochemistry and sedimentology of the Cottrells Cove

Group. Buchans-Roberts Arm voicanic beit, Notre Dame Subzone. Newfoundiand

Gm&lmmﬂwt% p.77-100

Eliot, C.G., Bames, C.R. and Wiliams, P.F.

1989: Southwest New World Island stratigraphy: new fossil data, new implications for the
history of the Central Moble Belt, Newfoundiand. Canadian Journal of Earth
Sciences 26, 2062-2074

Elliot, C.G., Dunning, G.R. and Williams, P.F.,

1891: New U/Pb zircon age constraints on the timing of deformation in north-central
Newfoundland and implications for early Paleozoic Appalachian orogenesis.
Geological Society ol America Bulletin 103, 125-135

Helwig, J.A. and Sarpi, E.

1969: Plutonic-pebble conglomerate, New World Island, Newfoundiand and the history
of eugeosynclines. American Association of Petroleum Geologists Memoir 12,
p425-432

Hibbard, J. and Wiliams, H.

1979: Regional setting of the Dunnage Mélange in the Newfoundland Appalachians.

American Journal of Science 279, 993-1021
Horne, G.S.

1969: Early Ordovician chaotic deposits in the Central Voicanic Belt of northeast

Newfoundland. Geological Society of America Bulletin B0, p.2451-2464
Horne, G.S.

1970: Complex volcanic-sedimentary patterns in the Magog Belt of northeastern

Newloundland. Geological Society of America Bulletin 81, p.1767-1788
Jacobi, R.D. and Wasowski, J.J.

1985: Geochemistry and plate-tectonic significance of the volcanic rocks of the

Summeriord Group, north- central Newfoundland. Geology 13, 126-130
Karistrom, K.E., van der Pluijm, B.A. and Williams, P.F.

1982: Structural interpretation of the eastern Notre Dame Bay area. Newloundland:
regional post-Middle Silurian thrusting and asymmetrical folding. Canadian
Journal of Earth Sciences 19, 2325-2341

Kay, M.

1976: Dunnage Mélange and subduction of the Protacadic Ocean, northeast

Newfoundland. Geological Society of America Special Paper 175, 49 p.
Kay, M. and Eldredge, N.

1968: Cambrian trilobites in central Newfoundland volcanic belt. Geological Magazine
105 (4)

Lafrance, B., and Williams, P.F.

1992: Silurian deformation in eastern Notre Dame Bay, Newloundland. Canadian
Journal of Earth Sciences 29, 1899-1914

Lorenz, B.E.
1984: A study of the igneous intrusive rocks of the Dunnage Mélange, Newfoundiand.
unpublished Ph.D. thesis, Memorial University of Newfoundiand, 220 p.
McKerrow, W.S. and Cocks, LRM.
1978: A lower Paleozoic trench-fill sequence, New World Island, Newfoundiand.
Geological Society of America Bulletin 83, 1121-1132
Strong, D.F. and Payne, J.G.
1973: Early Paleozoic volcanism and in the Moretons Harbour-Twillingate
area, Newfoundland. Canadian Journal of Earth Sciences 10, p.1363-1379

Twenhofel, W.H. and Schrock, R.R.

1937:  Silurian strata of Notre Dame Bay and Exploits Valley, Newloundland. Geological
Society of America Bulletin 48, p.1743-1772
van der Pluijm, B.A., Johnson, R.J.E. and van der Voo, R.
1993: Paleogeography, accretionary history and tectonic scenario: a working hypothesis
for the Ordovician and Silurian evolution of the northemn Appalachians. Geological
Society of America Special Paper 275, p.27-40
van der Pluijm, B.A. 1986. Geology of eastern New World Island, Newfoundland: an

1964: Botwood, Newfoundland. Geological Survey of Canada Map 60-1963
Williams, H.
1972:  Stratigraphy of Botwood map-area, northeastern Newfoundland. Geological
Survey of Canada Open File 113
Williams, H.
1984: The Dunnage Mélange, Newfoundland, revisited. Geological Survey of Canada
Current Research 1994-1D, 25-31
Williams, H., Coiman-Sadd, S.P. and Swinden, H.S.
1988: Tectonic-stratigraphic subdivisions of central Newfoundland. Geological Survey of
Canada Paper 86-1B, p.91-98
Williams, H, Currie, K.L. and Piasecki, M.A.J.

1993: The Dog Bay Line: a major Silurian tectonic boundary in northeast Newfoundland.
Canadaina Journal of Earth Sciences 30, 2481-2494

Williams, H., Dalimeyer, R.D. and Wanless, R.K.

1976: Geochronology of the Twillingate Granite and Herring Neck Group, Notre Dame
Bay, Newfoundland. Canadian Journal of Earth Sciences 13, p.15681-1601

Williams, H. and Payne, J.G.

1975: The Twillingate Granite and nearby volcanic groups: an island-arc complex in
Northeastern Newfoundland. Canadian Journal of Earth Sciences 12, p.982-995

Williams, P.F., Elliot, C.G. and Lafrance, B.

1988: Structural geology and mélanges of eastern Notre Dame Bay, Newfoundland.
Geological Association of Canada Field Trip Guidebook Trip B2, 59 p.

Copies of this map may be oblained
from the Geologcal Survey of Canads
€01 Booth Swest, Oftawa. Ortwio K1A OER

OPEN FILE 3151
GEOLOGY s e
Geology by H. Wiliams, 1992, 1993, and K.L Currie, 1993, TWILLlNGATE
Geological Survey of Canada
NEWFOUNDLAND Base map compiled digitally by the Geological Survey of Canada from map 2 E/10 2 em ™ ™
i " 004 mummqgamwwwmnmr
L 1 Canada
Geological compilation interpretation by H. Williams, 1:50 000 - E 1/50 000 Madifications Geological Survey OF 3161
nal notes K.L. Currle, 1995 Kilometres 1 B n s e S e 3 4 Kiométres C of the ical edition of this map may be obtained from the Canada
— o o o s s momo&wmunmnmmmy Ottawa, Ontario, K1A 0E9 " Loy i
Transverse Mercator Projection Projection transverse de Mercator
MWWP.WWMG‘W CM 54°45", Scale Factor 1 MC 64°48", tacteur d'échelle 1 OF 3181 OF 3147
© Crown copyrights reserved © Drolte de la Couonne réservés Geographical names subject to revision

Electrostatic piot produced by the Geological Survey of Canada
Mean magnetic declination 1995, 24°07" W, decreasing 8.0° annually.
o E s o = mwymmwnusemnmrwnnmvmdum
revisions or additional geological information known would
welcomed by the Geological Survey of Canada

SILURO- -rmmwﬂayw
DEVONIAN salio
. 2 EV e T Lo g > = ===——"NOTRE DAME SUBZONE — — ——— [ 2 DRI E T T T Y T e e e LA - U, s e T e R AT P r e e
SILURIAN MORETONS HARBOUR SLICE TWILLINGATE SLICE CHANCEPORT SLICE BADGER BELT DUNNAGE SLICE BOTWOOD BELT
Wenlock- GOLDSON GROUP ( SGG-SGC ) BOTWOOD GROUP ( SBL-S88)
Polymict with mlbﬂ!ﬂwm
GREEN COVE FORMATION; polymict FAREWELL FORMATION; green mica
868 | Conglomerate, argilite pebbles -mm
““““ unconformity - — = = — = == NCET RMATION;
SsL | LAWRENGETON FO basat,
Bk A T ke
SILURIAN- Q - —————— tectonic contact - — — — — — — =
ORDOVICIAN £ 3 8 BADGER GROUP (OS85-0S6¢) o s PRIRENIY. | e e
Ashgil- s o -“ P g s O BADGER GROUP (OSBg-OSBC)
E !c': g E—— -”Wm‘} chert clasts
@ b1 (S
q
n turbidites
b 3 ] 0Seg
type turbicites
: ; I s
ORDOVICIAN Rt T i = 1) S PR g "= TS L conformable contact - — — — — — ol
Caradoc SUMMERFORD GROUP (O8v-0SD)
-wxmromrmmm -wxmmmmm
COBBS ARM LIMESTONE: marble, sity quartz-
Ulandvim- OSC | fimestone, fimy tff and shaie -hﬂwmm
Llandeil Remy nodules, garnet xenocrysts
o] oo s pgemeopcmnee,, | [ Sl sz +oeere
P SHFRISPEIN ' DUOUS) Om | DUNNAGE MELANGE; olstostromes,
oce M"m’ PRE S e A and siltstone, mudstone
Bk -whmmm
MORETONS HARBOUR GP. (€OMB-COMd ) TWILLINGATE PLUTON (€t ) - mm r—
Tremadoc COmd Sheeted mafic dykes; minor Foliated to mylonitic tonalite,
voloanls soreens - OCv | Pillow lava with inter-pillow chert
-mm"s.om“m o o e s intrusive comtact -————— -
lava, salic tuff, chert : SLEEPY COVE GROUP (€Sm-CSv)
-u-amb-n.
cow. | LITTLE HARBOUR FORMATION, rhyolte
cem | Deformed pilow lava,
tuff; greensohist
WEBBER BIGHT FORMATION; pilows,
TABLE OF FORMATIONS
Geological boundary (@PPrOXIMEIe) . . . . . . . . . a i ’. , Strike and dip of shear or mylonite zone; “p uy uy MINERALS
Bedding, top known (inclined, overturned) . . . . . . . . . ... .. e a e /u/ ................................ ‘ / m.......o:
D/’/ Sobheof e fp lnowm, RO . . . . . .4 it s st s et ™ Gold Au
S R UL VR T G T e I TR GRS, FEeo AR - » Limestone s
':r’ A B I I G L i e T R e R R s v o8 - il Ibbhals — me OPEN FLE
A AR R S e S R A P A e S e SR Ay i Pyrite Py DOSSIER PUBLIC
-/ Trace of axis of major anticline; synaline . . . . . ...........ccuuuuu. ’ 1 Stibnite ................. 8B 3151
e e gy O . A e U AT = Al s i ' /-z’/,-
n
Glaclal strine (direction of ice movement R S g P N R GEOLOGICAL SURVEY OF CAMADA
Azimuth and plunge of siretohing Neation . . . . . . . . ... ...t e f — y ® COMMISSION GEOLOGIGUE DU GANADA
SoeL Pty {‘,.‘f..‘z. B I s L e e s R e AR R e e ey ek e £ AN S OTTAWA
(vergence; sinistral, clextral, UNKNOWR) . . . . . . . . .\ .ttt e lh e e N L o e S R R T Auge 11/1995

Williams, H., Cmb. K.L
1995: Goology Twllingau
Geological Survey of

ewfoundland,
Canada Open File 3151, scale 1:50 000



