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ABSTRACT

The Ming’s Bight Group (MBG) comprises a sequence of Late Proterozoic to
Early Ordovician continental margin siliciclastic rocks of Humber Zone
tectonostratigraphic affinity which is surrounded by Early Ordovician volcanic arc and
ophiolitic rocks of Dunnage Zone affinity on the eastern side of a major terrane boundary
(the Baie Verte-Brompton Line; BVL) on the Baie Verte Peninsula (BVP) in northwest
Newfoundland. The apparently anomalous tectonostratigraphic setting of the MBG
reflects the protracted Ordovician to Carboniferous tectonic history of the BVP, and the
tectonic evolution of the Newfoundland Appalachians. The -‘eformation history of the
MBG, as constrained by overprinting relationships and geochronologic data, indicates a
progressive transition from sinistral transpressional deformation, to dextral transpression,
to dextral transtension from Late Silurian to Carboniferous time. Sinistral transpressional
structures comprise a thick. south-verging zone of sinistral-reverse, oblique-slip shear that
is bounded to the east by a wide zone of contemporaneous sinistral wrench shear that dips
steeply east and west. These structures are constrained to late-Early Silurian to early-Early
Devonian time by a previously published U-Pb date of 426 + 5 Ma from hydrothermal
zircon in syntectonic quartz veins and a *°Ar/*’ Ar date of 405 + 4 Ma from hornblende
porphyroblasts that post-date the earliest extensional structures in the MBG., respectively.
“Ar/*® Ar ages of 386 and 388 + 2 Ma from syntectonic hornblende in the zone of sinistral
wrench shear are interpreted to record cooling subsequent to an amphibolite facies
metamorphic peak, and provide a younger age limit for maximum subsidence during
sinistral transpression along the BVL. These relationships indicate that. in contrast to the
correlative Fleur de Lys Supergroup (FdLS). the MBG occupied a relatively high
structural level of the Taconian (Early Ordovician) thrust stack. and remained at this level
until it was overthrust by high grade metamorphic rocks of the FALS that were rapidly
exhumed in the hangingwall of the BVL through Early Silurian time. Dextral
transpressional structures were observed in a single shear zone in the thesis area, and are
overgrown by titanite porphyroblasts with a U-Pb age of 388 + 4 Ma. This shearing is
tentatively correlated with a dextral transpressional shear zone exposed further west along
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the main trace of the BVL. Dextral transtensional structures are symmetrically developed
about the MBG. To the southeast, the MBG is bounded by a thick zone of penetrative,
southeast-directed, normal-sense, non-coaxial shear which initiated during peak
amphibolite facies metamorphism (T2>600°C; P>6 kbar), and continued to greenschist
facies conditions. ‘®Ar/*’ Ar cooling ages of 377-382 + 3 Ma from syntectonic hornblende
in the footwall of this zone indicate extensional shearing through Middle to Late Devonian
time. To the northwest. a series of narrow, high-angle, brittle-ductile, greenschist facies,
dextral-normal, oblique-slip shear zones bound the MBG. *0Ar/® Ar muscovite cooling
ages throughout the MBG cluster between 360 + 3 and 368 + 4 Ma, indicating that this
deformation. and coeval rapid post-metamorphic cooling through the muscovite closure
temperature, continued through to Early Carboniferous time. Based on the geometry of
these extensional structures and the spatial patterns ot cooling ages and cooling rates, the
MBG is interpreted to be a symmetrical metamorphic core complex. These relationships
indicate that the recently proposed models for Silurian extensibnal collapse of the
Newfoundland Appalachians cannot account for rapid post-metamorphic cooling in either
the MBG or FALS. The regional transition from a deformation regime of sinistral
transpression to a regime of dextral transtension is interpreted to result from a regional-
scale counterclockwise rotation of the kinematic axes from northwest-southeast in the
late-Early to Late Silurian, to east-west in the Late Silurian to late-Earty Devonian, to
southwest-northeast in the late-Early to Late Devonian, similar to that documented in
other portions of the northern Appalachians. This study indicates that transpressional shear
zones controlling gold mineralization on the BVP are far more widespread than previously

recognized, and provides a new model which may assist future volcanogenic massive

sulphide (VMS) exploration in the vicinity of the Rambler VMS deposits.
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Chapter 1 Introduction
1.1 BACKGROUND

The Paleozoic Appalachian orogen is one of the best exposed and most thoroughly
studied orogenic belts in the world. Along the eastern seaboard of North America, the
Appalachian orogen is nearly continuously exposed from the southeastern United States to
the northern shores of Newfoundland. and can be traced through the British Isles, eastern
Greenland, and northern Norway as the Caledonide orogen (e.g., Dewey 1969). The
present study however, refers mainly to the Newfoundland Appalachians.

With the advent of plate tectonic theory, much early progress was made in
understanding the nature and evolution of the Newfoundland Appalachians (e.g., Wilson
1966; Church 1969; Dewey 1969: Bird and Dewey 1970; Stevens 1970; Church and
Stevens 1971; Dewey and Bird 1971: Kennedy 1975: Dewey et al. 1983). A contribution
of particular significance was made by Williams (1979) who, based on the distribution of
pre-Late Ordovician lithologies in northern Newfoundland, proposed a tectono-
stratigraphic framework that, from west to east, comprises the Humber. Dunnage, Gander,
and Avalon Zones. Within this *first order’ framework (Fig. 1.1), the Newfoundland
Appalachians are now widely regarded as a broadly symmetrical orogen formed through
collisional interaction of the Laurentian margin (Humber Zone), oceanic terranes of the
Tapetus ocean (Dunnage Zone), and elements of the Gondwanan margin (Gander and

1



Figure 1.1 Simplified map illustrating the principal tectonostratigraphic divisions and

1854

major tectonic boundaries of the Newfoundland Appalachians (Colman-Sadd et al. 1990).

Segments of the Humber-Dunnage boundary zone which have been the focus of recent
detailed structural and geochronologic studies are outlined. The inset map illustrates the
principal tectonostratigraphic zones of the northern Appalachians (Williams et al. 1988;
van Staal and de Roo 1995).
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4
Avalon Zones: e.g., Williams 1964, 1979; Williams and Hatcher 1982; Dewey et al. 1983;

Dewey and Shackleton 1984; Keen et al. 1986; Stockmal et al. 1987, 1990; van der Pluijm
1987, van der Pluijm and van Staal 1988).

The ‘second order’ framework. or tectonic evolution, of the Newfoundland
Appalachians is the focus of continuing research. In the past, conceptual models focused
primarily on arc-continent collision and west-directed ophiolite obduction during the
Middle Ordovician Taconian orogeny, and post-Taconian tectonism was typically
attributed to a poorly constrained and defined middle Paleozoic "Acadian’ orogeny (e.g.,
Kennedy 1975; Bursnalil and de Wit 1975; Williams 1979: Dewey et al. 1983; Stockmal et
al. 1987; Cawood and Williams 1988; Stockmal and Waldron 1990). However. recent
regional mapping and detailed structural and metamorphic studies, coupled with modern
U-Pb and *°Ar/*® Ar geochronology techniques, have resulted in considerable progress
towards refining second-order tectonic models and. in particular, the post-Ordovician
tectonic evolution of Newfoundland (e.g., Dunning et al. 1990; Elliott et al. 1991; O’Brien
etal. 1991, 1993:; Colman-Sadd et al. 1992: Cawood 1992: Cawood et al. 1994. 1995: Lin
et al. 1994; Burgess et al. 1995: Dubé and Lauziére 1996: Dubé et al. 1996). For example,
the peak of orogenic activity in western Newfoundland. traditionally ascribed to the
Taconian orogeny. is now widely interpreted in terms ot a climactic Silurian (i.e., Salinian:
Dunning et al. 1990) orogenic event associated with oblique convergence of the
Laurentian and Gondwanan margins, high-grade metamorphism, and ductile deformation
in a regime of bulk sinistral transpression (e.g., Currie and Piasecki 1989; Dunning et al.

1990; Soper et al. 1990; Cawood et al. 1994; Holdsworth 1994: Lin et al. 1994; Burgess




et al. 1995; Dubé et al. 1996). In addition, several authors have noted that the Early
Silurian metamorphic peak was generally followed by rapid regional cooling through the
muscovite *°Ar/*° Ar closure temperature, leading Cawood et ai. (1994, 1995) to propose
that the orogen underwent extensional collapse subsequent to Silurian orogenesis.

The Baie Verte Peninsula (BVP) in northwestern Newfound!land (Fig. 1.2) figured
prominently in early models for the tectonic evolution of Newfoundland and the
Appalachian orogen (e.g., Dewey 1969; Bird and Dewey 1970; Church and Stevens 1971;
Kennedy 1975; Williams 1979: Dewey et al. 1983), due to its key exposures of the
Humber-Dunnage boundary (i.e., the Baie Verte Line; Williams and St. Julien 1982).
Accordingly, the tectonic evolution of the BVP was thought to reflect Taconian westward
transport of Dunnage Zone ophiolites over the Humber Zone, and local *Acadian’
modification of the resultant zone boundary (e.g.. Bursnall and de Wit 1975; Kennedy
1975: Williams 1977, 1979: Kidd et al. 1978; Hibbard 1983 Dallmeyer and Hibbard
1984). However, several aspects of BVP geology point toward a significantly more
complex tectonic evolution. In particular, the Ming’s Bight Group (MBG) is correlative
with Humber Zone successions (Hibbard 1983: Fryer et al. 1992) but it outcrops amid
Dunnage Zone sequences on the eastern side of the Baie Verte Line (BVL), and thus
apparently represents a significant anomaly in the tectonostratigraphic framework of
western Newfoundland (Hibbard 1982, 1983: Fig. 1.2). In addition. it has recently been
proposed that correlative Humber Zone rocks on the western side of the BVL record
intense ductile deformation coeval with an Early Silurian amphibolite-facies metamorphic

peak, similar to areas affected by the climactic Silurian orogenic event elsewhere in



Figure 1.2 Simplified geological map of the Baie Verte Peninsula (modified after Hibbard
1983). The generalized trace of the Baie Verte Line, as proposed in the present study, is
indicated by the thick long-dashed line. The trace of the Baie Verte Line around the Baie
Verte Flexure, as proposed by Hibbard (1982, 1983), is indicated by the thin short-dashed
line (see Chapter 2). The white triangles mark the locations of the significant structurally-
controlled mesothermal gold deposits and showings situated along the proposed trace of
the Baie Verte Line. |, East Pond Metamorphic Suite; 2, Fleur de Lys Supergroup: 3,
Ming’s Bight Group; 4. Betts Cove ophiolite complex and Snooks Arm Group; 5, Pacquet
Harbour Group; 6, Point Rousse ophiolite complex; 7, Advocate ophiolite complex; 8.
Flat Water Pond Group; 9, Burlington Granodiorite; 10, Cape Brule Porphyry; 11, King’s
Point complex; 12, Dunamagon Granite; 13. Wild Cove Pond igneous suite; 14, La Scie
intrusive complex; 15, Cape St. John Group; 16, MicMac Lake Group; VMS,
volcanogenic massive sulphide deposits of the Rambler camp.
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8
Newfoundland (Cawood and Dunning 1993; Cawood et al. 1994). Moreover, **Ar/*Ar

cooling ages (Dallmeyer 1977; Dallmeyer and Hibbard 1984) indicate that an Early
Silurian metamorphic peak in the Humber Zone rocks was followed by rapid cooling (e.g.,
Cawood et al. 1995).

These observations raise important questions regarding the previously proposed
models for the tectonic evolution of the BVP, and serve to highlight some of the current
outstanding problems in Newfoundland geology. How widespread were the effects of the
recently defined Early Silurian orogenic event? What are the nature, timing and
significance of Silurian deformation structures, and how do they relate to the distribution
of litho-tectonic units (e.g.. the MBG) and timing of metamorphism? What process(es)
could account for the rapid post-metamorphic cooling paths recorded in Humber Zone
rocks on the BVP. and is there any structural evidence tor extensional collapse? Does the
post-Taconian tectonism reflect one progressive orogenic phase, or can it be subdivided
into a coherent series of distinct orogenic events (i.e., Salinian, Acadian, and/or
Alleghanian)?

1.2 PURPOSE AND SIGNIFICANCE

[n the present study. the lithological, geochemical, structural, metamorphic, and
geochronologic aspects of the MBG and environs (i.e.. essentially the Ming’s Bight and
Pacquet Harbour areas; Fig. 1.2) were examined in detail. The specific goals of this thesis
are as follows:

(1) to map and sample the MBG and adjacent units [Pacquet Harbour Group

(PHG), Dunamagon Granite, and eastern part of the Point Rousse ophiolite complex




(PROC)] in order to constrain the lithological and geochemical characteristics, contact
relationships, and regional correlations.

(2) to examine the deformation structures in these units, and establish detailed
deformation histories for each unit through the use of well constrained overprinting
relations and U-Pb and *° Ar/*’ Ar geochronology.

(3) to examine the metamorphic assemblages and textures, and determine P-T
conditions for each unit.

(4) to collect well constrained samples ot hornblende and muscovite for “Ar°Ar
thermochronology and, where possible, define P-T-t histories for the units.

(5) to incorporate the structural. metamorphic. and thermochronologic data into a
tectonic history of the MBG, and to compare this "istory to that of the correlative Fleur de
Lys Supergroup on the western side of the BVL.

(6) to incorporate the results of this comparison into a comprehensive model for
the tectonic evolution of the BVP, and compare this model to previous models from the
BVP and western Newfoundland.

(7) to evaluate potential mechanisms for rapid post-metamorphic cooling on the

BVP, and the hypotheses for extension of the Newfoundland Appalachians.

The present study was undertaken primarily in order to address the problem of the
anomalous tectonostratigraphic location of the MBG: however, the conclusions reached
have important implications for the broader understan:ding of the tectonic evolution of the

western Newfoundland Appalachians. In particular, the thesis provides a basis for future
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comparisons of the tectonic evolution of the Humber - Dunnage boundary-zone on the

BVP, to that of the Corner Brook (e.g., Bosworth 1985; Waldron and Milne 1991;
Waldron and Stockmal 1994; Cawood et al. 1994. 1995, 1996) and Port aux Basques
areas (e.g., O'Brien et al. 1991; Lin et al. 1994; Burgess et al. 1995; Dubé and Lauziére
1996; Dubé et al. 1996:; Fig. 1.1), and may also assist in the interpretation of seismic
reflectors imaged in Lithoprobe East Line 13, which transects the BVP from west to east
(Quinlan et al. 1992; Fig. 1.2).

This study also documents the structural evolution of one of the most significant
and prospective gold-bearing deformation zones and volcanogenic massive sulphide
districts in the Canadian Appalachians (e.g.. Tuach and Kennedy 1978: Hibbard 1983;
Tuach et al. 1988; Dubé et al. 1992; Ritcey and Ramezani 1993; Fig. 1.2), and thus the
structural data presented in this thesis may significantly assist in future gold and

volcanogenic massive sulphide exploration on the BVP.



Chapter 2 Regional Setting and General Geology
2.1 INTRODUCTION

Complex orogenic systems typically comprise several distinct tectonostratigraphic
terranes that often contain diverse assemblages of lithological units. Reconstructing the
tectonic evolution of an orogenic belt requires a detailed analysis of the lithological
character, geochemistry, contact relationships, depositional setting, paleotectonic
significance, and age of individual lithological units, and correlation of these units into
tectonically significant terranes.

In the Newfoundland Appalachians, much research effort has focused on
establishing a coherent stratigraphic and tectonostratigraphic framework in which to
address the tectonic evolution of the orogen (e.g., Williams 1964, 1979: Williams and
Hatcher 1982; Williams et al. 1988). The purpose of the present chapter is twofold: 1) to
summarize current theories regarding the geology. tectonostratigraphic framework and
tectonic evolution of the Newfoundland Appalachians and the BVP: and 2) to provide a
detailed description of the geology of the Ming’s Bight - Pacquet Harbour area on the
BVP. In the present study, the time scale of Tucker and McKerrow (1995) is employed
for Cambrian through Early Devonian time, whereas the time scale of Harland et al.

(1989) is employed for post-Early Devonian time.

11
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2.2 REGIONAL SETTING AND PREVIOUS WORK

2.2.1 Newfoundland Appalachians

The Newfoundland Appalachians are subdivided, from west to east, into four
tectonostratigraphic zones: the Humber, Dunnage, Gander, and Avalon (Williams 1979;
Williams and Hatcher 1982; Figs. 1.1 and 2.1).

The Humber Zone comprises three essential tectonic elements: 1) pre-Late
Proterozoic gneissic basement complexes of the rifted Laurentian margin (e.g., Owen and
Erdmer 1989); 2) an unconformably overlying wedge of Late Proterozoic to Middle
Ordovician rift-facies, passive-margin, and foreland basin carbonate and siliciclastic rocks
(e.g., Stevens 1970); and 3) a structurally overlying allochthonous succession of passive
margin sedimentary rocks and Early Ordovician ophiolites (e.g.. Church and Stevens
1971; Dewey and Bird 1971 Dunning and Krogh 1985). These elements collectively
record Late Proterozoic rifting of Laurentia to form the lapetus ocean (e.g., Stukas and
Reynolds 1974; Kamo et al. 1989), development of a passive continental margin, and
destruction of the passive margin through arc-continent collision and westward
emplacement of ophiolites during the Middle Ordovician Taconian orogeny (e.g.. Stevens
1970; Bird and Dewey 1970: Church and Stevens 1971; Dewey and Bird 1971; Williams
1979: Stockmal et al. 1987, van der Pluijm 1987; Cawood and Williams 1988; Suhr and
Cawood 1993). The Humber Zone is tectonically separated from the Dunnage Zone to the
east by a major ductile deformation zone termed the BVL (Williams and St. Julien 1982).
In general, the metamorphic grade and intensity of deformation in the Humber Zone

increase from west to east toward the BVL (e.g., Cawood et al. 1995).




Figure 2.1 Simplified geological map of the island of Newfoundland, illustrating the main
tectonostratigraphic units and terrane boundaries (Colman-Sadd et al. 1990). The
Hermitage Flexure is the proposed site of the promontory-promontory collision between
the Laurentian and Gondwanan continental margins in Early Silurian time (e.g., Lin et al.
1994; Dubé et al. 1996).
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The Dunnage Zone comprises Cambrian to Middle Ordovician island-arc and

back-arc basin successions that conformably overlie oceanic crust and consist of mafic to
felsic volcanic and marine siliciclastic rocks that collectively represent the vestiges of the
Early Paleozoic Iapetus ocean basin (e.g., Williams 1979; Arnott et al. 1985; Dunning and
Krogh 1985; Dunning et al. 1987; Williams et al. 1988; Swinden et al. 1990; Fyffe and
Swinden 1991; Dec et al. 1997; O’Brien et al. 1997). The Dunnage Zone is subdivided on
the basis of stratigraphy, paleomagnetic signatures and biogeographic affinities into the
Notre Dame and Exploits Subzones to the west and east, respectively, of the Red Indian
Line (Williams et al. 1988; Fig. 2.1). Notre Dame Subzone rocks apparently formed in an
island-arc setting above a subduction zone proximal to the Laurentian margin (van der
Pluijm et al. 1993; Dec et al. 1997), and contain faunas of Laurentian affinity (e.g.,
Williams et al. 1992). These rocks were accreted to Laurentia in the Middle Ordovician
Taconian orogeny (e.g., Williams 1979; van der Pluijm 1987; Johnson et al. 1991; van der
Pluijm et al. 1993). In contrast, the Exploits Subzone rocks probably evolved in a peri-
Gondwanan setting, as indicated by faunas of Gondwanan (Celtic) affinity (e.g., Williams
et al. 1992; O’Brien et al. 1997). and were, at least in part, accreted to the Gander Zone in
the Middle Ordovician Penobscotian orogeny (Colman-Sadd et al. 1992). The ocean basin
that separated the Notre Dame and Exploits Subzones probably clesed in the Early
Silurian, as indicated by overlap successions of the same age on either side of the Red
Indian Line (Williams et al. 1988; van der Pluijm et al. 1993).

The Gander Zone comprises thick successions of continentally-derived siliciclastic

rocks which are separated on the basis of geographic location into the Meelpaeg, Mount
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Cormack, and Gander Lake Subzones (Williams et al. 1988; Fig. 1.1). The Gander Zone

rocks were probably deposited near the eastern margin of Iapetus adjacent to the
Gondwanan margin sometime prior to the Middle Ordovician Penobscotian orogeny
(Colman-Sadd et al. 1992), though the nature of the Gander Zone basement remains
uncertain (Williams et al. 1988). The suhzones are everywhere in tectonic contact with the
adjacent Dunnage Zone rocks along major northeast-trending ductile deformation zones
such as the Gander River Ultrabasic Belt and Noel Paul’s Line (Fig. 1.1). The Mount
Cormack Subzone may represent a structural window through the overlying Exploits
Subzone (e.g., Colman-Sadd and Swinden 1984; Williams et al. 1988: Colman-Sadd et al.
1992). To the east. the Gander Zone is separated from the Avalon Zone by the Hermitage
Bay and Dover Faults which record complex Siluro-Devonian movement (e.g., Hanmer
1981; Holdsworth 1994; Fig. 1.1).

The Avalon Zone lies outboard of the Gander Zone, and comprises a thick
succession of Late Proterozoic to Early Ordovician marine to terrestrial clastic and
bimodal volcanic rocks which have a Gondwanan biogeographic affinity (e.g., Williams
1979; O’Brien et al. 1983; Williams et al. 1992). The Avalon Zone is thus interpreted as a
continental terrane of Gondwanan affinity which was accreted to the Gander Zone along
the [Hermitage Bay and Dover Faults sometimc prior to the Late Devonian (e.g., Williams
1979: Williams and Hatcher 1982; O’Brien et al. 1983). The Avalon Zone is relatively
undeformed and unmetamorphosed compared to the adjacent Gander Zone, indicating that

it was not strongly affected by the Paleozoic orogenic activity (Williams and Hatcher
1982).
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The tectonic evolution of the Newfoundland Appalachians invoived a protracted

series of Paleozoic orogenic events. The Taconian and Penobscotian orogenies involved
Middle Ordovician subduction and ophiolite obduction along the western and eastern
margins, respectively, of the lapetus ocean basin (e.g., Williams 1979; Colman-Sadd et al.
1992). These orogenic events resulted in burial of the [apetus passive margins to >20km
depth, as recorded by pre-Late Silurian eclogite to amphibolite facies metamorphism in
Humber Zone rocks (e.g., Jamieson 1990: Williams 1993: Cawood et al. 1994, 1995), and
by late-Middle Ordovician migmatites in the Mount Cormack Subzone (Colman-Sadd et
al. 1992). In the Early Silurian, the lapetus ocean basin between the Notre Dame and
Exploits Subzones apparently closed, owing to continued subduction, orogen-scale
sinistral oblique convergence of the Laurentian and Gondwanan continental margins (e.g.,
Doig et al. 1990; Soper et al. 1992), and promontory-promontory collision within the
Hermitage Flexure (Lin et al. 1994: Fig. 2.1). This collisional event resulted in penetrative
ductile deformation and high-grade metamorphism along the Gander-Dunnage and
Humber-Dunnage zone boundaries (e.g., Hanmer 1981; Currie and Piasecki 1989:
Dunning et al. 1990; O’Brien et al. 1991: Cawood and Dunning 1993; Williams 1993;
Cawood et al. 1994, 1995, 1996; Holdsworth 1994; Lin et al. 1994; Burgess et al. 1995;
Dubé et al. 1556), and widespread, less intense ductile deformation and low-grade
metamorphism in north-central Newfoundland (e.g., Karistrom et al. 1982; Kusky et al.
1987; LaFrance 1989; Elliot et al. 1991; LaFrance and Williams 1992; Williams 1993).
This orogenic activity also coincided with a general emergence of the orogen, as indicated

by the transition from marine to non-marine and subaerial sedimentation between the Late
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Ordovician and Early Silurian (e.g., Williams 1979; Arnott et al. 1985; Williams 1993). In

addition, the Early Silurian was marked by widespread felsic plutonism and subc.erial to
shallow-marine felsic volcanism throughout what is now central Newfoundland (e.g.,
Coyle and Strong 1987; Bevier and Whalen 1990; Dunning et al. 1990; Fig. 2.1).

The Silurian orogenesis was followed by a protracted episode of latest Silurian to
Carboniferous deformation which was spatially and temporally heterogeneous on the scale
of the Newfoundland and northern Appalachians. In western Newfoundland, this
deformation is mainly characterized by post-Taconian, west-directed, primarily thin-
skinned thrusting (e.g.. Bosworth 1985; Cawood and Williams 1988; Stockmal and
Waldron 1990: Waldron and Milne 1991; Waldron and Stockmal 1991, 1994 Cawood et
al. 1995). In the remainder of the northern Appalachians, this deformation is characterized
by distributed ductile to brittle-ductile dextral shear and reactivation of earlier structural
zones (e.g., Kusky et al. 1987; Ferrill and Thomas 1988: Currie and Piasecki 1989:
Stockmal et al. 1990; LaFrance and Williams 1992; Malo et al. 1992; Kirkwood and Malo
1993: O’Brien et al. 1993; de Roo and van Staal 1994: Hibbard 1994; Holdsworth 1994
Langdon and Hall 1994: Lin 1995; Malo and Kirkwood 1995; van Staal and de Roo 1995;
Williams et al. 1995; Dubé and Lauziére 1996: Dubé et al. 1996). In many locations, these
structures are spatially associated with fault-bounded basins of Middle Devonian to
Carboniferous non-marine siliciclastic rocks which, at least locally, unconformably overlie
all tectonostratigraphic zones in Newfoundland and collectively point toward a widespread
transtensional deformation regime by Middle to Late Devonian time, with local evidence

for dextral transpression (e.g., Bradley 1982; Hyde et al. 1988; Miller et al. 1990;
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Langdon and Hall 1994; Hamblin et al. 1995).

[t is within this presently-accepted tectonostratigraphic and regional-tectonic
framework that the geology and the tectonic evolution of the BVP are addressed below.
2.2.2 Baie Verte Peninsula

The geology of the BVP is broadly divided into rocks of Humber and Dunnage
affinity to the west and east, respectively, of the BVL (Fig. 1.2). The one exception to this
simplified division. the *problematic’ MBG, is addressed in Sections 2.2.2.4 and 2.3.1.

2.2.2.1 Humber Zone

The Humber Zon