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THE SPRINGDALE CALDERA VOLCANIC AND SEDIMENTARY ROCKS
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unit of the Sprinagdale Caldera. Welded, lithic-crystal tuff.
Plagioclase and K-feldspar, accessory biotite, quartz, and rare
opagues, clasts of granophyre, plagiophyric basalt, andesite,
ultramafics, and Jjasper. U/Pb zircon age 432.4 +1.7/-1.4 Ma
(Coyle, M. 1990, Memorial University Ph.D. Thesis, Coyle et al in

prep.).

Mega-breccias and meso-breccias of the collapse margin of the
Springdale Caldera. Includes laharic flows, agglomerates, coarse
pyroclastic breccias, tuffites and pepperites, volcanic
conglomerates and breccias, and minor reworked sandy horizons.
Heterolithic lithic debris including basement lithologies,
basaltic material and felsic volcanic debris in a matrix ranging
from crystal-rich ashy material to reworked equivalents.

Dacitic and andesitic flows and domes associated with the eastern
eruptive margin of the Springdale caldera. Includes dacitic
spines, domes and vent complexes and associated carapaces;
andesitic volcanic rocks, mainly lava flows and strato-volcanic
affinities and some massive andesitic intrusive stocks. Dacites
typically plagio-phyric, massive to flow-foliated to brecciated:;
andesites are glomeroporphyritic, well-bedded, massive flows.

Intermediate to felsic - and t b

vent ce in t i i
Crystal-lithic and lapilli ash-flow tuffs; clasts of andesite,
rhyolite, angular and flattened pumice; variably welded. In places
has large ( >64 mm ) flatted pumice bombs. Feldspar-phyric.

Basaltic lava flow associated with the early phase volcanism and
dominantly explosive volcanism of the Springdale caldera. Mainly
basaltic flows, some of intermediate composition. Locally
plagiophyric; with amygdales of quartz, calcite and chlorite;
variably altered. Note that map units include large areas of no
outcrop.

Late stage, basaltic flow associated with post-collapse,

Ffusiv 3 “sed] 3 e : ] 1d -
Plagiophyric basalts with local coarse concentrations o
plagioclase. Tabular with massive basal portions and
vesiculated flow top breccia.

Extensive silicic ash-flow tuffs which dominate the intra-caldera
assemblage accumulation of the caldera. Broken two feldspars plus
quartz-phyric, variable composition lithic fragments, and
vitroclasts; basal lithophysae-rich horizons, grading up into a
partially welded crystal-lithic lapilli tuff; flattened pumice
bombs up to a metre long; variably welded.

Dacitic to rhyolitic ash-flow tuffs of the main explosive stage of
e a ia vi i i . Massive,
vitric-rich, strongly welded; curviplanar joint surfaces in the
domes, with internal plastic shear zones, local brecciation, and
flow folds; tuffs locally porhyritic, with small euhedral
plagioclase and rare quartz phenocrysts in glassy matrix.

a r i ti rodu
Caldera. Rhyolitic ash-flow vitric tuffs and breccias. Welded,
devitrified, locally massive; areas of unwelded vitroclastic tuffs
with large individually devitrified shards; locally passes into
reworked tuffaceous material indicating increasing periods of
sedimentation. Also alternating thin basaltic and silicic bands
indicate magma-mixing.

Red clastic sedimentary rocks of the Springdale Formation formed
after explosive activity had ceased in the Springdale Caldera,
which then provided a ready source for rapid erosion and
deposition into the natural basin of deposition. Conglomerate,
sandstone, and sandy siltstones, local caliche horizons;
cross-bedding, ripples, laminations, rip-up horizons, scour
channels, etc. indicate stream-flood and proximal and distal
fluviatile origin; clasts essentially volcanic or plutonic
provenance.

Crystal=-ri ash=flow tu eposited i i ale Cald
intra-caldera facies (units 1-9) but derived from an eruption in
the King’s Point complex. Crystal-lithic tuff. Densely welded and
massive large phenocrysts of quartz and feldspar, clasts of mafic
and rare ultramafic lithologies. U/Pb zircon age 425 +/-3 Ma
(Coyle, M. 1990, Memorial University Ph.D. Thesis, Coyle et al in

prep.).

SPRINGDALE CALDERA INTRUSIVE ROCKS
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(Associated with Units 1-3). Massive, black and fine-
grained. )

F Felsic sill and associated dykes associated with the
eastern stato-volcanic center. Micro-porphyritic, pink with
grainy to glassy texture, in part flow banded.

G. Rhyolite domes and dykes produced in the late stages of

der v i i
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Fine, glassy massive to flow foliated, auto-brecciated,
lithophysae and spherulitic devitrification. High-silica.
U/Pb zircon age 430.8 +2Ma (Coyle, M. 1990, Memorial
University Ph.D. Thesis, Coyle et al in prep.).
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THE KING’S POINT AND SHEFFIELD LAKE COMPLEXES, VOLCANIC ROCKS
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This unit is variable and includes associated 1aharic'
breccias, rhyolitic domes, and dykes and minor basaltic
material.

Massive maroon, aphanitic to feldspar-phyric, flow-banded
ash-flow tuff which dominates the southern portion of the
Kings’s Point Complex. May be correlative to unit 11 and/or
the upper portion of unit 11 found in the Sheffield Lake
area. This tuff may be the extrusive eguivalent of
intrusive unit I.

High silica, ash-flow tuff (ignimbrite) with

peculiar sodic metasomatism. Orange to purple or white;
chacterized by large sodic amphibole and hematite
oikocrysts. Produced by extreme nydzgtng:mgl.gl;g:gtion gng
carbonitization/albitization of the silica-rich peralkaline

unit, associated calcite fluorite veins.

Late stage andesitic volcanism associated with the
Sheffield Lake Complex. This unit is aphyric to feldspar-
microphyric, massive and contains inclusions of the
Topsails granite. This unit is not preserved in the King’s
Point Complex.

KING’S POINT AND SHEFFIELD LAKE INTRUSIVE ROCKS
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Mediurn-grained pink to red porphyritic syenite and alkal;
syenite with variable quartz and/or mafic inclusions. This
body composes the central plutonic assemblage of the King’s

n .

Alkali feldspar granite and quartz syenite, feldspar and
amphibole-phyric. Locally peralkaline, and heavily altergd;
spatie i ibut i - t
both complexes. U/Pb zircon age date 427 +2 Ma (Coylg, M.
1990, Memorial University Ph.D. Thesis, Coyle et al in

prep.).

Quartz-feldspar porphyry. Orange to green high-level
intrusive suite composing a ring dyke system in the
northern and southern margins of the King’s Eg;nt Complex
and distri int i t
Sheffie e . Je) t t
deeper

typica the 1 s C

with explosive volcanism. This unit includes intrusive

breccia, and flow banded and foliated dykes. Sodic )
amphibole oikocrysts, minor aegrine and alte;ed fayalite.
Also associated with calcite and fluorite veins.

BASEMENT LITHOLOGIES OF THE SPRINGDALE CALDERA
KING’S POINT AND SHEFFIELD COMPLEXES
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BASEMENT LITHOLOGIES INTIMITELY ASSOCIATED WITH THE SPRINGDALE CALDERA

Precambri ase t ated to t west o ing’
i ie V Dominantly fine to
medium grained psammitic and semipelitic schist and gneiss.

Variety of rock types found along the Baie Verte fault
zone. Dominantly the Flatwater Group, Ordovician pillow
lavas, aglomerates and argilites.

Lush’s Bight Group. Mafic, ophiolite-related submarine
volcanic rocks typically dark to light green pillow lavas,
pillow breccias, aquagene tuff, sheeted diabase dykes and
gabbro. Located throughout the Springdale Peninsula between
Hall’s Bay and Southwest Arm and along the eastern side of
the King’s Point Complex.

Catcher’s Pond Group. Mafic, ophiolite-related submarine
volcanic rocks, and. associated dominantly by acid volcanic
rocks and sedimentary clastic rocks. Located between the
southern part of the King’s point Complex and western

basenent t ngda era

Robert’s Arm Group. Mafic to felsic submarine volcanic
rocks, predominantly, green to greyish-green intermediate
to basic pillow lava and associated breccias and
epiclastics; greyish-green felsic tuffs, rhylolite to
dacite flows, cherts and . and sedimentary rocks, and

associated Ordovician suites. Located east of the
i C o v
provided some detrital material to the early collapse
s v i i i d

AND KING’S POINT-SHEFFIELD LAKE COMPLEXES
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Amphibolite, diorite, granodiorite, granite. Foliated
amphibolite and gabbro occurring as large screens and
xenoliths in foliated diorite and granodiorite; intruded by
variably deformed tonalite and amphibolite-biotite granite;
intruded or net-veined by a pale fine-grained granite. This
unit includes the Burlington Granodiorite, Hungry Mountain
Complex, Mansfield Cove Pluton.

May in part be
correlative with the Twin Lakes Complex, and includes the
Topsail diorite and Twin Lakes Complex.

TR
/Y

N

,\9\; ‘:

T

s Eastpimcy el
= GRAND FALLS DisTRiph

INTRUSIVE COMPLEXES GENETICALLY RELATED TO THE EVOLUTION OF THE
SPRINGDALE CALDERA AND THE KING’S POINT-SHEFFIELD LAKE COMPLEXES

C.

SILURIAN AND YOUNGER SEQUENCES IN THE VICINITY
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Topsails Complex. White to red medium to coarse grain
equigranular granite with amphibole + pyroxene; granite,
quartz monzonite and granodiorite. Includes the Hall's.Bay
Pluton, Dawe’s Pond and Skull Hill granites. ing_Igpggllg
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coarse grained. Characterized by quartz and pink feldgpar,
with finer crystals of black amphibole, intruded py‘flner
grained whitish-grey granite with locally riepeqkltlc‘ _

pegmatite and abundant amphibqle—lined miarolitic cavities

and fracture. ed wi e th
ai i iv i o t
i ake C d w t Spri e
Caldera.

Micmac Lake Group. Predominantly red to grey rhyolitic'
flows, tuffs and agglomerate, dark amygdalo%dal basaltic

flows, minor conglomerate and sandstone. Inlg_g;ggg_lg

Carboniferous basins. Poorly indurated red and grey

conglomerate and sandstone, grey shale and s%ltstone and
minor limestone. i

Kilometres
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Flow banding and welding orientation, inclined /{$
Primary igneous layering, inclined, vertical // </>
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Synclinal axis, interpreted /%”

Geological compilation by Marylou Coyle, 1991

Geology by Marylou Coyle and David Strong (1984-90), with
additional information from Kean et al., (1977); Hibbard, (1983):
Whalen and Currie, (1988); Mercer et al., 1985; Kontak and Strong,
(1986) ; Kean (1988) . Geophysical information was provided by T.Herd
of Equity Silver Mines, and M.Blecha of Teck Exploration LImited
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GEOLOGY OF THE SILURIAN SPRINGDALE CALDERA, KING'S POINT-SHEFFIELD LAKE COMPLEX AND SPATIALLY ASSOCIATED SUITES
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anfiguration of the Springdale-King's Point region in early
Silurian time, showing major faults.

1-Springdale caldera; 2-Kings Point complex; 3-Wild Cove Pond

and Gull Lake plutons; 4-Topsails complex
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MARGINAL NOTES

The geology of the Silurian volcano-plutonic complexes of west-
central Newfoundland, although extremely important in a regional
context, have had substantially less attention historically than
the older, dominantly submarine suites of the Dunnage terrain.

The Springdale Caldera and the King’s Point-Sheffield Lake
Complexes, together with the Topsails Complex, Micmac Lake Group,
and the Cape St. John and Sop’s Arm Groups, make up part of an
extensive early Silurian volcanic field, termed the Springdale
Volcanic Field (Coyle, 1990). The volcano-plutonic events of the
Springdale Volcanic Field took place over a 5 million year period
in the early Silurian, between 434-425 million years, dated by the
author using U/Pb, zircon geochronology.

The scale of these calderas and their abundant highly-siliceous
volcanic rocks, and associated high-level plutonic suites, suggest
that they were formed in a substantially thickened epi-continental
type of crustal regime, produced through the crustal thickening
following closure of the Cambro-Ordovician Iapetus Ocean.

The Springdale Caldera comprises a sequence of intra-caldera
pyroclastic ash-flow tuffs, marginal caldera collapse breccias
(mega- and meso-breccias) and associated sediments, vent and dome
complexes, strato-volcanos, and epiclastic debris associated with
each of the primary igneous units. Post-explosive products include
sedimentary infill rocks and effusive mafic volcanic flows, which
mark the wanning stages of volcanism and a shift to a dominantly
intrusive regime marked by late-stage, high-level intrusive bodies
related to resurgence of the caldera.

Seven main stages of volcanism can be characterized for the
evolution of the Springdale Caldera, as summarized in the figures
below:
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The King’s Point and Sheffield Lake Complexes share a similar
volcano-plutonic evolution with that of the Springdale Caldera.
However, because these complexes are exposed at a deeper structural
level, the plutonic facies dominate these terrains. The King’s
Point Complex comprises a sequence of syenites, granites, high-
level porphyries and associated pyroclastic ash-flow tuffs. Two
striking aspects of this complex are seen in the marginal ring-dyke
exposed in the northern part of the area, which acted as a conduit
for the eruption of the ash-flow tuffs and then was subsequently
plugged by the viscous, less-volatile magma; and the spectacular
abundance of metasomitized comenditic ignimbrites and porphyries.

The Springdale Caldera and King’s Point-Sheffield Lake Complexes
occur near the western margin of Newfoundland’s lower Palaeozoic
mobile belt, where a series of large-scale regional faults is
found, which reflect various stress regimes with time.

The most important and continuous fault system in this area is the
Long Range-Baie Verte Fault System, known as the Cabot Fault. The
Cabot Fault splays into a number of branches, which will be
referred to as the Cabot Fault Zone.

There are five splays of the Cabot Fault System, which are
important for understanding the SIlurian magmatic activity of this
area. They are named from west to east: the Doucer’s Valley, White
Bay, Baie Verte, Green Bay, and Lobster Cove Faults. For the
purposes of this map, the Baie Verte Fault separates the Micmac
Lake Group from the Springdale Caldera, and is affected by movement
on the Baie Verte Fault. Furthermore, evidence that clasts of
volcanic material from the King’s Point Complex are found in the
Micmac Lake volcanics suggests that they are younger than the
King’s Point Complex. It is therefore more probable that the Micmac
Lake Group is correlative with the late Silurian Sop’s Arm Group
and associated .intrusive . suites which make up the Sop’s Arm
Caldera. Using this interpretation, it means that post-Silurian
movement on the Baie Verte Fault was mainly vertical, ie: forming
the east side of the Fleur de Lys Horst.

The Green Bay Fault is found along the shore of Green Bay, exposed
as a steep scarp in excess of 330 metres where the eastern margin
of the King’s Point Complex is juxtaposed against the Lush’s Bight
Group ophiolitic rocks. The higher altitude of the west side of the
fault accords with vertical uplift along it, but it appears that
its dextral motion is more important, with evidence for at least 25
km and up to a maximum of 100 km dextral motion. As suggested in
the reconstructive illustration found on the map, such displacement
would allow for the juxtaposition of the Springdale Caldera and
Cape St. John Group, which along with other evidence implies that
their origin may have been related to the same caldera

evolution. Support for this displacement on the Green Bay Fault is
also g@ven by the compelling similarities between the oikocrystic
comen@1tes and porphyries of the King’s Point Complex and the
Shefflelq Lake Group (Coyle et al, 1986). The similarity between
these unique rocks strongly suggests that the two were part of the
same King’s Point Caldera, which was also dissected and displaced
about 50 km by the dextral movement along the Green Bay Fault. This
fault was also active until at least the lower Carboniferous, as

se:n Ey deformation of Lower Carboniferous strata along its full
extent.

: in the Springdale area the Lobster Cove
Fault can be seen in cliff faces as a gently northward-dipping
thrust fault. The author recognized two new features of this fault
during the field work associated with her Ph.D. thesis and work
toyard this map. The Lobster Cove Fault oversteps several mappable
units of ;he Springdale Group, ie: Sandstones (Unit 9), basaltic
floys (Unit 5a), and the interbedded Indian River ash-flow tuff
(Unit 102. Furthermore, it exhibits a number of splays which
separate imbrications within a duplex structure of the Lush’s Bight
Group, formed by ramping at a bend in the fault.

A detailed map of the northern margin of the Springdale Caldera
shows a football-shaped structure to the north of the Lobster Cove
Fault, which encloses marginal fault blocks of the caldera. This
feature comprises a complex assemblage of juxtaposed fault blocks
dlgposed about an asymmetrical fold axis with an axial planar fault
axis, all of which is sandwiched between the Lobster Cove Fault to
the south and several east-west trending faults which divide this
duplex from others in the Catcher’s Pond Group to the north (Coyle
and Strong, 1986). Along its western extension, the Lobster Cove
Fault changes orientation t5 a more north-south direction, parallel
to the dextral and vertical faults in this area, and may also
change in sense of movement.

All of the fault patterns described above are reflected in the
smaller-scale faults within the Springdale Caldera and King’s
Point-Sheffield Lake Complexes. For example, a number of thrust
faults are found within the upper-late caldera infill sedimentary
rocks in the Springdale Group. Two thrust faults truncate the
sedimentary trends and are clearly visible on geophysical maps
produced in this area. The northernmost of these developed along
the Burnt Berry syncline, which it cuts, and displaces along its
southernmost extent. The southern of the two marks the approximate
southeastern boundary of the red-bed caldera infill. Local
strike/slip offset in a number of units of the King’s Point Complex
and Sheffield Lake Complex.

Deformation in these complexes is neither pervasive nor extensive.
Little evidence of deformation is seen in the King’s Point-
Sheffield Lake Complex, except along the obvious regional faults,
or related to intrusive histories. Deformation of the Springdale
Group was dominated by one major fold, an open syncline with its
axis trending southwestward through the western part of the
caldera. As mentioned above, episodes of thrust/strike-slip
faulting are also found in the Springdale Caldera and between the
King’s Point and Sheffield Lake Complexes. Large-scale caldera-
related block faulting is seen along both margins of the Springdale
Caldera and resurgent doming and associated block faulting along
the southern margin of the Springdale Caldera.
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