I*I (I\‘j:trggla Resources

Ressources naturelles

GEOLOGICAL SURVEY OF CANADA COMMISSION GEOLOGIQUE DU CANADA

Canada
il 25° 20° 15" 10 05° 54.°00"
| ! |
49°50’ ' l 49°50'
&
SBB o
fe—"] o
OPEN FILE 3466 15 @
/\/
GEOLOGY » @ o>
° |
FOGO MAP AREA LA “ ® '
/\/
@ SBB ) SBB \ 25
NEWFOUNDLAND : " e MP -
¢ © '
Scale 1:50 000 - Echelle 1/50 000 o 4
Kilometres 1'_' — '_(') 1 2 3 4 Kilométres . LITTLE FOGO ISLANDS
Universal Transverse Mercator Projection  Projection transverse universalle de Mercator
CM 54°15’, Scale Factor 1 M.C. 54°15’, facteur d’échelle 1 ‘ 19
© Crown copyrights reserved © Droits de la Couronne réservés SBB
0° &% o
0
e
LEGEND @
LATE SILURIAN AND DEVONIAN ORDOVICIAN ®
FOGO BATHOLITH (SD) (no age relations implied by order) EXPLOITS GROUP (OE)
- Course-grained amphibole-biotite granite and granodiorite OEB Z/;\JeTONA FORMATION; saussuritised feldspar-porphyritic rhyolite, minor black SBB
&
i i 35
(units south of the Dog Bay Line) 2
; Feldspar porphyry, felsite, microgranite, rhyolite BB
PATPOTPRER, g v SILURIAN , 4)0/ ATLANTIC OCEAN
SD DUDER COMPLEX: tectonic melange of gabbro, basalt and sedimentary blocks
Heterogeneous diorite, quartz diorite, monzodiorite, syenite locally layered, in a sheared greenish siltstone matrix
abundant hybridization and mixing textures
INDIAN ISLANDS GROUP (SI)
) ) sIc CHARLES COVE FORMATION: grey, thin-bedded siltstone with fossiliferous
Gabbro and norite, locally layered, synplutonic basalt dykes coralline limestone lenses
SDgc Agmatite of granite or diorite with sedimentary blocks / 45
SILURIAN Geological boundary (@pproxXimate) . .. ... TN T
45" - BOTWOOD GROUP (SB B, 3B g5 L 45
® 5] Bedding, (top unknown, overturned, upright) . . . ....... ... ... o / /2§ y 43
BRIMSTONE HEAD FORMATION; rhyolite ignimbrite, crystal tuff, minor 8;5/'
sandstone and grey-green siltstone, rhyolite sills Strike and dip OF CIRAVAGE . . . .. .. ... e
Strike and plunge of stretching fineation . . . ........... ... . . it /1' 5
FOGO HARBOUR FORMATION; grey-green siltstone and brown ripple-marked FAUIE (INOITE) . . .« o v v oo e e e e e e e ———
sandstone, numerous tuffaceous beds 4 oy
Strike and dip OF AYKE . . . . . .o e e
4
LAWRENCETON FORMATION; basalt flows and tuff, thyolite, minor brown Strike and alp OFIGNEOUS IYBMING - . -+ e
sandstone and grey-green silistone GTEETRT SIS - e ottt st 5 it s e 8 5 5 s 5 s 88 S ﬁ . Barr’d Islands
BB
ORDOVICIAN AND SILURIAN FOSSIHIORHIY ..o ® . =, O @ )
BADGER GROUF (0SH) Anticlinal axis, synclinal @axis . . . .......... . + —*— _— : Joe Batt’s
OSBc Polymict conglomerate with granitic and chert clasts, turbiditic greywacke Arm Wild
interbeds "Goldson conglomerate” N
Fogo
v : Harbour
o SBg Turbiditic g:eywacke to shale rhythmites, minor conglomerate "Sansome =
greywacke =3
SBF -
35 § SDgm
s Sandy Cove o8
. Seal i
Brimstone  SBF I s_
Head C 8
ove = SDgd
- 45
50 -t 35
serd _
Oliver’s Cove
A
e ° |
®e
©
40" 40’
OSBg 5
Cape Fogo
Cape Cove
60
~
Kippen Cove
SBF
Wild Point
Hare
Island
65 o
Py Burnt Point
45\ 80
o SBB 60
. Watch Q 3
. 22 island 42\ Little Seldom SBF
40 SsB 50 Cove
e Cannlsiand
SeL O Sk - /\/80
20 a iy (o]
35" / s ossg - 35’
a7
SBF ® )
Woody
Island
Fe
o 'Y Harpor sy Line e ATLANTIC OCEAN
a —
Doy
L il
/20 — SDga
&
—
DOG 80
SBL e
OSBc
80 .
,ﬂ Eastern  Indian
BAY
seL ®
”\ OSBe
-— e
— -
p—
—
ISLANDS -
g
-3 0
~60
O sic o %
80 ® SBF o=y
Z ®
60
Dog @ ser Hamilton Sound
B
v 0]
Sic
J
49°30’ 49°30’
I I I
54°30’ 25’ 20’ 15° 10’ 05’ 54.°00’

Copies of this map may be obtained
from the Geological Survey of Canada
601 Booth Street, Ottawa, Ontario K1A 0E8

Canada

[t

Published 1997

DESCRIPTIVE NOTES

Fogo map-area contains the northeastern termination of the Appalachian orogen in North America. The map-area
comprises Fogo and Little Fogo islands, Change Islands, Indian Islands, a multitude of small islands and rocks, and
a small part of the Port Albert Peninsula around Farewell Harbour. Virtually continuous, but very unevenly distributed
outcrop along the sea-shore contrasts with sparse to non-existent outcrop in the interior of the islands, which are
covered by boggy barrens, or by scrubby spruce forest in more sheltered areas. Glacial polish and scratches occur
widely on outcrop, but glacial deposits are limited to a thin cover of southerly-derived till. Fogo and Change Islands
can be reached by provincial ferry from Farewell Harbour, and contain a network of roads and all-terrane vehicle
tracks. Other islands can be accessed by small boat, although caution is required in the northern parts of the area
which are open to the Atlantic Ocean.

The Dog Bay Line, a Silurian terrane boundary (Williams et al., 1993), passes through the Dog Bay and Indian
Islands. South of this boundary strata belong to the Silurian Indian Islands Group, comprising limestone, siltstone and
shale. North of the boundary, which is marked by tectonic melange of the Duder Complex, strata include rhyolite of
the mid-Ordovician Baytona Formation, turbiditic greywacke and conglomerate of the late Ordovician-early Silurian
Badger Group, overlain by mafic volcanics (Lawrenceton Formation), tuffaceous siltstone (Fogo Harbour Formation)
and ignimbrites (Brimstone Head Formation) of the Silurian Botwood Group. The Badger and Botwood groups are
intruded by late Silurian-early Devonian salic and mafic rocks, the largest mass of which forms the Fogo Batholith, a
body with spectacular composite and mixed phases which were emplaced over an extended period. Parts of the
batholith are comagmatic with the youngest part of the Botwood Group. The Red Indian Line, a divider between
Silurian strata and Ordovician volcanic rocks (Williams et al., 1988), probably crosses the northwest corner of the area
but its trace is covered by the Atlantic Ocean.

DESCRIPTION OF FORMATIONS

Baytona Formation (map unit OEB)

The oldest rocks in the map area, found in the core of the anticline centred around Red Rock Cove on Change
Islands, comprise homogeneous rhyolite or porphyry consisting of pink weathering, grey-green salic rock in which
rare, minute flakes of biotite can be distinguished in an unresolvable salic matrix. On weathered surface some
specimens appear to have smeared, nebulous, millimeter-scale feldspar phenocrysts, but on fresh surface no crystals
can be seen, possibly due to pervasive fine saussuritization. Williams (1964) and Eastler (1969) considered these
rocks to form an intrusion younger than the Badger Group. However an exposure on the south shore of Red Rock
Cove, about 200 meters west of the road near NTS grid reference 687950,5501910, displays north-facing black shale
and turbidites resting on and facing away from the rhyolite, with fragments of rhyolite in the turbidites. No dykes or
hornfels have been identified around the rhyolite, and despite the size of the body (almost 5 square kilometers), there
is no variation in grain size. These data demonstrate that the Red Rock Cove body is older than the Badger Group,
and strongly suggest that it is extrusive rather than intrusive. Southwest of the map area, the unit underlying Badger
Group is the Baytona Formation (Currie, 1995) of rhyolite and chert capped by fossiliferous, mid- to upper Caradocian
black shale and chert. The rhyolite at Red Rock Cove is therefore correlated with the Baytona Formation. The black
shale portion of this formation appears to be included within the basal part of the Badger Group on Change Islands,
as discussed below.

Badger Group (map units OSBc, OSBg)

Rocks (conformably) overlying the Baytona Formation consist of coarsening-upward, medial to distal turbidites.
On Change Islands, the base of the unit comprises siltstone and black shale laminated on centimeter scale. Some of
the shale is graphitic, reminiscent of the upper part of the Baytona Formation and the Dark Hole Formation of New
World Island. However this material grades over about 10 meters into turbidite beds 10-40 centimeters thick with
graded brownish-green greywacke bases and thinly laminated, pale grey-green siltstone or shale tops, typical of
material loosely termed "Sansome greywacke" ( OSBg) by older writers, but now assigned to the Badger Group of late
Ordovician to early Silurian age (Williams et al., 1993). The bases of the turbidite units are both feldspathic and lithic,
with a network of quartz gash veins. Basaltic dykes and sills cut the beds, but there are no salic dykes or sills. The
upper part of the Badger Group contains many lenses of coarse, matrix-supported polymict conglomerate (OSsc).
Such beds are found on Western Indian Island, north of Farewell Harbour, and on Change Islands. Clasts are
commonly moderately to well rounded and consist predominantly of siltstone, granitoid plutonic rocks (some of them
gneissic) minor epidotised mafic volcanics, and small but highly visible components of red chert and fossiliferous
(Caradoc to Llandovery) limestone. Greenish siltstone and dark-grey mudstone and shale beds up to a meter thick
occur within the conglomerate. Eastler (1969) reported a Llandovery fauna from fossiliferous limestone boulders in
Badger conglomerate on Change Islands, but further to the southwest fauna ranging from Caradocian to Llandovery
have been reported (Williams and et al., 1993).

Indian Islands Group (map unit Sic)

Strata of the Indian Islands Group outcrop on East Indian Island and southern Dog Bay Island, as well as
numerous small islands between them. All of these islands consist of monotonous grey calcareous siltstone (Charles
Cove Formation, Currie,1995) with occasional coralline limestone lenses up to a meter long and 10 centimeters thick
which contain Llandovery fossils (Halysites, Williams, 1972). A brachiopod of Wenlock age was recovered from this
formation south of the map area (Wu, 1978). Strata face northwest and dip steeply, but penetrative deformtion is light
except within a few tens of meters of the Dog Bay Line.

Duder Complex (map unit Sp)

Tectonic melange along the Dog Bay Line (Duder Complex, Currie, 1995) separates the Indian Islands Group
from units to the north. From Dog Bay to the Indian Islands this unit forms a belt about 200 meters wide of reefs and
sunkers of altered gabbro and basalt. In the bight between East and West Indian Island, and on middle Dog Bay Island
it can be seen that the mafic rocks are blocks surrounded by strongly sheared greenish-black siltstone and shale. The
mafic volcanic rocks do not resemble the Lawrenceton Formation to the north, but rather appear to be derived from
the middle Ordovician Loon Bay Volcanics (Currie, 1995). Southwest of the map-area the Duder Complex contains
blocks with early Silurian fossils, and exhibits abundant dextral kinematic indicators, and sparse west-vergent reverse
movement indicators.

Botwood Group (map units SBB, SBF, SBL)

Bimodal volcanic rocks of the Lawrenceton Formation (SL) overlie the Badger Group on Change Islands and a
series of small islands to the southeast extending as far as Cann Island. The contact is commonly faulted with most
brecciation in the volcanics, but near grid reference 686890, 5500210 on Change Islands about 10 meters of the
contact is preserved in the hanging wall of a fault. A conglomerate beneath the volcanic rocks contains both volcanic
and sedimentary blocks in a matrix of disrupted and homogenised greywacke. Bedding in the footwall of the fault
strikes at an angle of about 20°to the fault, whereas in the hanging wall bedding is parallel to the fault. The other
known exposure of this contact, at Port Albert about 10 kilometers to the southwest (Williams, 1993), exhibits a frozen
stratigraphic contact with bedding parallel above and below the contact. The Lawrenceton Formation consists of
basaltic flows, breccia, agglomerate and tuff, rhyolitic flows, agglomerate, conglomerate and tuff, and lenses of
laminated siltstone. Amygdaloidal, feldspar- porphyritic basalt flows with brecciated bases, and reddened, slaggy tops
commonly form the basal part of the section. On the west side of Change Islands the volcanic section consists almost
entirely of basalt, mainly homogeneous basaltic tuff. South of Red Rock Cove and along the east side of the island
salic volcanic rocks predominate, comprising bright red crystal tuff, tuff breccia, agglomerate and conglomerate.
Facing directions have locally been determined in this sequence by grading in tuffs. The conglomerate comprises
angular blocks of rhyolite up to 50 centimeters long in a red sandstone matrix, locally passing to lenses of red
sandstone up to 10 meters thick and 100 meters long. In addition to the red sandstone, lenses of grey-green, finely
laminated siltstone up to 10 meters thick and 200 meters long occur within the volcanic section south of Red Rock
Cove. These lenses are lithologically identical to the Fogo Harbour Formation (Baird, 1958) as seen on Fogo Island,
and contain no obvious volcanic material except a few pink ellipsoids up to 3 millimeters across.

On the basis of fossils collected 70 kilometers southwest of Change Islands, the Lawrenceton Formation is
considered to be of Llandovery age (Williams, 1972). On Change Islands the thickness of the formation approaches
or excedes 3000 meters, which greatly exceeds its thickness on the Port Albert Peninsula to the west or on islands
south of Change Islands. This great thickness suggests that Change Islands must be close to volcanic vents.

The Fogo Harbour Formation (SBF) overlies the Lawrenceton Formation, apparently conformably although no
exposed contact was found. On Change Islands, and islands in the sound between Change Islands and Fogo Island,
the formation consists of intervals of cross-bedded brown sandstone up to 10 meters thick intercalated with intervals
of similar thickness of grey-green siltstone bedded on centimeter scale. On Fogo Island the formation consists mainly
of thin-bedded siltstone with sparse interbeds of sandstone. Distinctive clast-poor, unsorted, matrix-supported slump
conglomerate beds up to 2 meters thick form about 5 percent of the formation. Much of the Fogo Harbour Formation
contains no obvious volcanic material, but tuffaceous material in the form of millimeter-scale pink ellipsoids and larger
clasts of rhyolite appears sporadically in individual beds throughout the formation. Such beds become more abundant
and thicker toward the top of the formation, producing a gradation to the overlying Brimstone Head Formation (SBB).
The age of the Fogo Harbour Formation is not directly known, but it must be younger than the underlying Llandovery
Lawrenceton Formation and older than the 422+/-2 Ma age obtained from a composite dyke cutting the unit on Dog
Bay (Elliot et al., 1991) southwest of the map area. The Fogo Harbour Formation may be stratigraphically equivalent
to the Llandovery Wigwam Formation (Williams, 1972) of the Botwood Group to the southwest.

The Brimstone Head Formation (SBB) conformably overlies the Fogo Island Formation. The unit forms a narrow
belt across northern Fogo Island, underlies all the smaller islands to the northeast including Little Fogo, appears on
the south end of Change Islands, and in a small region on the Port Albert Peninsula. The thickness of the formation is
uncertain because the top is unknown, and the rocks are openly folded like the underlying Fogo Harbour Formation.
However, the formation outcrops across a belt at least 10 km wide with consistent northerly dips around 30°. On Fogo
Island the formation consists of at least three rhyolite ignimbrite sheets, with minor amounts of coarse felsic tuff, tuff
breccia, and tuffaceous sandstone. Elongate pale streaks (up to 2 to 3 cm in length by several millimeters wide) of less
welded material (fiamme) locally define layering, but the central parts of the sheets are very densely welded,
essentially massive and featureless rhyolite, although the margins contain thin, discontinuous zones of tuff and tuff
breccia. Moderately welded crystal tuffs and tuff breccias occur at the entrance to Fogo Harbour, and on the off-shore
islands to the north. Sedimentary rocks occur at the north foot of Brimstone Head, where a few meters of strongly
feldspathic green sanstone are interbedded on centimeter scale with coarsely fragmental pink, salic tuff beds, and on
off-shore islands where a few thin lenses of red sandstone are present. East-trending faults with south-side-down
offsets control outcrop of the formation in the Brimstone Head area.

On Fogo Island the boundary of the formation is marked by a cliff where the densely welded ignimbrite sheets
rise above softer underlying rocks. On Change Islands and Port Albert Peninsula these sheets are absent or thin and
the formation consists of a complex of meter-scale rhyolite sheets and dykes with intervening tuff and siltstone. The
boundary with the underlying Fogo Harbour Formation is defined to be at the base of the lowest rhyolite sheet. Much
of the Brimstone Head Formation on Change Islands and Port Albert Peninsula consists of tuffaceous brownish
siltstone and sandstone containing abundant rhyolite fragments up to 30 centimeters across. Igneous rocks consist of
feldsparphyric rhyolite with 5 to 10 percent of millimeter-scale phenocrysts and sparse hornblende crystals in a deep
pink, very fine-grained matrix. The Brimstone Head Formation is deduced to be the same age as the main granite of
the Fogo Batholith that is of latest Silurian or earliest Devonian age.

Fogo Batholith (map units SDga, SDgf, SDgd, SDgm, SDgc)

The Fogo Batholith underlies 80 percent of Fogo Island (about 250 square kilometers), and underlies small islands
about 8 kilometers offshore to the east and southeast. The eastern termination is unknown. The batholith grades
southward from amphibole granite and felsite in the northern part through complex hybrid dioritic to granodioritic rocks
in a central portion to small pods of gabbroic rocks in the southern part. Composite dykes and cross cutting
relationships demonstrate that these units overlap in age. Fryer et al. (1992) reported a Rb-Sr isotopic age of 412 Ma
for the Fogo Batholith. Elliot et al. (1991) reported a U-Pb age of 421 Ma for a salic dyke on the west shore of Dog Bay
which is probably related to the batholith. Since three periods of magmatism can be identified in the batholith, a period
of emplacement spanning 10 Ma or more is reasonable.

Contacts of the batholith with the host Fogo Harbour Formation are marked by narrow but spectacular zones of
agmatite (SDgc). North and east of Island Harbour, across the mouth of Joe Batt’ s Arm, east of the southern part of
Shoal Bay, and around Little Seldom, agmatite consists of 50 to 75 percent hornfelsed blocks of Fogo Harbour
Formation in a medium to coarse-grained granitic matrix. The blocks become larger and more coherent with distance
from the granite contact, and agmatite passes into irregularly folded sedimentary rocks with a few granite dykes and
veins. Within 50 meters of the granite contact, centimetre-scale beds are broken up in a surrounding homogeneous,
aphanitic host, apparently an in situ partial melt. Despite intense hornfelsing, and possibly local partial melting, new
mineral growth in the hornfels is restricted to rare fine-grained biotite, suggesting that thermal equilibrium was never
attained in these zones.

Salic phases of the batholith occur in three major lobes of amphibole granite (SDga) and as sills, dykes and
marginal phases of microgranite, felsite, feldspar porphyry and rhyolite (SDgf). Coarse-grained granite and
granodiorite of the Fogo Batholith (SDga) occurs in three distinct lobes, here termed the Deep Bay, Shoal Bay and
Joe Batt’s Arm lobes. All consist of medium to coarse-grained amphibole granite with minor biotite. The Shoal Bay
lobe is feldspar-porphyritic, and contains 1 to 2 percent of mafic inclusions up to 5 centimeters across. The Deep Bay
and Joe Batt’'s Arm lobes are more equigranular, approaching granoblastic texture, and mafic inclusions are rare.
None of the lobes contains significant pegmatites or quartz veining. The Deep Bay lobe weathers to a reddish brown
or olive shade, while the Shoal Bay lobe weathers gray to pale buff, and the Joe Batt’s Arm lobe tends to pink or gray
shades and shows more colour variation than the other lobes. All three lobes are locally very homogeneous, but
become more potassium feldspar-rich and leucocratic to the northwest. Normally this change is gradational, but at the
southeast corner of Shoal Bay, a pink leucocratic phase intrudes a grey, slightly more mafic-rich phase as veins up to
20 centimeters wide. All three lobes contain synplutonic mafic dyke segments with chilled margins, commonly 1 to 2
meters wide and 5 to 10 meters long, including plagioclase-porphyritic varieties typical of composite rhyolite-gabbro
dykes. In some cases a chain of boudins, separated by a few meters of granite, marks the former course of the dyke.
Only the Shoal Arm lobe is in direct contact with supracrustal rocks. The sedimentary rocks are strongly hornfelsed,
but neither agmatite nor granitic veining is present. The granite does not display a chilled contact zone, and contains
few sedimentary inclusions. East of Highway 333, the granite cuts both sedimentary rocks and a complex of rhyolite
dykes and sheets. At the contact, granite displays slightly finer grain size, contains nebulous inclusions of rhyolite, and
exhibits a crude sheeting parallel to the attitude of the supracrustal rocks. The Shoal Bay lobe displays prominent
southeast-trending, joints spaced 10 to 20 meters apart, which locally parallel a mineral alignment foliation. The
southern boundary of the Shoal Bay lobe against the felsite zone and diorite complex, displayed in a large quarry on
Highway 333, consists of east-trending, north-dipping sheets of felsite, granite and diorite up to 20 meters thick across
a zone about 300 meters wide. The proportion of diorite increases to the south. Contacts in this zone are sham, but
not intrusive. All lobes have sharp, non-intrusive contacts with agmatite. No contact relations were observed between
granite and gabbro because diorite consistently separates the two lithologies. A few centimeter-scale veins or pods of
alaskite cut the gabbro, but these bodies appear unrelated to the major granite. Granite is in contact with gabbro along
a small fault exposed in the ditch of the road near Tilting. The granite is sheared and reddened with development of
minor white mica and a low tenor of pyrite mineralisation. This occurrence and a similar one along a rhyolite dyke in
the Fogo Peninsula, are the only known examples of hydrothermal alteration on Fogo Island.

Pink to green rhyolite with sparse feldspar phenocrysts (SDgf) forms dykes and sills north of the Shoal Bay lobe
which strike sub-parallel to the host rocks. The sills are concordant whereas the dykes tend to dip perpendicular to
bedding. Porphyry dykes, 10 to 50 meters in width, pass into sills in the Anglican cemetery south of Fogo, where both
intrusive and concordent contacts are exposed. The dyke-sill transition can be mapped on a regional scale because
the dykes form prominent rock ridges along which the transition is locally preserved, probably due to thickening of the
erosionally resistant igneous body at the dyke-sill transition. Sandeman and Malpas (1995) interpreted these sills as
ignimbrites, but their intrusive nature is indicated by: (i) equal and intense hornfelsing of the host on both sides of the
sill, and (ii) presence of laminated siltstone on both sides with no increase of tuffaceous material. Microgranite
(Sandeman and Malpas, 1995) forms sills and dykes of pink quartz-feldspar porphyry in the Fogo Harbour Formation
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around Rogers Cove. Some bodies are large enough to map separately, but many smaller bodies occur in the same
region. Pink feldspar and quartz phenocrysts up to a millimeter across occur in a fine-grained to aphantic matrix which
is locally spherulitic and flow-banded. Mafic minerals (amphibole, minor biotite) are commonly sparse and small, but
in a few cases form thin seams, or clots up to a centimeter in diameter. Felsite and porphyry (SDgf) also occur in a
continuous zone stretching from Cape Fogo to the west side of the island and separating granite from diorite. This
zone contains about 65 percent felsite as lenses up to 100 m wide and 1.5 kilometers long, with abruptly gradational
contacts over less than a centimeter against coarse-grained granite. Felsite typically is buff to pink, fine-grained, and
uniform, without obvious phenocrysts, but contains centimeter-scale, roughly equant, aggregations of fine-grained
amphibole which may form 2 to 5 percent of the volume. Similar aggregations occur as joint fillings. Sandeman and
Malpas (1995) ascribed these aggregations to late deuteric processes in a fluid-rich magma. Amphibole masses are
associated with ilmenite-hematite aggregations and rarely titanite and zircon. North of Hare Bay a curving,
kilometer-thick zone of felsite is in sharp contact with Fogo Harbour Formation, with virtually no dyking of the
sedimentary section and few inclusions of sedimentary rocks in the felsite. Along Hare Bay the proportion of medium-
and coarse-grained granite gradually increases southward as nebulous patches of brown-weathering amphibole
leucogranite. Most of the contact between the felsite zone and the diorite complex is poorly exposed, but quarry
exposures and natural exposures on Cape Fogo show that felsite and diorite sheets occur in coarse-grained granite
without obvious intrusive contacts. Felsite forms irregular lenses within granite along the granite-agmatite contact
north of Island Harbour.

The diorite complex (SDgd) is the most variable unit of the Fogo Batholith on both large and small scale. Some
dioritic rocks have coarse, massive textures comparable to those of the gabbro and granite, but large exposures
invariably include patchy, inequigranular textures, streaks of one lithology in another, and schliers and blocks of more
mafic lithologies. Agmatite containing approximately equal amounts of mafic blocks in a more salic matrix forms a
major part of the diorite complex. In coastal exposures at Tilting Harbour and from Cape Fogo to Kippen Cove, the
massive, homogeneous matrix and some mafic blocks exhibit intimate amoeboid interfingering, and pillow-like
masses of one within the other, strongly suggestive of coexisting magmas. The matrix of agmatites appears to be
consistently more potassic and coarse-grained than surrounding homogeneous rocks. The dioritic complex includes
compositions from gabbroic through hornblende-plagioclase rocks to quartz diorite and varieties rich in potassium
feldspar ranging from monzodiorite to syenite. Rocks geographically close to gabbro tend to be more mafic, while
those close to granite tend to be more salic. Changes are, in general, gradational, although indistinct streaks and
schlieren of contrasting lithologies are common. Rocks rich in potassium feldspar commonly have a patchy,
inequigranular texture with polycrystalline areas of feldspar up to a centimeter across surrounded by coarse, altered
amphibole, in turn surrounded by a finer-grained, more dioritic matrix. Some dioritic rocks show excellent layering,
particularly in the Seldom-Little Seldom area where the layering defines a syncline-anticline pair. Much of the interior
part of the diorite complex comprises locally homogeneous, fine- to medium-grained, granoblastic,
hornblende-plagioclase rocks with variable but minor amounts of clinopyroxene, quartz and potassium feldspar. Many
of these rocks exhibit a tracery of epidote-rich healed fractures. Near the diorite-granite contact, diorite and granite are
typically observed in alternate outcrops, or in small adjacent areas with few visible contact relations. Baird (1958) and
Sandeman and Malpas (1995) concluded that the granite cuts the diorite. However granite and diorite form
well-exposed, conformable, non-intrusive sheets at Hare Bay, in a large quarry on Highway 333 at the Deep Bay
turnoff, and at Cape Fogo and Cape Cove. Agmatite is typical of the diorite complex, not of the diorite-granite contact.
In the examples mapped by Baird (1958) at Wild Cove, Cape Fogo, Kippen Cove and Little Seldom Cove the matrix
is leucodioritic, not granitic as shown by Baird (1958). These relations suggest a generally non-intrusive, essentially
gradational or interlayered granite-diorite contact. This conclusion simplifies the map pattern, since small areas of
"granite” (which commonly also include dioritic lithologies) shown by Baird (1958) can be grouped with the diorite
complex.

Gabbroic rocks (SDgm) occur as pods around Seldom and Tilting. All occurrences consist of relatively small
cores of gabbro, locally layered and commonly foliated, surrounded by thick shells of "diorite” which can vary from
leucogabbro through diorite and quartz diorite to monzodiorite. Mafic dykes, most of them visibly boudinaged and
altered, form a significant component of diorite and gabbro phases east of Seldom Harbour. The larger of two masses
at Tilting Harbour is about 1.5 kilometers long by 0.8 kilometers wide. The smaller body is about 500 by 200 meters in
size. Both consist of ortho- and clinopyroxene, variably overgrown by hornblende, plagioclase, and either minor olivine
or magnetite plus quartz. Ubiquitous mineral alignment foliation, commonly striking about 080 and dipping 75° to the
northwest, is overprinted by large poikilitic pyroxene, variably converted to amphibole, giving the rock a blotchy
appearance. Cawthorn (1978) studied sequences of decimeter to meter-scale layers with sharp, non-intrusive
contacts ranging from basal pyroxene-rich gabbro (websterite) through gabbro to hornblende-plagioclase pegmatite.
Gabbro grades into coarse-grained, unfoliated hornblende-plagioclase rocks which in turn grade to other lithologies of
the diorite complex. Around Seldom Harbour, a well exposed gabbro body at Burnt Point contains about 10 percent
mafic dyke fragments up to 2 meters wide and 5 meters long. The gabbro is abruptly truncated at the Burnt Point light
by a north-trending leucodiorite dyke at least 50 meters thick. Gabbro pods are also exposed on the road near the
Anglican church and near the turnoff from Highway 333 to Seldom. The latter occurrence, several hundred meters in
width, exhibits lithological variation from leucogabbro on the south to pyroxene-rich rocks on the north. Individual
gabbro outcrops were noted within the diorite complex, but due to poor outcrop, it is uncertain whether they represent
sizable pods, or large blocks within agmatite. Gabbro consistently contains a low tenor of disseminated pyrrhotite, of
the order of 2 to 5 percent.

Gabbroic dykes and mafic sheets abound along Little Seldom Cove, including both plagioclase-porphyritic and
aphyric varieties. Gabbroic lithologies, including distinctive plagioclase-porphyritic varieties also occur as synplutonic
dykes and boudins within the coarse-grained granites. The most interesting and diagnostic dykes comprise a gabbro
core up to 30 meters wide with rims of quartz feldspar porphyry up to 20 meters wide. Such composite
gabbro-porphyry dykes occur in quarries and on the shore from Little Seldom Cove to Rogers Harbour. Many dykes
strike parallel to bedding in the host rock, but dip perpendicular to bedding. Gabbro exhibits a narrow chilled margin
against the porphyry, rarely more than 10 cm wide, and the core of the gabbro has crystals up to 3 millimeters long.
The gabbro, commonly plagioclase-porphyritic, may contain zones of pink potassium feldspar as fragments or
rounded masses resembling ocelli, and commonly exhibits visible development of epidote and chlorite. Porphyry rims
have a shamp, planar contact against the central gabbro, but vein and stope sedimentary host rocks, against which
they display chilled, aphanitic rims up to a meter thick. In a quarry 2 kilometers northeast of Stag Harbour, a composite
dyke passes into a sill of porphyry. The gabbro core ends in blunt fingers.

Structure

Rocks north of the Dog Bay Line form a major syncline on the Port Albert Peninsula and a major anticline on
Change Islands, both near isoclinal and slightly overturned to the northwest. Both structures continue in subdued form
to Fogo Island. Younger, small-scale open folds deform both these older structures and the Fogo Batholith. The
syncline on the Port Albert Peninsula has been described by Williams (1993). The anticline on Change Islands is a
near-cylindrical asymmetric feature which plunges 10-15° to the east. North of Red Rock Cove the structure appears
to be simple and little disturbed, although minor folds with amplitudes of several tens of meters are present, and local
presence of brittle shattering and minor dextral SC fabric indicates small-scale faulting. The axis of this structure
bends from an easterly trend on Change Islands to east- southeast on Fogo Island. A well-developed cleavage strikes
about 080 and dips 70-80° to the south on Change Islands. Eastler (1969) pointed out that although this cleavage is
approximately parallel to the axial plane of the major anticline, detailed cleavage-bedding relations indicate that it
cross-cuts the fold, and must be younger. It may be related to smaller-scale open folds with limb dips of 20-50° and
variable but gentle plunges which are abundant south of Red Rock Cove and on Fogo Island. These folds trend more
northeasterly, than the major anticline, and locally exhibit steeply dipping axial-plane cleavage.

The Fogo Batholith exhibits bed-parallel contacts against the Fogo Harbour Formation on both northern and
southern margins, and where the batholith exhibits layering, it is generally conformable with bedding in nearby
sedimentary rocks. Small scale related intrusions, such as the Rogers Cove microgranite and the complex of sheets
along Little Seldom Cove are also sills. East of Rogers Cove the granite phase of the batholith exhibits a broad, open
anticline concordant with the continuation of the Change Islands anticline. Layering in gabbro and diorite sills around
Little Seldom and Seldom defines an open anticline-syncline pair which also reflects structure in the nearby Fogo
Harbour Formation. Field and chemical evidence (Malpas and Sandeman (1995)) strongly suggest that the top of the
batholith was erupted as ignimbrite sheets of the Brimstone Head Formation. Since this formation is clearly involved
in regional folding, both internal structure of the batholith and relations with its host suggest emplacement during
regional folding.

The Fogo Harbour Formation displays systematic dips, and clearly did not founder into the underlying magma.
Dykes consistently dip perpendicular to the trend of bedding, even where dykes form 25-50% of the section. Although
the sedimentary rocks are hornfelsed, they have not developed metamorphic minerals. These data indicate a passive
yet rapid mode of emplacement for sills and dykes in the Fogo Harbour Formation. The roof must have been
constantly supported, yet rapidly stretched to form and extend tensile fractures sufficient to accomodate the dykes.
Given the rapid cooling indicated by hornfelsing without major new mineral growth, and the lack of rotation of
sedimentary blocks, emplacement of the sills probably occurred by lifting of the roof. The common occurrence of
composite sills of microgranite and gabbro south of the batholith suggests that much of the thermal energy for
intrusion could have been derived from the mafic rocks.

The Fogo Batholith forms a density stratified body, reflecting some combination of gravitational setlling and crustal
anatexis above a mafic mantle-derived magma. Settling clearly formed layers in the gabbro, but cannot account for
the complex mafic-salic relations. Hot mafic rocks at the base of a layered body should produce convective overturn
in the overlying salic fraction, which could account for the development of sheeted, hybrid and agmatitic rocks at the
junction of mafic and salic portions, and for the separation of the granitic phase into lobes.

Minor east-northeast-trending, south-side-down faults with some dextral motion, and north-northeast-trending,
east-side-down faults with some sinistral motion cut strata on Change Islands and Fogo island. They offset Brimstone
Head Formation but apparently not the Fogo Batholith, and are therefore probably of latest Silurian age. No useful
exposures of the Dog Bay Line occur in the map area, but measurments elsewhere demonstrate dextral transcurrent
motion with a component of north-vergent reverse movement. The Dog Bay Line truncates the Fogo Batholith, and the
latest movement must therefore be of Devonian or younger age.

Economic Geology

No promising mineral prospects are known within the map area. However significant gold values have been
reported from dilational quartz veins associated with salic dykes on eastern Change Islands, and Western Indian
Island (Evans, 1992). The Lawrenceton Formation contains low gold values in shears on Cann Island, and malachite
staining occurs on Cann Island, a small island off the eastern entrance to Stag Harbour, and at several localities on
the east shore of Change Islands. Felsite on Fogo Island has been exploited as a source of road metal, and the large
areas of homogeneous granite are a possible source of dimension stone.
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