Geologist-In-Residence Program-Fogo Island
Marina Schofield

Residency started in July 2016 and ended in August 2016. Summary of guided tours given and
approximate numbers of guests:
Thursday, July 21st: Hike with Paul Dean and 2 people
Saturday, July 23rd: Hike with Paul Dean and 4 people
Tue, July 26th: Morning: No hike (no takers)
Afternoon: 2 people (couple from Calgary)
Thursday, July 28th: Morning: 2 people
Afternoon: Met up with Jan and group of artists (~20) from Toronto at beach at base
of Brimstone Head to talk about the geology they were painting.
Saturday, July 30th: 4 people (2 couples: 1 from Australia and 1 from Vancouver)
Tuesday, August 2nd: 2 people
Thursday, August 4th: 4 People
Friday, August 5th: Change Island hike with Andy and Cambridge students.
Saturday, August 6th: Morning: 10 people (rainy)
Afternoon: Family of 4 from Ontario at 3pm (met them on the Change Island Ferry,
were not staying at the Fogo Island Inn)
Tuesday, August 9th: 12 People
Thursday, August 11th: 6 People
Friday, August 12th: Geology talk at the Fogo Island Inn, around 20 people.
Saturday, August 13th: No hike (No takers)
Tuesday, August 16th: 8 People

Field Report: Mafic Dykes, Joe Batts Point Trail
The following is a brief field report from the 2016 Field season. Samples were collected for geochemical
analysis at the Geological Survey of NL, results pending. Further work is required in the area in terms of
structural analysis and comparison with similar dykes seen around the island and on Change Islands. In
addition, it would be interesting to do a comparison with the Mafic volcanic rocks of Little Fogo Islands
to see if they have similar chemical affinities and if the dykes might represent an early plumbing system
for these extrusive volcanic rocks to the north. Note, that terminology used herein is lose in meaning
because it is difficult to tell at this stage which textures and mineralogy might be inherited from the
magma chamber or host rocks (i.e. xenocrysts/ xenoliths) and which represent primary igneous features
(i.e. phenocrysts, glomerocrysts), further work is required to develop a more appropriate descriptive
terminology for these complex rocks.
The Joe Batts Point Trail contains numerous (17 were mapped) mafic dykes, generally striking
approximately east-west, perpendicular to the trail, but ranging up to NW-SE and SW-NE (Figure 1). The
dykes exhibit a range of textures and mineralogy, from frequent large plagioclase glomerocrysts to
numerous potassium feldspar and quartz xenocrysts and/or granite xenoliths to more typical clean mafic
assemblages. Dykes are generally folded and/or splayed and sometimes exhibit a “braid-like” or enechelon morphology. In some instances, it appears the dykes are split by an intruding
granite/granodiorite unit or that the dykes are forking around a semi-cooled granite/granodiorite unit,
wherein the exact timing and nature of the intrusions is unclear, example Stop 6. This association does
however, indicate a bi-modal plumbing system, with frequent xenoliths/xenocrysts/mafic enclaves
indicating intermingling of felsic and mafic magmas. Minor metallic minerals, such as pyrite, chalcopyrite
+/- pentlandite +/- pyrrhotite as well as very fine grained magnetite are present in most dykes. In
addition, it appears that these dykes or the faults that they in-fill has had an effect on the morphology of
the coastline, wherein the dykes/ faults are preferentially eroded and create numerous mini-peninsulas
and harbors (Figure 1).

Figure 1: Aerial photograph of Joe Batts Point trail, with stops discussed later in this report labelled and general orientation of
dykes shown. Dyke width is not to scale.

In addition, there appears to be a gradational transition in the style of intrusion from the start of the
trail to the cabin at the end of the trail. At the beginning of the trail, the dykes have well defined margins
with the host granite, with minor elongate inclusions of the granite along the boundary. Towards the
Long studio, there appears to be an increase in structural deformation, higher degrees of folding and
shearing (strong cleavages and en-echelon style morphology). After the Long studio the dykes are less
obvious, with a higher prevalence of rounded immiscible mafic magma inclusions in host granite, which
presumably represent failed dykes. Directly in front of the cabin at the end of the trail and within “bottle
gulch?” there is an entirely new style of intrusion, which could be misinterpreted as a crystal lithic tuff as
opposed to a dyke. There is a large proportion of quartz and potassium feldspar inclusions, and in some
areas, there does not appear to be any sort of clean cut boundary but rather a gradational boundary
marked by an increase in potassium feldspar inclusions.
Stop 1:
0704653/5513019

21U UTM

Largest and most continuous dyke along the trail. Strike and dip is 042/84 RHR. Large (up to 0.5m long)
elongate inclusions of granite xenoliths along contact margins. Strongly magnetic. Fresh surface is dark
greenish-grey, weathers to a paler grey (Figure 2), substantially lichen covered. Plagioclase rich xenoliths
or glomerocrysts, approx. 1 – 2 cm (Figure 2), up to 5 cm, epidotized. Very fine grained pyrite +
Chalcopyrite+ pyrrhotite? + pentlandite? Dyke is approximately 2m wide and continues from the shore

edge Northeast across the marsh up into the hills, approx. 400m. Sample taken for geochemical analysis
MS-2016-001.

Figure 2: Fresh vs. weathered surface. Plagioclase rich xenoliths or glomerocrysts (top left). 2m wide dyke at low tide showing
continutity from the shore edge (top right). Mafic enclaves (bottom left). Close up, showing numerous 1-2mm plagioclase
phenocrysts (bottom right).

Stop 2:
0704598/5513127
Dyke is not magnetic. Fresh surface is dark greenish grey, weathers to a pale grey. Plagioclase-phyric.
Plagioclase crystals range from 1mm-5mm and are euhedral, rectangular laths to anhedral and rounded.
Large round mafic enclave approx. 20cm wide included in dyke (Figure 3). Dyke appears to fork around a
large lobe of granite (Figure 3). Two samples taken on either side of granite MS-2016-002 and 003.

Figure 3: Mafic enclave (left). Dyke forking around granite lobe (right).

Stop 3:
Unusual mafic dyke, failed dyke? Terminates in blobs suspended in granite. Folds over onto itself with a
strong cleavage or foliation. Possibly intruded by a granodiorite dyke splitting the unit in two. Two
samples taken, MS-2016-004a (dyke) and MS-2016-004b (granodiorite).

Figure 4: Mafic blobs suspended in granite (Top left). Fingers of mafic unit intruding granodiorite (bottom left). Book bag is
marking the granodiorite unit the dyke appears to be folding around or split by (Top right and bottom right).

Stop 4:
0704597/5513157
Similar texture as Stop 1 on trail (plagioclase glomerocrysts). Dyke ranges from 1 – 2 m wide. Large
inclusions of granite (0.5m long), elongate parallel to strike. Dyke is folded ranging from a strike of
101/60 near the trail to 150/60 near the water. Sample taken, MS-2016-005.

Figure 5: Plagioclase glomerocrysts (top left). Large elongate inclusions of granite along contact boundary (top right). Dyke is
folded (bottom left). Sharp contact margins and numerous plagioclase glomerocrysts (bottom right).

Stop 5:
0704598/5513190
Large 2 ½ to 3 m wide dyke, striking 100/70 RHR. Highly porphyritic, numerous white plagioclase
phenocrysts. Large mafic round enclaves, ranging from 2 to 30 cm, generally elongate parallel to strike.
Small 1-2 cm rounded inclusions of granite next to contact. Strong cleavage/foliation sub-parallel to
contact. Sample taken MS-2016-006.

Figure 6: Strong cleavage/ foliation (top left). Rounded inclusions of granite along contact margins (top right). Mafic enclaves
(bottom 3).

Stop 6:
0704453/5514334
Stop in front of cabin at end of Joe Batts Point. Sample taken MS-2016-007. Mafic dyke, striking 278/74
RHR, with numerous quartz xenocrysts and granitic xenoliths ranging from less than 1 cm to 5 cm. Dyke
has a strong cleavage. Appears to be two dykes? Or dyke forked around large granite lense? Or granite
intruded dyke? There are small inclusions of granite in mafic dyke along margins and small inclusions of
mafic material in granite along margins, making discerning the timing and relationship between these
two units difficult. Due to the high proportion of quartz xenocrysts, and strong cleavage/ foliation at a
quick glance this unit could be mistaken as a crystal lithic tuff. However, on closer examination and
taking into account the intrusive relationship with the granite mentioned above it is evident that this is
just a more highly contaminated version of the same mafic dykes seen elsewhere on the trail. Cross
cutting late epidote veins are also visible.

Figure 7: Strong cleavage/foliation and numerous quartz and plagioclase xenocrysts (top left). Angular inclusions of granite
along contact margin (Top right). Granodiorite unit splitting dyke into two, elongate inclusion of granite in dyke on the right
(Bottom left). Close up of bottom right potion of bottom left image: Small granite inclusions in dyke as well as an evident
foliation near contact (bottom right).

Stop 7:
a) Bottle Gulch:
0704637/5514288
Same dyke as in front of cabin? Folded? Offset by fault? Striking 160/60 RHR.

Figure 8: Continuation of dyke seen in front of cabin, same general orientation (cabin is visible in left side of image).

b) Up the stairs and over the hill from bottle gulch:
Small section of dyke visible, same general orientation as down in bottle gulch. Weathered surface
appears to show numerous large inclusions of K-Spar and quartz near trail. Towards the water darker,
fresh surface appears black. Fine grained metallic minerals. No obvious K-spar. Sharp chilled margin.
Two different contacts: gradational towards the trail and chilled at the water edge. Sample taken: MS2016-008.

Figure 9: Numerous potassium feldspar and quartz xenocrysts (left). Dyke from stop 7 a is visible across the water, there is an
evident offset but appears to be a continuation of the same dyke (right).

Stop 12:
In-front of Long studio. “Braid-like” dykes. Series of en-echelon style dykes, evidence of shearing. Enechelon style fractures within dykes as well.

a)

b)

c)

e)

g)

d)

f)

Figure 10: a and b show an offset of the dyke of approximately ½ metre, within this offset there is evident ductile activity (small
stretched out fingers of dyke within shear zone, resembling boudinage). C) en echelon shaped fractures within dyke. D, E and F)
en echelon sections of dyke. G) Small en echelon segment of dyke on edge of beach.

Stop 13:
Example of preferential erosion of mafic dykes. These two dykes are perpendicular to the predominant
orientation of the rest of the dykes along the trail.

Figure 11: Preferential erosion of mafic dykes.

Change Islands Day Trip with Andy Kerr and Cambridge students:

Figure 12: Lamprophyre, related to ocean spreading (left). Turbidite sequence (right).

