Bude field trip day 4 — Thursday 22 September 2016

On this, the last geology day, we spent the whole time around Tintagel. At the
beginning of the path down to the castle we noted the chevron pattern of slates in a
wall. Did the idea come from the rock folds?

First a few notes on the stratigraphy. The strata at Crackington Haven are older than
those at Bude so, by extrapolation, we can surmise that these at Tintagel are even
older. There are three main strata here: Devonian Tredorn slate formation, Barras
Nose formation and Tintagel volcanic formation. The Tredorn formation is the oldest
of the three, being late Devonian 372 — 359Ma. It is part of the Tamar group and is
500 - 800m thick. The Barras Nose formation is early Carboniferous, 359 — 331Ma,
and is 21m thick. The Tintagel volcanic formation dates to 347 — 331Ma and is 90m
thick.

To study the Tredorn slate we took a path to the left of the castle entrance, with part
of the castle wall above us on the right. The stratum is faulted at top and bottom,
having come in from the east and been delivered to the west by tectonic action. The
main metamorphism of mudstone into slate in the Tredorn formation is deformational
and was regional metamorphism caused mainly by pressure and to some extent heat.
There is also evidence of subsequent contact metamorphism. A description of the
formation is a green-grey, quartz chlorite, mica slate. The chlorite indicates that it has
been metamorphosed. It is locally inter-bedded with thin, lenticular limestone and
dolostone beds with sand and silt and rare tuff.

The dolostone is indicated by yellow colouration and results from iron being swapped
for magnesium. The limestone is coarse-grained and therefore probably not primary:
it has recrystallised and become coarser. In addition to its colour, it can be
distinguished from the slate by its ‘eaten-up’ looking weathering, as compared with the
slate’s weathering back and being set back into the profile. There are also layers of
crumbly tuff, weathered to a green-grey colour and with the same foliation as in the
upper rock. Normal to the foliation there are veins of quartz which has fluidised and
run into cracks caused by deformation.

This tuff is epiclastic which means that it was not deposited directly, but has been
reworked by nature. It came from material from volcanic explosions probably held in
the atmosphere for a long period of time before being deposited in the sea, sorted by
the motion of the sea and deposited to form a rock displaying sedimentary features.
Therefore the explosions could have been some distance away. Shininess is caused
by mica having formed along cleavage planes as a response to strain in the slate.
This was a solid-state phase change of minerals within the sediment.



We looked across an inlet far below us to a cliff on the island which forms part of the
castle site. There was an area of slightly steeper limestone strata sloping up to the
right. Below it was an area of shallower strata. This was evidence of tectonic thrust:
left to right above and right to left below. To the left, near the nose of the cliff, was
visible a layer of tuff between the limestone layers.

After our examination of this area we continued on a path which looped back to the
castle path just below the village. We went back down to the cafe and visitor centre
near the castle entrance for our lunch break.

After lunch we followed the coast path north-east towards Barras Nose in search of
the boundary between the Tredorn and Barras Nose formations. The base of the
Barras Nose formation (boundary with the Tredorn slate) is tectonic (faulted) whereas
the top boundary is normal, continuous sedimentary. A description of the formation is
dark grey to black mudstones, thin beds and laminated, some cross laminations and
graded silt and sand. The mudstones contain scattered sideritic carbonates, silty
sandstones and argillatious (fine-grained) limestone nodules. The nodules are oval-
shaped in profile, so ovoids, and have been cemented by the decomposition of
goniatites, which were coiled gastropods like giant snails or ammonite type creatures.
There is a thin fossiliferous limestone layer at or near the top of the formation. Volcanic
material is present locally as lenses of vesicular lava and tuff. Vesicular lava has holes
in it caused by volcanic gas.

To the left of the path we looked across to a rocky outcrop slanting up to the right away
from us with grey-green material below and buff-coloured above. This looked a
possibility for the boundary. We made our way across to the outcrop where we found
siderite quartz (carbonate cemented), cross bedding, vesicular lava, laminated
mudstone and a disc-shaped goniatite nodule — all evidence of the Barras Nose
formation, so this was likely the boundary.

We continued to the top of Barras Nose, quite near the cliff edge. Tuff had eroded out
from between layers of iron-cemented mudstone. This may well have been around
the top of the Barras Nose formation and the bottom of the Tintagel volcanic, an
agglomerate of fractured volcanic rock. We returned to the coast path and continued
further up to a higher outcrop. Here we found poorly-sorted rock, so probably into the
Tintagel volcanic formation. From here we retraced our steps to the visitor centre
where the course finished and we bade farewell to Rosemary, our excellent teacher.



