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ABSTRACT

The Cornubian Batholith is the geological backbone of
the Cornwall peninsula, composed of six major
granitic plutons (Dartmoor, Bodmin, St. Austell,
Carnmenellis, Land’s End, and the Isles of Scilly) and
extends SW to the offshore. It is of Permian age and
was emplaced into Devonian and Carboniferous
sedimentary and igneous rocks that were deformed
and regionally metamorphosed during the Variscan
orogeny.

Cornwall has long been recognized as having a strong
geothermal potential. The first geothermal project
began here in 1977 as a research HDR (Hot Dry Rock)
project at Rosemanowes Quarry. In the present day, a
number of projects are based here with the aim of
retrieving geothermal energy for power and heat
generation, with perhaps the best-known example
being the Eden Project. In all cases, however, the
project development relies on the radiogenic heat
production as a source of heat. This thermal origin is
supported by surface heat flow measurements that
show very high values (> 120 mW.m™).

To support the development of geothermal energy,
this work aims to understand the temperature
evolution in depth based on an integrated study. The
3D model is the core of this model and will consider
the thermal conductivity and heat production in both
the granite bodies and covering sediments. The
airborne geophysics measurements (including airborne
radiometric) is a very good source of information on
the heat production in the granites and the heat flow
measurements acquired through the last few decades
will give a good calibration to the system.

1. GEOLOGICAL OVERVIEW OF CORNWALL

The Cornubian Batholith (Fig. 1) represents a
significant part of the Corwall peninsula. The
batholith is composed of six major granitic plutons
(Dartmoor, Bodmin, St. Austell, Carnmenellis, Land’s
End, and the Isles of Scilly). The top of each
individual granitic intrusive body is outcropping but a

significant part remains buried under sedimentary
rocks.
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Figure 1: Depth of the Cornubian Batholith. D:
Dartmoor, B: Bodmin, SA: St. Austell, C:
Carnmenellis, LE: Land’s End, and the Isles
of Scilly (source: Beamish and Busby, 2016).

The sediments (Fig. 2) that are covering the
Cornubian Batholith have been deposited at the Lower
Carboniferous (Silesian and Dinantian) and Devonian.
The composition of these sedimentary layers can be
seen as complex as most of the deposition is detritic
and has happened during the tectonically active
period.
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Figure 2: Sediments on the Cornwall Peninsula
(source: Leveridge and Hartley, 2006).
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2. TEMPERATURE MODELLING

The modelling of the temperature has been performed
in 1D. The aim of this case study is to test a few
parameters including the impact of the radiogenic heat
production and sedimentary cover on the final
temperature, and the relationship between measured
surface heat flow and actual temperature in depth.

The fixed parameters for this modelling are show in
Table 1:

Thickness lithosphere 110 km (Hardebol et al 2010)

Crustal thickness 30 Cloetingh et al. 2010
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