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SUMMARY: The Ballachulish ‘Granite’ is a composite Devonian intrusive complex sur-
rounded by a distinctive thermal aureole developed in regionally deformed and metamorphosed
Dalradian sediments on the W coast of Scotland. The most abundant rocks in the aureole are
pelites, which show a progression of assemblages from quartz-muscovite—chlorite up to a
variety of high-grade assemblages involving combinations of cordierite, corundum, spinel and,
rarely, hypersthene and garnet.

Metamorphic zones have been mapped around the granite, which are defined by the
following reactions going upgrade:

(1) Mu+Chl+Q=Cd+Bi+V
Mu+Bi+Q=Cd+Kf+V
(2

or

Mu+Cd=Q+Bi+As+V
(3) Mu+Q=As+Kf+V
Q+Bi+As=Cd+Kf+V
(4){ or
Mu+Cd=Bi+ As+ Kf+V
(5) Mu = Cor + Kf + V
(6) Bi+ As=Cor+ Kf+Cd+ V

The restricted occurrences of assemblages involving spinel, hypersthene and garnet do not
allow higher grade zones to be mapped. Variations in the reaction sequence as a consequence
of bulk compositional factors, in particular the development of quartz-bearing versus
quartz-absent assemblages, are described.

Details of the mineral assemblages from Ballachulish are combined with high-grade
assemblage data from the Belhelvie, Lochnagar and Comrie aureoles to construct a
comprehensive schematic petrogenetic grid. The grid involves the minerals quartz, chlorite,
muscovite, biotite, cordierite, alumino-silicate, K-feldspar, corundum, spinel, hypersthene and
garnet, whose assemblage relationships are modelled in the system K,O-FeO-MgO-AlLOs~

Si0,-H,0 (KFMASH).

This paper has two principal objectives: to summarize
the sequence of pelitic assemblages developed in the
thermal aureole of the Ballachulish ‘Granite’ (Argyll-
shire), and to combine the assemblage information
from Ballachulish with that from other Scottish
thermal aureoles to develop a comprehensive schema-
tic petrogenetic grid for thermal aureoles in general.

A great deal of work has gone into the construction
of petrogenetic grids for regional metamorphic settings
at pressures above about 3 kbar (e.g. Albee 1965;
Harte & Hudson 1979; Carmichael, unpubl.). Much
less precise is the knowledge of relative and absolute
stabilities of common mineral assemblages in low-
pressure geological settings, such as thermal aureoles.
Another feature of existing petrogenetic grids is that
quartz-absent assemblages have been largely neg-
lected, even though they are frequently developed in
thermal aureoles.

In constructing such a grid, the most important step
is to establish the relative stabilities of mineral

assemblages. For natural mineral assemblages, this is
accomplished by examining their variations in rocks of
similar bulk composition at different grades of meta-
morphism. Consideration of the assemblages within a
model framework of components and phases (con-
forming to the Gibbs phase rule), followed by
systematization of the reaction boundaries between
different assemblages, using Schreinemakers’ analysis,
produces a schematic ‘grid’ or Schreinemakers’ net.
Such a grid incorporates a great deal of relative P-T
information.

In the first part of the paper we present a detailed
analysis of the distribution of mineral assemblages
found in the thermal aureole of the Ballachulish
‘Granite’, Argyllshire, and then use these data
together with data from the aureoles of the Lochnagar
granite, Aberdeenshire, Belhelvie Gabbroic Complex,
Aberdeenshire, and Carn Chois Diorite Complex
(Comrie Aureole), Perthshire, to construct a compre-
hensive schematic petrogenetic grid. The grid incorpo-
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FiG. 1. Geological map of the Ballachulish area. The map is a composite from several sources: Bailey & Maufe
(1960) (Sheet 53, B.G.S.), general geology, primarily outside the thermal aureole; Bowes & Wright (1967), general
geology of Ardsheal peninsula; Weiss (unpubl.), details of the main igneous complex; this study, details of the
stratigraphy in the aureole, regional metamorphism and all thermal aureole zones. The thermal aureole zones are
constrained by about 300 specimens in addition to field evidence. Zone II is not visible in all areas. Zones Va and
Vb are only developed clearly in the small syncline on the NE margin of the igneous complex, where there are
sufficient quartz-absent assemblages to permit the mapping of separate zones. Gt, Hy and Sp indicate localities of
garnet, hypersthene and spinel-bearing assemblages respectively.






