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Glossary 

This glossary aims to provide simple explanations of all but the most elementary geological terms 
used in Chapter 1 and in the Introduction and Conclusions sections of site descriptions. It also 
includes many of the more important terms encountered in other sections of the volume. The expla-
nations are not intended to be comprehensive definitions, but concentrate instead on the way in 
which the terms are used in this volume. Bold face indicates a further glossary entry. 

Chronostratigraphical names are given in the correlation charts of Chapter 1 and the chapter 
introductions. For the names of minerals and non-igneous rock-types, the reader is referred to stan-
dard textbooks. The names of most common crystalline igneous rocks are better explained by 
means of classification diagrams (Figures G1 to G6, all simplified after Le Maitre, 1989 to include 
only rock names encountered in this volume). Names of igneous or igneous-related rocks that do 
not fit easily into these classification diagrams are included in the glossary, as are the names of most 
fragmental volcanic rocks, which require extended explanations commonly involving their mode of 
formation. Obsolete names and local names for distinctive rock-types are explained where they 
occur in the main text. 

The classification and nomenclature of crystalline igneous rocks used in this volume follow the 
recommendations of the International Union of Geological Sciences (IUGS) Subcommission on the 
Systematics of Igneous Rocks (Le Maitre, 1989). Slight modifications follow the classification scheme 
of the British Geological Survey (BGS) (Gillespie and Styles, 1999), in which an attempt is made to 
distinguish 'root names' (i.e. largely those that figure on the main classification diagrams) from vari-
ants, mostly indicated by mineral qualifiers as prefixes to the root names. This is achieved through 
a strict use of hyphens: 

• Compound root names, usually involving an essential mineral, are hyphenated (e.g. quartz-
syenite, olivine-gabbro). 

• Mineral qualifiers are hyphenated together (e.g. biotite-hypersthene andesite). 
• Mineral qualifiers are not hyphenated to the root name, whether compound or not (e.g. biotite-

hornblende trachyte, biotite quartz-trachyte, fayalite-augite nepheline-syenite). 

Fragmental volcanic rocks are also classified and named according to the IUGS scheme, with 
minor modifications from the BGS scheme. Two points should be noted in particular: 
The term 'volcaniclastic' is applied to all fragmental rocks that occur in a volcanic setting, including 
both rocks that have been fragmented by volcanic processes (i.e. pyroclastic rocks) and sedimenta-
ry rocks that comprise reworked fragments of volcanic rocks. The terms 'volcanogenic' and epi-
elastic', which are commonly used elsewhere in an inconsistent and confusing manner, are not used 
in the BGS scheme or in this volume. 

The terms 'ignimbrite' and 'ash-flow tuff' are synonymous. In Britain their use tends to be region-
al, reflecting the preferences of recent workers. Both are used in this volume ('ash-flow tuff' in 
Wales and ignimbrite' elsewhere), so as to conform with previous literature in each area. 
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A-type: refers to an igneous rock, usually a gran-
ite, with alkaline characteristics; an alkali 
granite. 

Aa: lava, usually basic, typified by a spiny, clink-
ery scoriaceous surface. 

Accretionary lapilli: concentrically layered, 
spherical, lapilli-sized volcanic clasts that 
form as moist aggregates of ash in eruption 
clouds. 

Accretionary prism: a complex structural juxta-
position of inclined strata formed above an 
active subduction zone by the underthrust-
ing of successively younger units of oceanic 
crustal rocks, which become attached to the 
leading edge of the overlying tectonic plate. 

Acid: describes igneous rocks rich in silica (Si0 
more than 63%). 

Agglomerate: a pyroclastic rock with predomi-
nantly rounded clasts greater than 64 mm in 
diameter. 

Albitization: replacement of a feldspar by the 
sodic plagioclase, albite. 

Alkaline: describes igneous rocks that contain 
more sodium and/or potassium than is 
required to form feldspar and hence contain, 
or have the potential to contain (i.e. in the 
norm), other alkali-hearing minerals such as 
feldspathoids, alkali pyroxenes and alkali 
amphiboles. 

Amygdale: a gas bubble cavity in an igneous 
rock that has been infilled later with miner-
als. 

Aphyric: textural term, applied to igneous rocks 
that lack relatively large, conspicuous crystals 
(phenocrysts) compared with the grain size 
of the groundmass (or non-porphyritic). 

Aplitic: describes relatively finer grained areas, 
or typically veins, within an igneous rock 
(contrast with pegmatitic). 

Appinitic: describes a heterogeneous suite of 
coarse-grained ultramafic, mafic and inter-
mediate igneous rocks, characterized by 
shoshonitic geochemical affinities and the 
presence of abundant hydrous minerals, par-
ticularly euhedral amphibole. 

Ash-fall tuff: lithified pyroclastic fall deposit 
with grain size less than 2 mm in diameter. 

Ash-flow tuff: equivalent to ignimbrite; term 
used typically in North America and, in this 
volume, in descriptions of volcanic rocks of 
Wales. 

Assimilation: the addition of solid material such 
as country rock to a magma, changing its 
composition. 

Asthenosphere: a weak layer within the Earth's 
mantle and immediately below the litho-
sphere. 

Aureole: a zone around an igneous intrusion in 
which the texture, mineralogy and/or compo-
sition of the country rocks has been changed 
by heat and fluids from the intrusion. 

Autobreccia: breccia caused by fragmentation 
of the chilled crust of lava or intrusion by 
continued flow of its fluid interior. 

Basic: describes igneous rocks relatively rich in 
the `bases' of early chemistry (MgO, FeO, 
CaO, Fe7O3); silica (SiO,) is relatively low 
(nominally 45-52%). 

Batholith: a very large discordant igneous intru-
sion or coalescing mass of related intrusions 
that extends to great depth in the Earth's 
crust. 

Bentonite: a light coloured rock, mainly com-
posed of clay minerals and colloidal silica, 
produced by devitrification and chemical 
alteration of glassy fine ash. 

Block lava: lava, usually intermediate to acid, 
typified by a coarse, angular blocky surface. 

Blueschist: a schistose rock containing blue 
sodic amphiboles, indicative of high pressure 
metamorphism. 

Breccia: rock composed of angular broken frag-
ments greater than 64 mm in diameter; can 
be volcaniclastic, sedimentary or fault relat-
ed. 

Caldera: a circular, basin-shaped depression, 
usually many times greater than the size of 
any individual volcanic vent, caused by col-
lapse of the roof of an underlying magma 
chamber following an eruption; also refers to 
the underlying volcanic structure. 

Calc-alkaline: describes a suite of silica-over-
saturated igneous rocks, characterized 
chemically by the steady decrease in iron con-
tent relative to silica during evolution of the 
magma; typical of magmas generated during 
orogenesis at destructive plate margins. 

Carbonatite: an igneous rock that contains 
more than 50% primary carbonate minerals. 

Clast: a fragment in a rock. 
Cleavage: plane of incipient parting in a rock, 

produced by the alignment of platy crystals 
such as mica in response to confining pres-
sure during deformation. 

Cognate xenolith: an inclusion in an igneous 
rock to which it is genetically related, for 
example as an earlier crystallized product of 
the same magma. 
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Complex: used herein to refer to a large-scale 
spatially related assemblage of igneous rock 
units possibly, but not necessarily, with com-
plicated igneous and/or tectonic relation-
ships and of various ages and diverse origins. 

Coulee: a thick viscous lava of limited length 
with blocky, very steep flow fronts; interme-
diate in shape between elongate lava flow 
and equidimensional lava dome. 

Cumulate: an igneous rock formed by crystals 
that precipitated early from a magma and 
accumulated due to gravitational settling, 
current activity or other magmatic processes 
without modification by later crystallization. 

Deuteric: describes reactions between primary 
minerals and the water-rich fluids that sepa-
rate from the same body of magma at a late 
stage in its cooling history. 

Diagenesis: the process of mineral growth 
and/or recrystallization leading to lithification 
of unconsolidated sediment to form rock. 

Diapir: a dome-shaped body of magma or 
mobile rock that has risen through country 
rocks as a result of its lower density and/or 
greater plasticity. 

Diatreme: a breccia-filled volcanic pipe formed 
by a gaseous explosion. 

Distal: far from the source. 
Dolerite: used herein as a synonym of micro-

gabbro (see Figure G2). 
Dyke: a tabular body of igneous rock, originally 

intruded as a vertical or steeply inclined 
sheet. 

Dynamothermal: type of metamorphism in-
volving directed pressure and shear stress as 
well as a wide range of confining pressures 
and temperatures. 

Effusive: describes eruption as lava rather than 
as pyroclasts. 

Enclave: an inclusion (xenolith) within an 
igneous rock, usually of some other igneous 
rock, which may or may not be related. 

Euhedral: describes a mineral grain, such as a 
phenocryst, with well-formed crystal faces. 

Eutaxitic: textural term describing elongate 
fiamme and glass shards, and produced 
through compaction and welding in an ign-
imbrite/ash-flow tuff; gradational to 
parataxitic. 

Fades: the characteristic features of a rock unit, 
including rock type, mineralogy, texture and 
structure, which together reflect a particular 
sedimentary, igneous or metamorphic envi-
ronment and/or process. 

Felsic: describes light-coloured minerals 
(feldspar/feldspathoid and silica) or an 
igneous rock containing abundant propor-
tions of these minerals; the opposite of 
mafic. 

Felsite: a field term for glassy and fine-grained 
felsic igneous rocks. 

Fenitization: metasomatism by alkali-rich flu-
ids. 

Fiamme: dark, devitrified lenses in welded tuff, 
typically formed from the collapse of pumice 
during welding. 

Flaser-banded: streaky layering with platy min-
eral aggregates surrounding lenticular bodies 
of granular material. 

Fluidization: mobilization resulting from pas-
sage of a fluid (usually a gas) through a gran-
ular solid. 

Foliation: the planar arrangement of compo-
nents within a rock. 

Foreland basin: a sedimentary basin developed 
by depression of a convergent continental 
margin due to the weight of sediment accu-
mulating in front of the orogenic belt. 

Fractional crystallization: process in which the 
early formed crystals in a magma are 
removed or otherwise prevented from equili-
brating with the residual liquid, which conse-
quently becomes progressively more evolved 
in composition (i.e. more fractionated). 

Glomeroporphyritic: a porphyritic rock con-
taining clusters of phenocrysts. 

Graben: an elongate down-faulted crustal block, 
commonly with a marked topographical 
expression. 

Granitization: the theory of the origin of gran-
ites by the chemical transformation of rock in 
its solid state by liquids and/or gases. 

Granophyric texture: texture of an acid 
igneous rock in which quartz and alkali 
feldspar penetrate each other, having crystal-
lized together. 

Greenschist facies: the temperature and pres-
sure conditions characteristic of hydrous low-
grade regional metamorphism. 

Greisen: a quartz-muscovite rock formed from 
the hydrothermal alteration of granite. 

Hornfels: a well-baked, hard, splintery rock 
resulting from thermal (contact) metamor-
phism. 

Hybridization: the intermixing of two or more 
magmas, which crystallize as a single rock, 
commonly having heterogeneous texture and 
complex mineralogy. 

621 



Glossary 

Hydroclastic: describes fragmentation of 
magma or hot rock by its interaction with 
water; (see also hydrovolcanic and phreato-
magmatic) . 

Hydromagmatic: processes driven by the inter-
action of magma with water. 

Hydrothermal alteration: changes in mineralo-
gy and chemistry in rocks resulting from the 
reaction of hot water with pre-existing min-
erals (cf. metasomatism). 

Hydrovolcanic: volcanic processes driven by 
the interaction of magma with water. 

Hypabyssal: describes an igneous intrusion, or 
its rock, emplaced at a depth intermediate 
between plutonic and volcanic. 

Hypersolvus: describes granites and syenites in 
which a single type of alkali feldspar crystal-
lized, rather than separate sodic and potassic 
feldspars. 

I-type: refers to an igneous rock, usually a gran-
ite, that formed by the partial melting of 
some other igneous or meta-igneous rock, 
e.g. in the mantle or lower crust (contrast 
with S-type). 

Incompatible elements: trace elements that 
are not readily accepted into the crystal struc-
ture of common rock-forming minerals dur-
ing the crystallization of magma and hence 
are concentrated preferentially into the 
remaining liquid. They are also concentrated 
in the first liquids produced during partial 
melting. 

Ignimbrite: the rock, typically silicic and 
pumiceous, formed by deposition from a 
pyroclastic flow; may partly or wholly com-
prise welded tuff (see also ash-flow tuff). 

Intermediate: applied to an igneous rock that is 
transitional between acid and basic (i.e. Si02  
between 52% and 63%). 

Juvenile: applied to volcanic fragments that 
have been derived directly from magma. 

Klippe: an isolated thrust-bound structural unit 
that is an erosional remnant of a large thrust 
sheet or nappe. 

Laccolith: an igneous intrusion, roughly circu-
lar in plan and concordant with the structure 
of the country rock; generally has a flat floor, 
a shallow domed roof and a dyke-like feeder 
beneath its thickest point. 

Lag breccia: coarse breccia of rock fragments, 
associated with ignimbrite; occurs typically 
near to the eruption site. 

Lamprophyre: name used for a distinctive 
group of largely hypabyssal rocks character- 

ized by abundant phenocrysts of mafic min-
erals, with felsic minerals confined to the 
groundmass. See Figure G5 for subdivisions. 

Lapilli-tuff: pyroclastic rock predominantly 
comprising clasts with an average size of 
between 2 and 64 mm in diameter. 

Lava: molten rock at the Earth's surface (con-
trast with magma). 

Lava tube: a hollow space beneath the solidified 
surface of a lava, formed by the draining out 
of molten lava after the crust had formed. 

Leucocratic: describes light-coloured igneous 
rocks containing few mafic minerals. 

Lithosphere: the outer layer of the solid Earth, 
including the crust and upper part of the 
mantle, which forms tectonic plates above 
the asthenosphere. 

Mafic: describes dark-coloured minerals, rich in 
magnesium and/or iron (Fe), or an igneous 
rock containing substantial proportions of 
these minerals, mainly amphibole, pyroxene 
or olivine; the opposite of felsic. 

Magma: molten rock beneath the Earth's surface 
(contrast with lava). 

Mantle: part of the interior of the Earth, beneath 
the crust and above the core. 

Mass-flow: the transport, down slope under the 
force of gravity, of large, coherent masses of 
sediment, tephra or rock; commonly assisted 
by the incorporation of water, ice or air. 

Megabreccia: a breccia of blocks so large that 
the hrecciated nature of the rock may be 
obscured; commonly formed during collapse 
to form calderas. 

Melange: a chaotic rock unit, characterized by 
the lack of internal continuity of contacts 
between component blocks and including 
fragments of a wide range of composition 
and size. 

Megacryst: any crystal (phenocryst or xeno-
cryst) in a crystalline rock that is very much 
larger than the surrounding groundmass. 

Melanocratic: describes dark coloured igneous 
rocks rich in mafic minerals. 

Mesobreccia: breccia in which the clasts are 
visible within a single exposure; commonly 
used to describe tabular sheets in the upper 
and middle parts of pyroclastic deposits fill-
ing calderas (see also megabreccia). 

Mesocratic: describes igneous rocks intermedi-
ate between leucocratic and melanocratic 
in colour. 

Meta: prefix added to any rock name to indicate 
a metamorphosed variety e.g. metabasalt is a 
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metamorphosed basalt. 
Metaluminous: degree of alumina-saturation in 

igneous rocks in which the molecular pro-
portion of Al2O3  is greater than that of 
Na,O+K,O, but less than that of 
Na,O+K,O+CaO. 

Metasomatism: process involving fluids that 
introduce or remove chemical constituents 
from rock thus changing its chemical and 
mineralogical composition without melting. 

Mid-ocean ridge: a continuous median moun-
tain range within the oceans along which 
new oceanic crust is generated by volcanic 
activity. 

Mid-ocean ridge basalt (MORB): type of 
tholeiitic basalt, generated at mid-ocean 
ridges. A world-wide, voluminous basalt type 
widely used as a fundamental standard for 
comparative geochemistry. 

Migmatite: a partially melted rock generally 
consisting of light-coloured layers of igneous-
looking felsic minerals and darker layers, 
richer in mafic minerals and having a meta-
morphic appearance. 

Moho (=Mohorovicic Discontinuity): the 
boundary surface within the Earth below 
which there is an abrupt increase in seismic 
velocity; marks the base of the crust above 
the underlying mantle. Geophysical and 
petrological criteria define slightly different 
positions for the boundary. 

Molasse basin: a sedimentary basin in an oro-
genic mountain belt within which thick 
sequences of coarse clastic sediments accu-
mulate. 

Nappe: a coherent body of rock, that has been 
moved a considerable distance away from its 
original location on a near-horizontal surface 
by thrusting or recumbent folding. 

Norm: a recalculation of the chemical composi-
tion of an igneous rock to obtain a theoreti-
cal mineralogical ('normative') composition; 
useful for classification purposes and for 
comparison with experimental studies of 
magma crystallization. 

Obduction: the over-riding/overthrusting of 
oceanic crust on to the leading edge of conti-
nental lithosphere during plate collision. 

Olistostrome: a sedimentary deposit consisting 
of a chaotic mass of intimately mixed hetero-
geneous materials, commonly including very 
large blocks, and formed by submarine 
slumping of unconsolidated sediment. 

Ophiolite: an ordered sequence of related  

ultramafic rocks, gabbros, sheeted dykes 
and basalt lavas that originated through the 
generation of oceanic crust. 

Orogenesis: crustal thickening following the 
collision of tectonic plates and resulting from 
magmatism, folding, thrusting and accretion, 
leading to regional uplift and mountain 
building. 

Outflow tuff: rock formed from pyroclastic 
flows that extend beyond the confines of a 
caldera. 

Pahoehoe: basalt lava with a smooth, ropy sur-
face. 

Parataxitic: textural term, similar to eutaxitic, 
but where the fiamme and glass shards are 
extensively streaked out. 

Partial melting: the incomplete melting of a 
rock to produce a magma that differs in com-
position from the parent rock. 

Pegmatitic: textural description of an area with-
in an igneous rock that is notably more 
coarsely crystalline and commonly forming 
veins and dykes (contrast with aplitic). 

Pelean: a volcanic eruption characterized by 
gaseous ash clouds associated with the 
growth and collapse of volcanic domes. 

Peperite: describes a breccia characterized by 
isolated blocks and lobes of igneous rock, 
commonly chilled and mixed with fluidized 
host sediment; typically present at the mar-
gins of high-level sills intruded into water-
bearing sediment. 

Peralkaline: degree of alumina-saturation in 
igneous rocks in which the molecular pro-
portion of AI,Oi  is less than that of 
Na,O+K,O. 

Peraluminous: degree of alumina-saturation in 
igneous rocks in which the molecular pro-
portion of Al2O3  is greater than that of 
Na,O+K,O. 

Petrogenesis: the origin and evolution of rocks. 
Petrography: the study of the mineralogy, tex- 

ture and systematic classification of rocks, 
especially under the microscope. 

Petrology: the study of the origin, occurrence, 
structure and history of rocks; includes pet-
rography and petrogenesis. 

Phenocryst: a crystal in an igneous rock that is 
larger than those of the groundmass, usually 
having crystallized at an earlier stage. 

Phreatic: describes a volcanic eruption or 
explosion of steam, not involving juvenile 
material, that is caused by the expansion of 
ground water due to an underlying igneous 
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heat source. 
Phreatomagmatic: describes explosive volcanic 

activity caused by the contact of magma with 
large volumes of water, producing intensely 
fine ash and abundant steam. 

Phreatoplinian: a rare type of explosive vol-
canic eruption and its deposits produced by 
phreatomagmatic processes (contrast with 
plinian) . 

-phyric: as in plagioclase-phyric', a porphyritic 
rock containing phenocrysts of plagioclase. 

Pillow lava: subaqueously erupted lava, usually 
basaltic in composition, comprising an accu-
mulation of smooth pillow shapes and lava 
tubes produced by rapid chilling. 

Plinian: type of explosive volcanic eruption and 
its deposits; magma is fragmented through 
the release of magmatic gas and released at 
high velocity to form an eruption column 
that extends high into the Earth's atmos-
phere. 

Pluton: an intrusion of igneous rock, emplaced 
at depth in the Earth's crust. 

Plutonic: describes igneous rocks formed at 
depth in the Earth's crust. 

Poikilitic: a texture of an igneous rock in which 
small crystals of one mineral are enclosed 
within a larger crystal of another mineral. 

Porphyritic: textural term, for an igneous rock, 
in which larger crystals (phenocrysts) are set 
in a finer grained or glassy groundmass. 

Porphyry: a field term for an igneous rock that 
contains phenocrysts within a fine-grained 
groundmass of indeterminate composition; 
usually preceded by a mineral qualifier indi-
cating the type of phenocryst present; e.g. 
feldspar porphyry. 

Protolith: the source rock from which an 
igneous rock was formed, most commonly by 
melting. 

Proximal: near to the source. 
Pumice: light-coloured pyroclast of generally 

acid, highly vesicular, glass foam. 
Pyroclast: a fragment (clast) ejected from a vol-

cano; ash, lapilli and block or bomb are 
pyroclasts that are respectively less than 
2 mm, 2 to 64 mm and more than 64 mm in 
diameter. 

Pyroclastic: describes unconsolidated deposits 
(tephra) and rocks that form directly by 
explosive ejection from a volcano. 

Pyroclastic breccia: a rock comprising pre-
dominantly angular pyroclasts with an aver-
age size greater than 64 mm in diameter. 

Pyroclastic fall deposit: tephra deposited by 
fall-out from a volcanic eruption cloud. 

Pyroclastic flow: a volcanic avalanche; a hot 
density current comprising pyroclasts and 
gases, erupted as a consequence of the explo-
sive disintegration of magma and/or hot 
rock; also describes the deposit from this 
eruption. 

Pyroclastic surge: similar to a pyroclastic flow 
but turbulent and less dense. 

Radiometric age: the age in years calculated 
from the decay of radioactive elements. 

Restite: the material remaining after partial 
melting. 

Rheomorphic: describes a very densely welded 
tuff that is characterized by folds and shears 
as evidence of the plastic deformation of the 
welding foliation by mass flow. 

Rodingite: a rock that has suffered extensive cal-
cium metasomatism; used here for veins 
rich in calcic pyroxene and garnet within ser-
pentinite. 

S-type: refers to an igneous rock, usually a gran-
ite, that formed by the partial melting of 
sedimentary or metasedimentary rocks (con-
trast with I-type). 

Serpentinization: hydrothermal alteration of 
ultramafic rocks in which the mafic miner- 
als are replaced by a range of hydrous sec-
ondary minerals, collectively known as ser-
pentine. 

Sheeted dykes: closely spaced dykes intruded 
parallel to each other; a major component of 
an ophiolite. 

Shoshonitic: describes a suite of igneous rocks 
common to continental destructive plate 
margins with higher values of K20 than calc-
alkaline rocks. 

Silica-saturation: a measure of the amount of 
silica available to form the major mineral 
components of an igneous rock, usually cal-
culated from the norm. Silica-oversaturated 
rocks may contain free silica as quartz; silica-
undersaturated rocks may contain feldspath-
oids in addition to feldspars. 

Silicic: alternative term to acid. 
Sill: a tabular body of igneous rock, originally 

intruded as a sub-horizontal sheet and gener-
ally concordant with the bedding or foliation 
in the country rocks. 

Spherulite: spherical mass of acicular crystals, 
commonly feldspar, radiating from a central 
point; commonly found in glassy silicic vol-
canic rocks as a result of devitrification. 
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Spilitization: the pervasive alteration of a 
basalt, commonly in a submarine environ-
ment; the dominant process is albitiza-
tion, together with other hydrous mineralog-
ical changes. 

Stoping: the emplacement of magma by detach-
ing pieces of country rock which either sink 
through or are assimilated by the magma. 

Strombolian: type of volcanic eruption and its 
deposits characterized by continuous small 
explosive `fountains' of fluid basaltic lava 
from a central crater. 

Subduction: the process of one lithospheric 
plate descending beneath another during 
plate convergence. 

Subsolvus: describes granites and syenites in 
which both sodic and potassic feldspars crys-
tallized simultaneously. 

Tephra: an unconsolidated accumulation of 
pyroclasts. 

Terrane: a fault-bound body of oceanic or conti-
nental crust having a geological history that is 
distinct from that of contiguous bodies. 

Tholeiitic: describes a suite of silica-oversaturat-
ed igneous rocks, characterized chemically by 
strong iron enrichment relative to magne-
sium during the early stages of evolution of 
the magma; formed in extensional within-
plate settings, at constructive plate margins 
and in island arcs. 

Transcurrent: a large-scale, steeply dipping 
fault or shear, along which the movement is 
predominantly horizontal. 

Transpression: crustal shortening as a result of 
oblique compression across a transcurrent 
fault or shear zone. 

Transtension: crustal extension as a result of 
oblique tension across a transcurrent fault 
or shear zone leading to localized rifts or 
basins. 

Tuff: a rock comprising pyroclasts with average 
grain size less than 2 mm in diameter. 

Tuff-breccia: a pyroclastic rock in which 
between 25 and 75% of the pyroclasts are 
greater than 64 mm in diameter. 

Turbidite: a clastic rock formed through deposi-
tion from subaqueous sediment-laden densi-
ty currents (turbidity currents) that move 
swiftly downslope under the influence of 
gravity. 

Ultrabasic: describes an igneous rock with a sil-
ica content less than that of basic rocks (less 
than 45% Si02). 

Ultramafic: describes an igneous rock in which  

dark-coloured minerals (amphibole, pyrox-
ene, olivine) comprise more than 90% of the 
rock. 

Ultrametamorphism: metamorphic processes 
at a temperature and pressure high enough 
to partially or completely fuse the affected 
rock and produce a rock with an igneous-
looking texture. 

Vesicle: a gas bubble cavity, usually in a lava or 
shallow intrusion. 

Vitroclastic: describes a pyroclastic rock char-
acterized by fragments of glass. 

Volcaniclastic: generally applied to a clastic 
rock containing mainly material derived from 
volcanic activity, but without regard for its 
origin or environment of deposition 
(includes pyroclastic rocks and sedimentary 
rocks containing volcanic debris). 

Volcanotectonic fault: fault along which the 
displacement occurred through subsurface 
movement of magma or during its eruption. 

Welded tuff: a glass-rich pyroclastic rock in 
which the grains have been welded together 
because of heat and volatiles retained by the 
particles and the weight of the overlying 
material. (This is not synonymous with ign-
imbrite though many ancient ignimbrites are 
welded.) 

Xenocryst: a crystal, like a phenocryst, but one 
that is foreign to the igneous rock in which it 
is found. 

Xenolith: a rock fragment that is foreign to the 
igneous rock in which it is found. 

Quartz 

60 	 60 

2/20

rhyolite rhyodacite dacite 

35' 	65 	'90 20 

quartz- 	quartz- 
trachyte 	I  trachyandesite 	basalt, 

5 	 andesite 
trachyte 	trachyandesite 

Alkali 	 Plagioclase 
feldspar 	 feldspar 

Figure G.1 The classification of fine-grained felsic and 
mafic crystalline igneous rocks. The distinction between 
basalt and andesite is based on the composition of the pla-
gioclase feldspar present. 
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Figure G.2 The classification of coarse-grained felsic and 
mafic crystalline igneous rocks. The distinction between 
gabbroic rocks and diorite is based upon the composition 
of the plagioclase feldspar present. Medium-grained rocks 
are named by attaching the prefix `micro' e.g. microgranite. 

Quartz 
granodiorite 

tonalite 

quartz-monzodiorite, 
quartz-monzogabbro 

60 60 

granite 
quartz-diorite, 

(syeno 	; (monzo quartz-gabbroic 
granite) 	, granite) rocks 

20 	 35 	65 90 	20 
quartz- 	quartz- 
syenite 	I monzonite 

Alkali 5  
5  syenite 	monzomte Plagioclase 

feldspar feldspar 
diorite, 

nepheline-syenite, gabbroic 
pseudoleucite- rocks 

syenite 
monzodiorite, 
monzogabbro 

60 60 

Feldspathoids 
(e.g nepheline, leucite) 

Figure G.3 The more-detailed classification of coarse-grained mafic crystalline igneous rocks, falling in the gabbroic rocks 
field of Figure G2. (a) Based upon the plagioclase, total pyroxene and olivine content, (b) based upon the plagioclase, 
orthopyroxene and clinopyroxene content, (c) figures (a) and (b) combine in three dimensions if necessary to form a tetra-
hedron. 

(a) Plagioclase (C) 
anorthosite 

90  

Plagioclase 

Figure G3b 

troctolite Figure G3a 

g Ate 

Orthopyroxene 

ne-gabbro, Olivine 
gabbronorite, Figure G4 
ine-norite 

10 Clinopyroxene 
ring ultramafic rocks 

Pyroxene 	pyroxenites 	40 	 peridotites 	Olivine 

(b)  

Plagioclase 
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// clinopyroxene- 	orthopyroxene- 
norite 	 gabbro 
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Olivine 
dunite 

90 	90 

wehrlite 

Q  

harzburgite a 
lherzolite 

40 	 40 

pyroxenite k 

10 	orthopyroxenite 	clinopyroxenite 	10 e. 

Orthopyroxene 	 Clinopyroxene 

Figure G.4 The classification of coarse-grained crystalline 
ultramafic rocks. Ultramafic rocks also include 'horn-
blendite' for rocks with more than 90% hornblende. 

Feldspar Predominant mafic minerals 

biotite, hornblende, 
diopsidic augite, diopsidic augite, 

(±olivine) (±olivine) 

more orthoclase 
than plagioclase minette vogesite 

more plagioclase 
kersantite spessartite 

than orthoclase 

Figure G.5 The classification of lamprophyres encoun-
tered in this volume. 

Figure G.6 The chemical classification of fine-grained crystalline igneous rocks, used when it is not possible to classify rocks 
according to their mineralogy due to very fine grain size. Heavily altered rocks such as are commonly encountered in the 
Caledonian Province can be difficult to classify chemically owing to the loss or addition of highly mobile elements such as 
sodium (Na) and potassium (K) and accompanying changes in silica (SiO,). 
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Seathwaite Fell Formation 
166 

Cam Loch Klippe 352, 352, 
353, 357, 360, 362-3 

Cam Spout Tuff 155, 162, 163 
Camas Eilean Ghlais 23, 382, 

392 
Cambrian Pipe Rock 386, 

389-90 
Canisp Porphyry (porphyritic 

quartz-microsyenite) 349, 
353, 380, 382-5, 382, 383, 
385, 391 

Capel Curig GCR site 22, 234, 
240, 283-7, 286, 287 

Capel Curig Anticline 285-7, 
287 

Capel Curig Volcanic 
Formation 240, 280, 281-3, 
282, 285-7, 286, 287, 308, 
313 

Carbonatite 359-61, 364-5 
Carghidown Formation 556-9, 

560 
Carn Llundain Formation 237, 

252-5 
Carneddau and Llanelwedd 

GCR site 22, 234, 237, 273-7, 
273, 274, 275 

Carneddol Rhyolitic Tuff  

Formation 242, 328, 329, 330 
links with Mynydd Tir-y-

cwmwd Microgranite 330, 
331, 332 

Carreg yr Imbill Intrusion 337 
Carrock Fell GCR site 21, 138, 

198-204, 199, 200, 202, 203 
Carrock Fell Complex 13-15, 

144, 145, 198-204, 200, 202, 
207, 208 
Carrock division 144, 198, 

201-4, 208 
cogenetic relations with 

Eycott Volcanic Group 144, 
198, 202-4 

emplacement orientations 
203-4 

layered mafic rocks 144, 
198, 199-201, 202, 203, 
204 

mineral lamination 199, 201 
Mosedale division 144, 198, 

199-204, 203, 208 
Carrock Mine 207, 209 
Castell Coch to Trwyncastell 

GCR site 22, 234, 237, 257, 
256-8, 258, 259 

Cautley Volcanic Member 143 
Cefn-hir Member, Cregennen 

Formation 270, 271, 272 
Chromite 30 

Highland Border Complex 
63 

Shetland Ophiolite 37, 
39-41, 48, 53 

Clatteringshaws Dam Quarry 
GCR site 24, 398, 402, 456-9, 
457 

Clinopyroxenite 85, 86 
garnet clinopyroxenite 35, 

85-7 
olivine-clinopyroxenite 42 
wehrlite-clinopyroxenite 33, 

41-2, 44-8, 50 
Clousta Basalt 566-7, 566, 567, 

568, 569, 569 
Clousta Conglomerate 566-7, 

567, 568 
Clousta Tuff 569 
Cnoc an Droighinn GCR site 

23, 352, 386 
Cnoc an Leathaid Bruidhe GCR 

site 23, 382, 384-5 
Cnoc Mor to Rubh'Ardalanish 
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GCR site 24, 398, 400, 405, 
417-21, 417, 419, 420 

Cnoc nan Cuilean intrusion 
(Loch Loyal) 347, 374, 377-8, 
379 

Columnar jointing 
ash-flow tuffs 162, 165, 176, 

179, 180, 254, 279, 279, 
315, 323 

basalts and andesites 490-2, 
490, 523, 524, 529 

composite dyke 159 
rhyolites 249-50 

Comendite see Grorudite 
Comrie pluton 9, 401-2, 405, 

444-8, 445, 446, 447 
geothermometric determina- 

tions 448 
metamorphic aureole 401, 

446-8 
multiple intrusion pulses 

444-5, 446 
normal zonation 444, 446 

Coniston GCR site 21, 138, 
176-80, 176, 177 

Coniston Copper Mines 176 
Conwy Rhyolite Formation 239 
Cordierite norite 130-2 
Cowie Formation (Stonehaven 

Group) 58 
Craig Cau Formation 267, 268, 

269 
Craig Hall GCR site 21, 108, 

109, 132-3, 133 
Craig More GCR site 24, 398, 

401, 446-8, 447 
Craig Rossie GCR site 25, 482, 

487, 537-9, 537, 538 
Craig y Garn GCR site 22, 234, 

241, 287-90, 289 
Crawton Bay GCR site 25, 482, 

487, 522-5, 523, 524 
Crawton Volcanic Formation, 

Crawton Group 487, 522, 
523-5, 524 

Creag na h-Innse Ruadhe GCR 
site 23, 352, 381-2 

Cregennen Formation 265, 
268, 271-2 

Criffel pluton 402-3, 405, 
460-8, 462, 463, 464, 465, 
467 
concentric zonation 460, 

461, 465 

deformation and foliation 
466-8 

Crinkle Tuffs 155-6, 162, 165, 
166, 168-9 

Croft Hill GCR site 21, 221-3, 
221, 222 

Croft pluton (tonalite) 221-3, 
221, 222, 224 
alteration and molybdenite 

mineralization 221, 223 
compositional zoning 221, 

223 
magmatic development 107 
multiple intrusive phases 

222-3 
Cromaltite (melanite-biotite 

pyroxenite) 349, 356, 357, 
364-6 

Cruachan Reservoir GCR site 
24,398, 400, 405, 429-34, 
430, 432, 482 

Crystal fractionation 6, 233, 
242, 243, 483, 485 
Appinite Suite 472 
Ben Nevis 497 
Cadair ldris 268 
Capel Curig Volcanic 

Formation 285 
Carrock Fell Complex 144, 

198, 203, 204 
Comrie pluton 444, 446 
Crawton Volcanic Formation 

524 
Eshaness, Shetland 563, 565 
Eskdale pluton 195 
Fleet pluton 459-60 
Garabal Hill-Loch Fyne plu-

ton 402, 448, 452 
Garnfor Multiple Intrusion 

327 
Griff Hollow composite sill 

230 
Insch intrusion 114, 121, 

124 
Loch Borralan 358 
Loch Doon pluton 453, 455 
Moelypenmaen andesites 

329 
Montrose Volcanic 

Formation 530 
Mynydd Penarfynydd 

Layered Intrusion 336 
Ochil Volcanic Formation 

539  

pre-emplacement 350, 351, 
354, 356, 364, 366, 374, 
379 

Ratagain pluton 412 
Rhobell Volcanic Complex 

247 
St David's Head Intrusion 

237, 263-4 
Skiddaw granite 210 
Skomer volcanic sequence 

338, 341-3 
'Younger Basics' gabbro 110, 

119, 121-4 
Culzean Harbour GCR site 26, 

482, 488, 546-8, 547, 548 
Cumulates, layered 36-7, 144, 

410, 472 
blocks in lavas 236, 243, 

245, 246-7, 246 
Grampian Highlands (North-

east) 110-11, 113-19, 117, 
121-2, 124, 127 

Lake District 199-204, 
205-6, 208, 263 

Mynydd Penarfynydd intru-
sion 242, 335-8, 337 

sedimentological features 
115, 117, 118-19, 121 

`stratigraphical' zoning 
111-12, 118-19, 122-4, 
127-8 

tectonic folding 114, 115, 
119, 127 

textures 364 
ultramafic 110-12, 114-24, 

117, 120, 128 
Curig Hill GCR site 22, 234, 

241, 242, 313-16, 314, 
315 

Cwm Clwyd Tuff Formation 
322, 323, 324-5 

Cwm Eigiau Formation 
Braich to du 280 
Capel Curig 285 
Curig Hill 313-14 
Cwm Idwal 308-9, 312 
Llyn Dulyn 281, 283 
Moel Hebog to Moel yr Ogof 

290-1 
Snowdon Massif 300-2, 306 
Yr Arddu 297 

Cwm Idwal GCR site 22, 234, 
241, 307-13, 307, 308, 309, 
311 
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Dacite 140, 142, 250-1, 273, 
274, 275-7, 486-7, 488, 554 

Dalradian 58-9, 61, 65-7, 
68-9, 107, 112, 130-2, 424, 
434, 447, 448 
Aberfoyle Slate 445, 447 
Ben Nevis basement' 493-4, 

496 
Bonawe Succession 425, 427 
Glencoe metasedimentary 

rocks 520, 521 
Leven Schist 501, 505-6, 

507, 509, 520-1 
palaeo-landsurface 500, 501, 

503, 505-6, 509-11, 569 
relations with Highland 

Border Complex 33-4 
Daly-Shand hypothesis 7, 348, 

354, 357, 365, 392 
Deer Park GCR site 26, 234, 

243, 342-4, 343 
Deerness Volcanic Member, 

Eday Flagstone Formation 
488, 571-2, 572 

Dent Group 143, 178, 212 
Diorite 144, 192, 193, 422 

Central England 219-21, 
223, 225, 227-30 

ferrodiorite 144, 201, 203-4 
hornblende diorite 145, 220, 

227-30 
microdiorite 206, 211, 213, 

246 
Scotland 69, 72, 132, 401-2, 

409-10, 419, 430, 434-6, 
440-55, 469, 487, 539-42 
appinitic diorite 422, 
449-50, 472 

appinitic meladiorite 413, 
415, 428, 469 

ferrodiorite 125 
ferromonzodiorite 122-3 
hornblende diorite 353, 
385-7, 469 

hornblende microdiorite 
353, 385-7 

meladiorite 175, 410, 411, 
412, 423, 434, 469, 473 

microdiorite 206, 405-6, 
416, 422, 424, 426-8, 
432-3, 469, 473-4, 516, 
517 

pyroxene meladiorite 401, 
469 

pyroxene-biotite diorite 
473 

pyroxene-mica diorite 412 
quartz-diorite 69, 416, 
423, 430, 434-5, 469 

Dol-cyn-afon Formation 319, 
320 

Dolerite 246, 272-3, 276, 293, 
299, 326, 336, 340 
Cadair Idris 264, 267-8, 269, 

272, 273 
Lake District 144, 145, 192, 

205-6 
quartz-dolerite 261, 263, 

539, 542 
Snowdonia 280, 297, 299, 

315, 321 
Dounans Limestone, Aberfoyle 

58,61,63 
Downan Point Lava Formation 

36, 100-3, 101, 102 
Duddon Basin (Ulpha 

Syncline) 139, 142, 143, 204 
Dundee Formation 531, 532-3, 

534 
Dungeon Ghyll Member, 

Seathwaite Fell Formation 
166, 168, 170 

Dunite/metadunite 33, 36-44, 
46-8, 50-1, 53, 88, 90-1, 126 

Durness Group limestones 
384, 386, 388 
Loch Ailsh 366, 367, 367, 

372 
Loch Borralan 354, 355, 

356, 357, 358, 360, 362, 
363, 365 

Dyffryn Mymbyr Tuff 285, 286 
Dykes 276, 293, 418, 466, 471, 

473-5, 541, 543-6 
beerbachites 82, 83, 84 
Ben Nevis Dyke Swarm 492, 

494-5 
Canisp Porphyry 382, 384 
Carrock Fell Complex 144 
Comrie pluton 447 
Criffel pluton 466 
Crinkle Crags 157-9 
dyke swarms 16 

Appinite Suite 405-6, 
468-9 

Ben Nevis 492, 494-5 
Etive Dyke Swarm 405, 
424-5, 428-9, 431-3, 

499, 500, 521 
Ochil Hills diorites 539, 
541, 541 

Rhobell Fawr 246-7 
Shap granite 212, 214 

gabbro dykes 
(Millenderdale) 35, 81-4, 
83 

grorudite 350, 352-3, 352, 
367, 380-2, 386, 387 

Kentallan intrusion 473-4 
Lake District 145-6, 157-9 
ledmorite 354, 382, 392-3 
Millenderdale 81-4, 83 
Mountsorrel complex 225, 

227 
quasi-sheeted dykes 35, 37, 

45-9, 50-1, 57, 81, 82 
spessartite 220 
see also Lamprophyre dykes; 

Sills 
Dynamothermal metamor-

phism 
Ballantrae Ophiolite 

Complex 35, 78-81, 79 
Shetland Ophiolite 54, 56, 

57, 58, 64 

Eastern Avalonia 10-11, 13, 
15-16, 17, 18, 29, 36, 140, 
219, 232, 397 

Eclogite-blueschist assemblage 
(Knockormal area) 84-7 

Eday Flagstone Formation 
570-2 

Eglwys Rhobell Formation 244, 
245 

Eilean Dubh Formation, 
Durness Group 389-90 

Emplacement mechanisms 
Appinite Suite 471 
Bonney's Dyke 76 
continuing granite debate 6 
Criffel pluton 461-2, 466-8 
Etive pluton 426, 428, 429, 

433, 434 
Glen Doll diorite 434, 437, 

437 
Highland Border Complex 

68 
Kentallen intrusion 475-7 
Loch Ailsh intrusion 367, 

373 
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Loch Borralan intrusion 355, 
356, 361-5 

Loch Loyal Syenite 378-9 
Ochil Hills diorites 540-2 
Ross of Mull pluton 418, 

420-1, 423-4 
Strontian pluton 413, 

416-17 
Tan y Grisiau granite 319, 

321 
Enclaves see Xenoliths 
Ennerdale intrusion 137, 
19,191,192 
associated basic rocks 192-3 
Crummock Water aureole 

144 
minor intrusions 145, 192-3 
relations to Skiddaw Group 

191-2, 193 
Epidote schists 78-9, 81 
Eshaness Coast GCR site 26, 

482, 488, 559-65, 560, 562, 
563,565 

Eskdale pluton 137, 143, 159, 
190, 194-8, 195, 196, 197 
xenoliths 196-7 

Ethie lavas 487, 528, 529-31, 
5.30 

Etive pluton 405, 425, 426, 
427, 429-34, 430, 432 
Beinn a'Bhuridh Screen 429, 

431-2, 433 
Cruachan facies 424, 425-9, 

427, 431, 433, 498, 500 
dyke swarm 405, 424, 

428-9, 431-3, 499, 521 
Lorn Plateau extrusive rocks 

424, 433 
Meall Odhar facies 424, 427, 

428-9, 431, 433 
Quarry Intrusion 429, 

430-1, 433-4 
reverse zoning 429 
Starav facies 424, 426, 427, 

428, 429 
Etive Rhyolites 501, 503, 505, 

507-8, 509, 512, 513-14, 519 
Eycott Hill GCR site 21, 138, 

145-9, 147 
Eycott Volcanic Group 13, 

137-8, 139-40, 144, 146-9, 
147, 206-7 
`Eycott-type' basaltic 

andesite 146, 146-9, 147 

relations to Skiddaw Group 
146, 146, 148, 149, 207-8 

relationship with Carrock 
Fell Complex (Mosedale 
division) 198, 201-4 

Falcon Crag GCR site 21, 1,38, 
149-53, 150, 151, 152 

Faults 
Bennane Lea Fault 96, 

99-100 
Bring Fault 572, 573 
Carrock End Fault 199 
Dove Cove Fault 100 
Drygill Fault 198 
Dungeon Ghyll Fault 170 
Efeilnewydd Fault 326, 337 
Garabal Fault 449 
Glen Doll Fault 434 
Glen Fyne Fault 401, 449 
Grave Gill Fault 170 
Great Glen Fault 397, 399, 

413, 417, 475, 477, 505 
Gualann Fault 61 
Highland Boundary Fault 33, 

58, 59-61, 59, 61, 65, 405, 
447, 487 

Isaac Gill Fault 157, 157 
Langdale Fault 167, 168, 

170-1 
Loch Loyal Fault 374, 377, 

378, 379 
Loch Tay Fault 401, 440, 

441, 443-4 
Melby Fault 559, 563, 565 
Menai Straits Fault-zone 334 
Moniaive shear-zone 16, 18, 

402, 456 
Newmead Fault 276, 277 
Ochil Fault 487, 534, 536, 

537, 539, 540, 542 
Orlock Bridge Fault 456 
Ramsay Fault 252 
Rhobell Fracture 244, 246, 

247 
Roughton Gill Fault 144, 

198 
St Abb's Head Fault 553, 556 
Stinchar Valley Fault 100 
Sulma Water Fault 565 
volcanotectonic faults 

(Scafell Caldera) 142, 153, 
157, 157, 159, 165-6, 
169-70, 171, 173, 174  

Walls Boundary Fault 17, 
403, 565 

Felsites 178, 180, 183-6, 185, 
187, 193, 198 

Ffestiniog Granite Quarry GCR 
site 22, 234, 241, 319-21, 
319, 320 

Fishguard Volcanic Group 236, 
247-52, 249, 250 

Fleet pluton 402-3, 456-60, 
457 
geophysics 456, 458 
Lake District affinities 456, 

458, 460 
Fluidization see Magma-wet 

sediment interactions 
Foel Ddu Rhyodacite 

Formation 328, 329, 330 
Foel Fras Volcanic Complex 

239, 280 
Foel Grach Basalt Formation 

239, 279, 280 
Foel Gron GCR site 23, 234, 

242, 332-3 
Foel Gron Granophyric 

Microgranite 332-3, 333 
Foliation 

Criffel pluton 466-8 
epidote schists and amphi-

bolites 79 
Etive pluton 426 
Fleet pluton 457 
gabbro 35, 81-2, 83, 84, 198 
(riff Hollow sill 228 
harzburgite 40 
Millenderdale 81-4, 83 
Rogart pluton 406, 409 
Strontian pluton 415-16 

Forest Lodge GCR site 24, 398, 
401, 438-44, 439, 442, 443 

Fucoid Beds 372, 384, 386 
Funtullich GCR site 24, 398, 

402, 444-6, 445, 446 

Gabbro 67, 70, 220, 335-6, 
.337, 338, 449 
biotite quartz-gabbro 199, 

201-2 
epidote-hornblende gabbro 

45, 47, 48, 49 
ferrogabbro 110, 122, 201, 

203, 208 
flasergabbro 48, 81, 128-9 
hornblende gabbro (xeno- 
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liths) 70, 422 
hypersthene gabbro 119, 

121-2, 124, 131, 133, 
199-202 

microgabbro 144, 201-2, 
208 

olivine-gabbro 70, 111, 117, 
124, 261-2, 410, 412 

pegmatitic gabbro 72-4, 76, 
76, 78, 118, 121 

beerbachites 82, 83, 84 
foliated 35, 81-2, 83, 84, 

129, 198 
Grampian Highlands 

110-12, 115, 117, 118-22, 
124, 128-31, 133 

granular gabbro 112, 
119-22 

syenogabbro 124 
two-pyroxene gabbro 

111-12 
Lake District 144, 205, 208 
laminated 262-3 
mylonite zones 127-8, 129, 

129, 130 
olivine ferrogabbro 123 
Pembrokeshire 261-3, 261, 

262 
shear deformation 127-30 

Gabbro-diorite complexes 
110-12, 114-19, 118-22, 
127-30 
Ballantrae Complex 35, 

69-72, 72-4, 74, 76, 78, 
81-4 

Carrock Fell 198-204, 203, 
208-9 

Carrock Fell see Carrock Fell 
Complex 

Millenderdale 35, 81-4, 83 
Mynydd Panarfynydd 

Layered Intrusion 334-8, 
335, 336, 337 

St David's Head 259-64, 
261,262 

Shetland Ophiolite 33, 41, 
43-9, 43, 46-54, 50, 53, 
69-72, 81-4 

see also Ballantrae Ophiolite 
Complex; Cumulates, lay-
ered; Gabbro; Grampian 
Highlands 

Gala Group 456 
Games Loup GCR site 20, 34, 

34, 35, 87-91, 88 
Garabal Hill-Glen Fyne ign-

eous complex 405, 448-52, 
450, 451 
age sequence 450 
magma modified by contam-

ination 452 
origin of granitic rocks 452 

Garabal Hill to Lochan Strath 
Dubh uisge GCR site 24,398, 
401-2, 405, 448-52, 450, 451 

Garnet pyroxenite 78-81 
Garnets, magmatic 113, 159 

Eskdale Pluton 196-8 
Fleet pluton 402, 457-9, 460 
lava phenocrysts 140, 151 
microdiorite (Haweswater) 

206 
pyroclastic rocks 142, 156, 

160 
rodingite 52-3 
syenites 358, 370, 372 
Threlkeld microgranite 188, 

189 
Garnfor Multiple Intrusion 

242, 325-7, 326, 329-30 
comagmatic enclaves 326-7, 

327 
links with Moelypenmaen 

lavas 325 
Garron Point to Slug Head 

GCR site 20, 33, 58-61, 59, 
60 

Garth Tuff 281, 285-6 
Garvock Group 487, 528, 530, 

531 
GCR site locality maps 32, 108, 

109, 138, 220, 234, 347, 352, 
382, 398, 482 

GCR site selection process 7-9 
criteria 8, 19-26 

Glaramara Tuff 178, 181 
Glaslyn Vent Complex 303, 304 
Glaucophane-crossite schist 

84-7 
Glen Banvie 'series' 440 
Glen Coe Ignimbrites 501, 

505, 507, 509, 512, 513-14 
Glen Dessary syenite pluton 

13, 347, 347, 351 
Moine envelope contamina-

tion 350-1 
Glen Doll diorite 434-8, 435, 

437 

appinitic minor intrusions 
434-5 

magma contamination 431, 
436-8 

xenolith melting and assimi-
lation 434, 435, 436-8, 437 

Glen More GCR site 24,398, 
400, 404, 409-12, 410, 411 

Glen Oykel North GCR site 23, 
352, 389-90 

Glen Oykel South GCR site 23, 
352, 381 

Glen Tilt igneous complex 
438-44, 439, 442, 443 
granitization 444 
intrusive contacts 440, 

441-2 
Neptunist and Vulcanist the-

ories 438 
origins of granite 438, 444 

Glencoe Volcano 425, 486, 
497-522, 498, 499, 502, 506, 
508, 511 
Basal Sill Complex 501, 503, 

505, 506, 507, 509, 512, 
520, 521,522 

cauldron subsidence 481, 
486, 497-501, 499, 510, 
515-17, 519 

comparison with Ben Nevis 
504-5 

Etive Dyke Swarm 499, 521 
evolutionary phases 503-4 
'flinty crush-rock' 500, 504, 

516, 517-19, 517, 518, 
520, 521 

ring fracture and intrusion 
486, 497, 499-501, 504-5, 
506, 515-22, 517, 518, 
519, 522 

volcanostratigraphy 501-3, 
502, 505-9, 510-13 

Glencoul Thrust 351, 352, 386 
Glenfinnan Group 413 
Gondwana 10, 11, 137, 233 
Goodwick Volcanic Formation 

248, 249-50 
Grainsgill GCR site 25, 138, 

207-10, 208 
Grampian Event 13, 107 
Grampian Group 440 
Grampian Highlands (North- 

east) 107-33, 108 
Haddo House-Arnage intru- 
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sion 130-2, 131 
Kennethmont intrusion 109, 

113, 132-3, 133 
locality map 108 
Maud intrusion 110, 112 
mineralogical zoning 

111-14, 111, 118, 119, 
122-4 

Morven-Cabrach intrusion 
110, 111, 112 

`Newer Granites' and `Older 
Granites' 112-13 

'Older Basic' rocks 107-8, 
112 

`Younger Basic' intrusions 
107-12 

see also Belhelvie intrusion; 
Insch-Boganclogh intru-
sion 

Grampian Highlands (South-
west) 486, 489-522 
see also Ben Nevis; Glencoe 

Volcano; `Younger Basic' 
intrusions 

Granite 132-3, 319, 406-7, 
492-7 
ferromicrogranite 201, 204, 

208 
microgranite 201-4, 219, 

225-6, 264, 268-9, 272-3, 
330-4, 445 

Lake District 137, 143-5, 
159, 190-2, 194-8, 
211-15, 213 
biotite granite 144, 207, 
208-10 

microgranite 143-4, 
187-90, 192, 194-5 

muscovite granite 143 
Scotland 403-4, 436-46, 

453-60 
biotite granite 402, 
418-20, 422-3, 450, 
456-7, 459, 461-5 

biotite-muscovite granite 
402, 456, 459, 461-5, 
465 

microgranite 416, 427, 
428, 432-3, 445-6 

muscovite granite 402, 
459, 464 

muscovite-biotite granite 
113, 461-5 

Granitic intrusions 13, 16, 17, 

18,137, 141, 397-477, 398 
Ben Nevis 399, 405, 492-7, 

492, 493 
Cadair Idris Microgranite 

264, 267-9 
Comrie pluton 401-2, 405, 

444-8 
Cregennen Microgranite 

270, 271, 272-3 
Criffel pluton 402-3, 460-8, 

462, 463, 464, 465, 467 
Croft pluton 221-3, 221, 

222,224 
emplacement mechanisms 

see Emplacement mecha-
nisms 

Ennerdale intrusion 144, 
145, 190-4, 191, 192 

Eskdale pluton 143, 159, 
190, 194-8, 195, 196, 197 

Etive pluton 405, 424-34, 
425, 426, 427, 430, 432 

Fleet pluton 402-3, 456-60, 
457 

Foel Gron Granophyric 
Microgranite 242, 332-3, 
333 

Garabal Hill-Glen Fyne com-
plex 405, 448-52, 450, 451 

Garnfor Multiple Intrusion 
242, 325-7, 326, 329-30 

Glen Tilt complex (Forest 
Lodge) 438-44, 439, 442, 
443 

Griff Hollow sill 227-30, 
228,229 

I-types and S-types 107, 113, 
192, 397, 401, 403 
Argyll and Northern 
Highlands 399, 417 

Southern Uplands 403, 
455, 456, 458, 460, 
463-5, 466 

intrusive suites (Scotland) 
Appinite Suite 397, 403-9, 
468-77, 470 

Argyll and North 
Highlands Suite 397, 
399-400, 405-34, 492 

Cairngorm Suite 397, 
400-1 

Galloway Suite 397, 
402-3, 456-68 

Shetland Suite 403  

South of Scotland Suite 
397, 401-3, 434-455 

Kennethmont complex 109, 
113, 132-3, 133 

Lake District batholith 137, 
143-4, 190, 194-5 

Loch Doon pluton 402, 
452-5, 454 

Mountsorrel complex 219, 
220, 224-7, 224, 226 

Mynydd Mawr 241, 319, 321 
Mynydd Tir-y-Cwmwd 

Microgranite 242, 330-1, 
331 

Mynytho Common 
Riebeckite Microgranite 
332 

Nanhoron Granophyric 
Microgranite 242, 332-4 

'Newer Granites' 397, 
405-8, 412 

orthotectonic and paratec-
tonic zones 397-9, 404-5 

Penrhyn Bodeilas 
Granodiorite 242, 327-8, 
327,328 

petrological zoning 6 
Comrie pluton 444 
Criffel pluton 460-5 
Croft pluton 221, 223 
Etive pluton 429 
Loch Doon pluton 453, 
455, 454 

plutonic suites 397-406, 
434-52,452-77 

Ratagain pluton 399, 400, 
404, 404-5, 409-12, 410, 
411 

Rogart igneous complex 
400, 401, 404, 405-9, 407, 
408 

Ross of Mull pluton 400, 
405, 417-424, 417, 419, 
420, 422 

Sandsting Complex 403, 
565, 569 

Shap granite 17, 140, 144, 
211-15, 212,213 

Skiddaw granite 17, 140, 
144, 199, 204, 207-10, 208 

Strontian pluton 400, 
412-17, 413, 414, 415, 
420, 421, 424 

Tan y Grisiau granite 241, 
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319-21, 3/9, 320 
tectonic settings 13, 16, 17, 

18 
Threlkeld microgranite 143, 

187-90, 187, 188 
Weardale granite 144-5 
Wensleydale intrusion 145 
zonation 452-6, 460-5, 462 

Granodiorite 143, 195, 196-8, 
219, 220, 224-7, 226, 327, 
440 
biotite granodiorite 196, 197 
microgranodiorite 145, 196, 

325-7, 420 
Scotland 401, 403, 449-52, 

454-5, 462-3, 466 
biotite granodiorite 399, 
413, 415, 416, 418, 426, 
461 

clinopyroxene-biotite-
hornblende granodiorite 
461-3, 464, 465-8 

hornblende-biotite gran-
odiorite 399, 406, 
413-16, 423, 431, 461, 
469 

microgranodiorite 406, 
416, 418, 420, 424, 428, 
432-3, 447, 469, 473-4 

Griff Hollow GCR site 21, 
227-30, 228, 229 

Griff Hollow composite diorite 
sill 227-30, 228, 229 
contact with country rock 

227-8 
igneous layering 227, 230 
lamprophyre sheets and sills 

227-8, 229 
Grorudite (peralkaline rhyo-

lite; comendite) 349 
in Cam Loch Klippe 352, 

352 
cutting Loch Ailsh syenite 

353, 367, 381 
dykes in Ben More thrust 

sheet 350, 380-2, 387 
in Loch Borralan intrusive 

381 
minor intrusives 380-2 

Haddo House-Arnage intru- 
sion 110, 112, 130-2, 131 

Ham Ness GCR site 19, 32, 33, 
48-51, 49 

Index 

Hanging Stone Tuff 155, 162 
Harestones Rhyolite 144, 186, 

198, 204 
Harrison Stickle Member, 

Seathwaite Fell Formation 
168, 170-1 

Harzburgite-metaharzburgite 
Ballantrae Complex 35, 69, 

71, 72, 74, 89-91 
Shetland Ophiolite 31, 33, 

36-41, 39, 51, 53, 53, 54 
Hawaiite-mugearite 36, 233, 

340-3, 488 
Haweswater GCR site 21, 138, 

205-7, 205 
Haweswater intrusions 205-7, 

205 
layered dolerite and gabbro 

205-6 
relationship with 

Borrowdale Volcanic 
Group 207 

Hawick Group 556 
Highland Border Complex 11, 

13, 33-4, 58-69, 59, 60, 62, 
66, 67 

Highland Border Grits 64 
Hill of Barra GCR site 20, 108, 

109, 113-15, 113 
Hill of Creagdearg GCR site 

21, 108, 109, 124-7, 125 
Hill of Johnston GCR site 20, 

108, 109, 122-4, 123 
Holehouse Gill Formation 140 
Hollorin Tuff 568 
Hornblende granofels 56-7 
Hornblende porphyrite (horn-

blende microdiorite; spessar-
tite) 349, 353, 380, 385-7, 
387 

Hornblendite 145, 366, 368, 
371, 449, 469 

Hoy Sandstone Formation 571, 
572, 573 

Hoy Volcanic Member 488, 
571-2, 573-4 

Huntly-Knock intrusion 110, 
112, 115-19, 116, 117, 130 

Hutton, James 438, 441, 444 
Hybridization 6, 71, 193, 

403-10, 412, 415, 417-21, 
420, 422-4, 441, 539, 541-2 

Hydromagmatic eruptions 563, 
559, 565  

Iapetus Ocean 7, 10-13, 14, 
17-18, 29-30, 35-6, 107, 
137, 140, 252, 397, 458, 460, 
559 
subduction of oceanic crust 

107, 233, 236, 243, 247, 
483, 485 

Iapetus Suture 11, 15, 16-17, 
17, 19, 397, 456, 458, 460, 
485, 488, 556 

Idwal Syncline 277, 280, 307, 
308, 309 

Igneous geochemistry 233 
Ballantrae Ophiolite 

Complex 77, 90, 91, 92 
bimodal basic-silicic activity 

233, 236-7, 242, 247, 259, 
268 

discrimination of extrusive 
rocks 94, 95 

granitic plutons (general) 
397, 399, 401-3 

MORB characteristics 233, 
268 

silica-undersaturated rocks 
353-4, 356-65, 391-2 

silicic rocks, origins 233, 
237, 263 

subduction-zone influence 
230, 233, 237, 243, 247, 
251, 342, 350, 483-5 

see also Calc-alkaline affini-
ties; Granitic intrusions; 
individual igneous bodies; 
Subduction; Tholeiitic 
affinities 

Ignimbrites see Ash-flow tuffs 
Insch-Boganclogh intrusion 

109, 110-15, 110, 111, 118, 
119-27, 120, 125, 126, 130 
cumulate zonation 122, 124 
layered cumulates 114-15, 

119-21, 122 
magnetic anomalies 114 
Red Rock Hills 122-4, 123 
tectonically disturbed layer- 

ing 114, 115, 119, 121 
ultramafic rocks 114-15, 

124-5 
Iona Group 418 
Isotope signatures 

Comrie pluton 446 
Criffel pluton 461, 463, 465, 

468 
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Eskdale pluton 195 
Etive pluton 428-9 
Fleet pluton 456, 458 
Garabal Hill-Glen Fyne 

igneous complex 449, 452 
Haddo House-Arnage intru- 

sion 132 
Loch Doon pluton 453, 455 
plutonic suites (Scotland) 

399, 401, 402 
Shap granite 214 

Kennethmont granite-diorite 
complex 109, 113, 132-3, 
133 

Kentallen GCR site 25, 398, 
404, 472-7, 471, 474, 476, 
477 

Kentallen intrusion 468, 
472-7, 472, 474, 476, 477 
in aureole of Ballachulish 

pluton 472, 475, 477 
faulting episodes 474-5 
pipe-shaped intrusions 473 
sequence of time relation- 

ships 475-6, 477 
Kentallenite (olivine mon-

zonite) 404, 472-6 
Kersantite 405, 418, 428, 558 
Kingshouse Fan, Glencoe 512, 

512 
Kirkley Bank Formation 184, 

186 
Knocklaugh GCR site 20, 34, 

35, 78-81, 79 
Knockormal GCR site 20, 34, 

35, 84-7, 85 
Knockvologan to Eilean 

a'Chalain GCR site 24, 398, 
400, 405, 421-4, 422, 423 

Lake District and northern 
England 137-215 
igneous stratigraphy 141 
locality map 138 
see also Carrock Fell 

Complex; Ennerdale intru-
sion; Eskdale pluton; 
Haweswater intrusions; 
Scafell Caldera; Shap gran-
ite; Side Pike complex; 
Skiddaw granite; Threlkeld 
microgranite 

Index 

Lamprophyre 47, 48, 50, 220, 
227-9, 403-7, 488, 556-9 
dykes, sheets and sills 353, 

387-90, 387, 389, 403-4 
Griff Hollow composite 
sill 220, 227-8, 229 

Lake District 145 
Shetland Ophiolite 47, 48, 
50 

Southern Uplands 488, 
552-3, 556-9, 559 

kersantite 405, 418, 428, 
558 

minette 145, 404, 405, 553 
spessartite 145, 220, 227, 

403-5, 404-5, 405, 418, 
428, 432 

vogesite 353, 386, 387-90, 
387, 388, 389, 403-4 

Lang Geo Sandstone Member 
572, 573 

Langdale Pikes GCR site 21, 
138, 167-71, 167, 169, 170 

Laurentia 9, 10-11, 13, 15-18, 
29, 107, 137, 140, 233, 397 

Lavas 
alkaline (Orkney) 573, 574 
andesitic see Andesite 
basaltic 

Ballantrae Ophiolite 
Complex 96-100 

Grampian Highlands 107 
Wales 233, 236, 237, 
239-41, 243-5, 249, 
264-8, 275-9, 293, 312 

boninite 35, 91, 92, 94, 96 
calc-alkaline 

Ben Nevis 496, 500, 505 
Lake District 140, 142, 
153 

Wales 233, 236-7, 247, 
274, 277 

cumulate blocks within 236, 
243, 245, 246-7, 246 

dacitic (Wales) 250-1, 274-6 
flow-breccias 101, 103, 151 
geochemical discrimination 

94, 95 
hawaiites and mugearites 36, 

233, 340-3, 488 
Highland Border Complex 

65-9 
hyaloclastites 

Ayrshire coast 75, 77, 550  

Wales 239, 240, 241, 247, 
249, 267, 274-7, 293, 
302-3 

Lorn Plateau within Etive 
pluton 424, 433 
South Kerrera 486, 489, 
491-2 

MORB characteristics 40, 68, 
233, 237, 251, 268 

oceanic island arc origin 13, 
17-18, 35, 68, 72, 77-8, 
88, 90-1, 94, 95 

pahoehoe and as 146, 149, 
155, 160, 277, 491, 492 

pargasite-bearing basalts 
244-5, 245, 247 

142, 149-51, 152-3, 159 
rhyodacite 250-1, 537-9, 

539 
rhyolitic see Rhyolite 
silicic (Wales) 242, 251, 252 
Southern Uplands 

(Ordovician) 13, 15-16, 
17, 35-6, 100-3 

subaerial 77, 140, 149, 152, 
246, 342, 491-2, 523-4, 
528, 531, 534, 544, 553, 
556 

submarine basalts 264 
submarine dacite lava 

(Wales) 250-1 
tholeiitic 13, 15, 481, 485, 

524, 563-5, 569 
Ballantrae Ophiolite 
Complex 88-91, 92, 94, 
95 

Grampian Highlands 
(North-east) 107 

Highland Border Complex 
58-9, 67 

Lake District 140, 206-7 
Southern Uplands 101-2 
Wales 233, 236, 237, 268, 
274, 277, 336 

within-plate oceanic island 
origin 16, 18 
Ballantrae Complex 35, 
71, 77-8, 91-6, 99-100 

Highland Border Complex 
67 

Southern Uplands 36, 103 
Layered cumulates see 

Cumulates 
Lea Larks GCR site 24, 398, 
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402, 459-60, 457 
Ledmorite (melanite 

nepheline-microsyenite) 349, 
353, 354, 355, 356-8, 356, 
361-4, 382, 387, 391-3 

Leucotonalite/trondhjemite 35, 
69-72, 494 

Leven Schist (Dalradian) 501, 
505-6, 507, 509, 520-1, 522 

Lewisian Complex 418 
Lime Craig Quarry, Aberfoyle 

63, 64 
Lincomb Tarns Formation 176, 

177, 178-9 
columnar jointing 176, 179, 

180 
Lingcove Formation 155, 164 
Lingmell Formation 163, 165, 

168, 170, 179 
Lingmoor Tuff 172, 174 
Lintrathen Porphyry (dacitic 

ignimbrite) 486-7, 524 
Llanbedrog GCR site 23, 234, 

242, 330-1, 33/ 
Llanbedrog Volcanic Group 

242, 326, 328-30, 330, 
332-3, 336 

Llanrian Volcanic Formation 
256-9, 257, 259 

Llanvirn Tarn Moor Formation 
140 

Llewelyn Volcanic Group 
239-40, 278 

Llyn Dulyn GCR site 22, 234, 
240, 281-3, 282, 284 

Llyn (Lleyn Peninsula) 325-38 
Llyn Syncline 325, 328-9 
Llyn y Gafr Volcanic Formation 

265-7, 268, 272 
Loch Achtriochtan GCR site 25, 

398, 399, 482, 486, 519-22, 
522 

Loch Ailsh intrusion GCR site 
23, 352, 353, 366-74, 367, 
369, 370, 371 
age relationships to Ben 

More Nappe 366, 367 
assimilation of dolomitic 

limestones 366, 367 
contact metamorphism 366, 

367, 372, 374 
deformation related to 

Moine Thrust 367-8, 373 
emplacement 367, 373 

Index 

external contacts 367 
`grorudite' dykes 381 
magnetic anomalies 367, 

368, 371-2, 373 
multiple phases of syenite 

intrusion 368-72, 373 
syenite magma reactions 

with sediments 372-3 
ultramafic rocks 368, 371-2 
xenoliths 369-71, 371, 

372-3 
of altered limestone 371, 
372 

of metamorphic rocks 
372-3 

of pyroxene syenite 
369-71, 371 

Loch Airighe Bheg GCR site 
24, 398, 400, 404, 405-9, 
406, 407, 408 

Loch Borralan intrusion GCR 
site 23, 347, 347, 351, 352, 
353-66, 356, 359, 360, 361 
carbonatite 359-61, 364-5 
contact between early and 

late suites 354, 356, 361-2, 
365 

cumulate textures 364 
Early Suite 354, 356-61, 

364, 365 
external contacts 355, 363 
Late Suite 354, 356, 361, 

363-4, 365, 366 
Ledbeg Thrust 359 
Loyne mass 359, 363 
pseudoleucite deformation 

358, 362-3, 364, 365 
Rare Earth Element plots 

364 
relationship to Ben More 

Thust 357, 362-3, 365-6, 
367, 381 

skarn rocks 364, 365 
ultramafic rocks 355, 356-7, 

365 
see also Alkaline intrusions; 

Loch Ailsh intrusion; Loch 
Loyal Syenite 

Loch Dee GCR site 24, 398, 
402, 452-5, 454 

Loch Doon pluton 402, 405, 
452-5, 454 

Loch Ell Group 413 
Loch Lomond Clastics 

(Highland Border Grits) 61, 
64, 68 

Loch Loyal Syenite Complex 
GCR site 23, 347, 347, 353, 
374-9, 375, 376 
ballooning diapiric emplace-

ment 378-9 
Ben Loyal intrusion 347, 

374-7, 375 
Ben Stumanadh intrusion 

347, 374, 378-9 
Cnoc nan Cuilean intrusion 

347, 374, 377-8, 379 
lamination 376, 377, 378-9 
Loch Loyal Fault 374, 377, 

378, 379 
metasomatized Moine xeno-

liths 377-8, 379 
multiple phases of intrusion 

379 
peralkaline character (Ben 

Loyal) 377, 379 
relationships to Moine enve- 

lope 374-6, 378-9 
Loch Sunart GCR site 24, 398, 

400, 412-17, 413, 414, 415 
Lochaber Subgroup 440 
Long Top Tuffs 155, 156, 164, 

166, 168 
Lorn Plateau Lavas 486, 489-92 
Lotus Quarries to Drungans 

Burn GCR site 24, 398, 403, 
460-5, 462, 463, 464, 465 

Low Water Formation 177, 178, 
179 

Lower Crafnant Volcanic 
Formation 241, 313, 315-16 

Lower Crystal Tuff Member, 
Llanrian Volcanic Formation 
256, 258 

Lower Eday Sandstone 
Formation 572, 573 

Lower Rhyolitic Tuff Formation 
240, 241 
Cwm Idwal 307-8, 310-13, 

311 
geochemical correlation 

with Tan y Grisiau granite 
321 

Moel Hebog to Mod yr Ogof 
291, 293, 296 

Snowdon Massif 300-5, 302, 
306 

Yr Arddu 297-300, 299 
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Luban Croma GCR site 23, 
352, 386-7, 387 

Magma 
contamination 6, 130-1, 

327, 350-1, 419-20, 431, 
436-8, 452, 461, 496-7, 
539 

mixing 6, 75, 132, 133, 213, 
327, 422-4, 433, 461, 500, 
510 

multiple phases of intrusion 
401-2, 405 
Ben Nevis 494-6 
Criffel pluton 462, 465 
Croft pluton 223 
Etive pluton 424-9, 433 
Loch Ailsh intrusion 
368-72, 379 

Loch Borralan 364-5 
Loch Doon pluton 453 
Loch Loyal intrusion 379 
St David's Head Intrusion 
260, 263, 264 

Magma sources 17-19, 350-1, 
411-12 
sub-Lewisian Foreland 

350-1, 353, 366, 383, 384, 
385, 392-3 

within-plate oceanic island 
origin 16, 18, 35, 36, 67, 
77-8, 82, 91-6, 99, 100, 
103, 341 

Magma-wet sediment interac-
tions 5-6, 149 
Ayrshire coast 543-6, 548, 

550-1, 550-2 
fluidization at contacts 5, 

180-3, 183, 287, 528, 
530-1, 544-5 

Glencoe Volcano 500-1, 
503, 508, 509 

Grampian Highlands 489, 
491, 492 

Lake District 180-4, 183 
Midland Valley 488 
minor intrusions 161, 

180-2, 182, 183, 250, 251, 
254 

Ochil Hills 532, 533 
Shetland 559-60, 563, 565, 

568, 569, 570 
Wales 248, 254, 254, 255, 

284, 285, 287, 337 

Index 

see also Peperites 
Maud intrusion 108, 110, 112 
Mélange deposits 71, 72, 74, 

77, 78, 86-7 
Metagabbro see Gabbro 
Metasomatism 71, 193, 207, 

209-10, 213, 350-1, 355, 
377-9, 541-2 

Middle Crafnant Volcanic 
Formation 241, 316-19, 317 

Midlands Microcraton 11, 15, 
16, 219-20 

Millenderdale GCR site 20, 34, 
35, 81-4, 83 
gabbro dykes 35, 81-4, 83 

Millour and Airdrie Hill GCR 
site 25, 398, 403, 465-8, 467 

Mineralization 535 
Comrie pluton 447 
Croft pluton 221, 223 
Duror of Appin cluster 468 
Fleet pluton 456 
Huntly-Knock intrusion 118 
Kentallen 474 
Lake District 144, 176, 207, 

209-10, 211, 212 
Mountsorrel complex 225, 

226, 227 
Ratagain pluton 409 
Snowdon Massif 300, 317 
South Leicestershire diorites 

221, 223 
Minette 145, 404, 405, 553 
Minor intrusions 236, 242, 

246, 247, 249, 250 
basic 241, 246, 247-8, 293, 

296 
cak-alkaline lamprophyres 

397, 403, 404-5 
dacitic 274 
dolerites 264, 267-8, 272-3, 

276, 280, 293, 297, 299, 
315, 321, 326, 336 

Ennerdale 145, 192-3 
granite (Belhelvie) 129 
Lake District 145 
magma-wet sediment inter- 

actions 161, 180-2, 182, 
183, 183, 250, 251, 254 

Midlands suite 220-1, 
227-30 

rhyolitic 255, 256, 288-90, 
291, 294, 296, 297-8, 300, 
305, 305, 306  

silicic 240, 241 
Strontian pluton 418, 420, 

421, 424 
see also Alkaline minor 

intrusions; Dykes; Sills 
Moel Hebog to Moel yr Ogof 

GCR site 22, 234, 241, 290-6, 
292, 293, 294, 295 

Moelwyn Volcanic Formation 
321 

Moelypenmaen GCR site 23, 
234, 242, 328-30, 328, 329 

Moelypenmaen lavas 328-30, 
329 
links with Garnfor Multiple 

Intrusion 325-6, 329 
magmatic development 

329-30 
Moho 

geophysical 31, 41, 43-4, 45, 
46, 47 

petrological 31, 33, 36, 37, 
39, 40, 45, 47 

Moine Supergroup 351, 366, 
405, 409, 413, 418, 420, 421 
relations to Ben Loyal intru-

sion 374-6 
Moine Thrust 347, 347, 348, 

351, 352, 355 
Achall Culmination 347, 

380, 387, 390 
alkaline activity related to 

tectonic events 348, 351 
Assynt Culmination 351, 

352-3, 352, 366, 380 
deformation of Loch Ailsh 

intrusion 367-8 
nordmarkite sills localized 

by 390-1 
Montrose Volcanic Centre 525, 

527, 528, 530 
Montrose Volcanic Formation 

487, 525-31, 526, 527, 529, 
530 
Ferryden and Usan lavas 

487, 525-7, 527, 528 
Monzodiorite 422, 425-7 

hornblende-biotite monzodi-
orite 426, 431 

quartz-monzodiorite 406-9, 
407, 408, 434-6, 437 

Monzogranite 400, 401, 403, 
421, 425, 428, 531 

Monzonite 469 
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olivine monzonite (kental- 
lenite) 123, 472-7 

quartz-monzonite 405, 409, 
410-12 

Morar Group 405 
Morven-Cabrach intrusions 

110, 111, 112 
Mountsorrel complex (granodi-

orite) 219, 220, 224-7, 224, 
226 
alteration and molybdenite 

mineralization 225, 226, 
227 

calc-alkaline geochemistry 
224, 226-7 

contact relations with host 
rock 224, 225-6, 227 

magmatic sequence 225-7 
Mu Ness Klippe 48-51, 50 
Mu Ness peninsula 48-51, 49 
Muckle Billerin Tuff 566, 566, 

567-8, 567, 569, 569 
Muckle Head Tuff 566-7, 567, 

568 
Mugearite 36 
Mynydd Penarfynydd GCR site 

23, 234, 242-3, 334-8, 335, 
336, 337 

Mynydd Penarfynydd Layered 
Intrusion 242-3, 334-8, 335, 
336, 337 
links with Nod Glas 

Formation 337-8 
Mynydd y Gader dolerite 

264-6, 267-8 
Mynytho Common Riebeckite 

Microgranite 332 

Nanhoron Quarry GCR site 23, 
234, 242, 333-4, 333 

Nanhoron Granophyric 
Microgranite 242, 332-4 

Nant Francon Subgroup 278, 
283, 288, 330, 332, 333, 335 

Nant y Gledryd Member, 
Carneddol Rhyolitic Tuff 
Formation 329, 331 

Neolithic stone-axe factories 
167, 168 

Index 

Nordmarkite (quartz-syenite) 
349, 350, 353, 356, 361-2, 
365, 366, 374-9, 390-1 

Norite 110, 114, 120, 128-30, 
132 
cordierite norite 112, 130-2 
quartz-biotite norite 112, 

125-7, 130-2 
quartz-norite 130-1 

North Creake Borehole 219 
North Glen Sannox GCR site 

20, 33, 34, 65-9, 66, 67 
Norwick Hornblendic Schist 

56-7 

Obduction 3, 11-13, 29, 51, 
54, 58, 64, 77, 80-1 
Ballantrae Complex 71, 80, 

84 
ophiolites 35, 78, 80, 84 

Ochil Volcanic Formation 487, 
531-9, 535, 537, 539, 539, 
542, 542 

Ochil-Sidlaw Anticline 525, 
527 

Offrwm Volcanic Formation 
265, 268, 270-2 

Ogof Colomenod Conglo-
merate Member, Carn 
Llundain Formation 252-3, 
255 

Ogof Glyma Tuff 253, 256 
Olistostromes 

Bennane Lea 96 
Cadair Idris 267 
Pinbain block 72, 74-5, 75, 

77, 78 
Ophiolite complexes 7, 27-103 

amphibolite 78-9, 81 
chert 97, 98, 99, 100-3 
eclogite 84-7 
geographical distribution 29, 

29 
glaucophane schist 84 
hornblendic rocks 54-6 
idealized ophiolite sequence 

30-1, 30 
jasper 63-4 
(meta)dunite 35, 36-7,  

69-72, 74, 86 
Moho 30, 31 
ultramafic nomenclature 31 
see also Ballantrae Ophiolite 

Complex; Highland Border 
Complex; Moho; Shetland 
Ophiolite 

Orcadian Basin 17, 403, 563, 
564, 565, 571, 573 
extensional tectonic regime 

485-6, 564-5, 569, 571-2, 
574 

Orthopyroxenite 118, 377, 529 
Outwoods Shale Formation 

227 

Paddy End Member, Lickle 
Formation 178, 179 

Palaeomagmatism 203, 321, 
570-2, 572, 574 

Pandy GCR site 22, 234, 242, 
322-5, 322, 324 

Pandy Tuff Formation 322-3, 
323, 323-5 

Pared y Cefn-hir GCR site 22, 
234, 237, 269-73, 269, 270, 
271 

Pavey Ark Member, Seathwaite 
Fell Formation 166, 168, 
170-1, 170 

Pelagic sediments 60-1, 101, 
103 

Pen Caer GCR site 22, 234, 
236-7, 247-52, 248, 249, 
250, 251 

Pen-y-gader dolerite 264, 
267-8 

Penmaen Formation 328, 329 
Penrhyn Bodeilas GCR site 22, 

234, 242, 327-8, 327 
Penrhyn Bodeilas Granodiorite 

Intrusion 242, 327-8, 327, 
328 
comagmatic enclaves 327, 

327-8 
Penygadair Volcanic Formation 

266, 267, 268 
Peperites 

Lake District 149, 151, 161, 
Ness of Clousta to the Brigs 40-5, 47-8, 50, 91 162, 164, 173, 174, 181, 

GCR site 26, 482, 488, 
565-71, 566, 567 

(meta)gabbro 33, 41, 43-8, 
43, 50-4, 57, 69-72, 81-4 

182, 183, 183 
Scotland 501, 506, 508, 509, 

Nod Glas Formation 334, 
337-9 

(meta)harzburgite 31, 33, 
35, 37, 51, 53-4, 57, 64, 

532, 533, 550-1, 561, 568, 
569 
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Wales 255, 337 
see also Magma-wet sedi-

ment interactions 
Peridotite 110-11, 114, 115, 

124-7, 448-9, 451, 451, 469, 
473, 475 
biotite peridotite 469 

Perthosite (alkali feldspar-syen-
ites) 349, 355-6, 361, 365, 
366, 367, 368, 370, 372, 374 

Pets Quarry GCR site 21, 138, 
180-3, 182 

Pettico Wick to St Abb's 
Harbour GCR site 26, 482, 
488, 552-6, 554, 556 

Phreatomagmatic/phreatic 
events and deposits 
Glen Coe volcano 501, 503, 

504, 507, 509-10, 512 
Lake District 138, 153, 

154-8, 159, 160-3, 164, 
166, 170-2, 174 

Shetland 488, 565, 568, 569, 
570 

Whorneyside Formation 155, 
157, 159, 160-4, 160, 166 

Picrite 335-6, 336, 338 
Pillow lavas 

Scotland 
Ayrshire coast 544, 544, 
546-8, 548, 549, 550-2 

Ballantrae Ophiolite 
Complex 34, 72, 74, 77, 
87-93, 93, 95, 96-7 

Grampian Highlands 489, 
491-2 

Highland Border Complex 
33, 58-9, 61, 66 

Midland Valley 525-6, 
528, 529-30, 532, 543-6, 
544 

Southern Uplands 100-3, 
102 

Wales 236, 237, 239, 243 
Builth Inlier 275 
Cadair Idris 266-7, 266 
Pared y Cefn-hir 269, 271, 
272 

Pembrokeshire 248-50, 
249 

Skomer Island 340, 341 
Snowdonia 290, 293, 296, 
310, 312, 313 

Pinbain volcanosedimentary 

Index 

block (Slockenray coast) 
72-5, 73, 76, 77-8, 99 
genesis of volcanic rocks 

77-8 
lava mixing 75, 77 
mélange deposits 71, 72, 74, 

77, 78 
olistostrome 72, 74-5, 75, 

77, 78 
Pitscurry and Legatesden quar-

ries GCR site 20, 108, 109, 
119-22, 119, 120 

Pitts Head Tuff Formation 240, 
241-2 
Braich to du 280-1 
Craig y Garn 288, 290 
Cwm Idwal 308, 309, 312 
Moel Hebog to Moel y Ogof 

291-2, 293, 294, 294, 296 
Snowdon Massif 302, 306 

Point of Ayre GCR site 26, 482, 
488, 570-2, 571 

Port Schuchan to Dunure 
Castle GCR site 26, 482, 488, 
542-6, 543, 544 

Porth Maen Melyn Volcanic 
Formation 248-9, 248 

Portsoy Lineament 107, 127 
Pulaskite (pyroxene syenite) 

349, 357, 364, 366, 368, 
370-1, 371, 372, 373, 374 

Punds to Wick of Hagdale GCR 
site 19, 31, 32, 33, 36-41, 38 

Pwll Bendro Member, Carn 
Llundain Formation 237, 253, 
255 

Pyroclastic rocks 
ash-fall tuffs 5, 138, 169, 

172-3 
Lake District 142, 152, 
153, 155, 161-3, 168, 
170, 172-3 

Orkney 573 
Snowdonia 316, 317 
Wales 237, 242, 255, 322, 
324-5 

breccias 30, 156, 165, 267, 
291, 299, 310-12, 561-3, 
563 
Lake District 156, 165, 
168, 170-6 

Pembrokeshire 248 
Shetland 560-1, 562, 563, . 
565 

Snowdonia 298-9, 303, 
310, 312, 317 

Wales 267, 291, 299, 
310-12 

co-ignimbrite ash-fall tuffs 
169, 172-3 

co-ignimbrite lag breccias 
156, 166, 167, 170, 171, 
312 

debris-flow deposits 266-7, 
268, 271, 274-7, 292, 310, 
316, 548 

lapilli-tuffs 
Berwyn Hills 323 
Builth Inlier 274-6 
Lake District 140, 148, 
152-3, 162, 165, 172, 
178-80, 185 

Shetland 566-7 
Snowdonia 292, 297-8, 
310 

Wales 253, 256-8, 258, 
292 

megabreccias 143, 171, 174, 
176, 291, 296 

sediment-gravity flows 248, 
249, 255 

siliceous nodules 156, 185, 
340-1, 340 
Lake District 156, 185 
Pembrokeshire 340-1, 340 
Snowdonia 270, 280, 289, 
291, 294, 296, 299, 299, 
309 

surge deposits 142, 155, 
160, 172, 175, 242, 322, 
324-5 

turbiditic tuffs 237, 254, 
255-6, 259, 266-7, 270-1, 
274-6, 310 
Builth Inlier 274-6 
Lake District 140, 143, 
153, 161, 164, 166, 170, 
180, 181, 183 

Snowdonia 317-19 
Wales 237, 254, 255-6, 
259, 265-7, 270-1, 
274-6, 310 

see also Ash-flow tuffs/ign-
imbrites; Bedded 
Pyroclastic Formation 

Pyroxenite 35, 37, 40, 72, 74, 
78, 449, 473, 475 
biotite pyroxenite 469 
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221, 224, 227 535, 537-9 
Grampian Highlands 107, 

113, 129, 132, 133 
Rhyolite 204, 

329, 340-1, 
249, 
494, 

251, 
496, 

255-6, 
532 

Granitic rocks of Scotland ash-flow tuffs 243, 248, 316, 
403-4, 408, 409, 413, 418, 559, 560-1, 563, 565 
444, 446, 450-3, 456, 460 autobrecciated lavas 255, 

Highland Border Complex 
33, 487 

Lake District 140, 141, 143, 
144-5, 184, 186-7, 
189-90, 193, 194-5, 198, 
204, 209-11, 214 

256, 294, 312, 507 
columnar jointing 249-50 
domes 244, 249, 251, 

288-91, 294-6, 298-9, 
305-6, 321 

Etive Rhyolites 501-3, 505, 
Midland Valley 488, 489, 

524, 533-4, 536, 541 
507-8, 511-13, 519 

Glencoe 500, 501, 503-4, 
North-west Highlands 347, 505, 507-8, 507, 509-10, 

354, 355, 365-6, 373, 374, 511, 513 
377, 379, 381 Lake District 142, 145, 146, 

Ochil Volcanic Formation 
531, 534 

Orkney and Shetland 563-4, 
574 

Shetland Ophiolite 31, 34, 
48, 58 

Southern Uplands 100, 552, 
553, 556, 558-9 

159, 165-6, 178, 184-6 
lavas 233, 237, 239-41, 243, 

248-9, 256, 278, 288-90, 
303, 310, 312, 339-42 

minor intrusions 145, 
157-9, 255-6, 288-91, 
294, 296-8, 300, 305-6, 
305 

garnet metapyroxenite 
78-81 

Loch Ailsh 366, 368, 373 
biotite pyroxenite 366, 
372 

biotite-magnetite pyroxen-
ite 368, 372 

diopside pyroxenite 
371-2 

Loch Borolan 352, 355-7, 
360, 362, 364 
biotite-magnetite pyroxen-
ite (cromaltite) 356, 357, 
364-6 

diopside pyroxenite 365 

Quartz-albite (plagiogranite) 
veins 47, 48, 50 

Queen's Cairn Breccias 513-14 
Queen's Cairn Fan 514 
Qui Ness to Pund Stacks GCR 

site 19, 32, 33, 45-8, 45 

Racks Tuff 281, 285-6 
Radiometric ages 481-2, 484 

Ballantrae Ophiolite 
Complex 34-5, 69-72, 77, 
79, 80, 82, 87, 88, 90-2, 93 

Central England 219, 220, 

Index 

Wales 244, 321 
Ratagain pluton 400, 404, 405, 

409-12, 410, 411 
`appinitic' inclusions 410, 

411 
hybridization 410, 412 
magma sources 411-12 
transitional calc-alkaline to 

tholeiitic aspects 399, 409, 
411-12 

Ray Crag and Crinkle Crags 
GCR site 21, 138, 142-3, 
153-60, 154, 156, 157, 
158 

Red Craig GCR site 24, 398, 
402, 434-8, 435, 437 

Red Head Formation 528, 
530-1 

Red Rock Hills 122-4, 123 
Rest Gill Tuff 156-7, 162, 166, 

168 
Rheic Ocean 16, 19 
Rhobell Fawr GCR site 22, 234, 

236, 243-7, 244, 245, 246 
Rhobell Volcanic Complex 236, 

243-7, 244, 245, 246 
Rhobell Volcanic Group 243-6, 

272 
Rhyodacite 248, 332, 487, 510,  

Snowdonia 278, 288-91, 
294, 296-9, 300, 303, 
305-7, 310, 312, 321 

see also Grorudite 
Rodingite (garnet-diopside-epi-

dote-prehnite rock) 33, 51-4 
Rogan igneous complex 400, 

401, 404, 405-9, 406, 407, 
408 
Ach'uaine Hybrids 403-9 
appinitic xenoliths 408, 409 
foliated quartz-monzodiorite 

pluton 406, 407-9, 408 
migmatitic envelope 405, 

407, 409 
Rosneath Conglomerate 61 
Ross of Mull pluton 400, 405, 

417-24, 417, 419, 420, 422, 
423 
ghost stratigraphy 422, 423, 

424 
hybrid marginal granite, 

contaminated 418, 419-21, 
420, 422-3, 424 

magma mixing 422-4 
thermal aureole 418, 421 
xenoliths and enclaves 418, 

420, 421, 422-3, 423 
Rosthwaite Fell GCR site 21, 

138, 163-7, 164, 165 
Rosthwaite Rhyolite 163, 

165-6, 167 

St David's Head GCR site 22, 
234, 237, 259-64, 260, 261, 
262 

St David's Head Intrusion 237, 
259-4, 260, 261, 262 
aplite veins 261, 263 
internal petrological con-

tacts 263 
layering and lamination 

261-3, 264 
magmatic development 

263-5 
xenoliths 261-2, 264 

Salterella Grit 372, 384, 388, 
388 

Sandness Formation 565-6 
Sandstone dykes 543-5, 546, 

550-2 
Sarnau GCR site 22, 234, 241, 

316-19, 317, 318 
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Scafell Caldera 138, 139, 142, 
153-76, 156 
co-ignimbrite lag breccias 

156, 166, 167, 170, 171 
lacustrine deposits 

(Langdale Pikes) 166-7, 
168-9, 170-1 

piecemeal subsidence 138, 
142, 153, 158, 159, 163, 
166-71, 176 

post caldera collapse mag-
matism 163, 165-6 

pre-caldera andesite sheets 
155, 159, 164 

volcanotectonic faults 142, 
154, 156, 157, 157, 159, 
165-6, 169-70, 171, 173, 
174 

see also Caldera develop-
ment; Whorneyside 
Formation 

Scafell Syncline 139, 139 
Scurdie Ness to Usan Harbour 

GCR site 25, 482, 487, 525-8, 
526, 527 

Seathwaite Fell Formation 163, 
166, 168, 170-1, 172, 174, 
177, 178, 179-80, 181, 182 

Serpentinite 
Ballantrae Ophiolite 

Complex 69-74, 88-9, 89, 
90 
Northern Serpentinite 
Belt 34, 72, 78-9, 81, 84, 
88, 90 

Southern Serpentinite 
Belt 34, 81, 82, 96, 97-8, 
99 

Highland Border Complex 
33, 59-60, 61, 62-5 

serpentinization volume 
problem 44 

Shetland Ophiolite 48, 51-4, 
56 

Sgavoch Rock GCR site 20, 34, 
36, 100-3, 101, 102 

Sgurr a'Choise Slide 520 
Shap Fell Crags GCR site 25, 

138, 211-15, 212, 213 
Shap granite 17, 137, 140, 144, 

211-15, 212 
megacrysts/phenocrysts 

211-13, 213 
mineral veins 211, 212  

Index 

Shear deformation 59, 77, 107, 
119, 121, 126, 128, 403-5, 
429 
Belhelvie intrusion 127-30 
Etive pluton 429 
Insch intrusion 119-22 
Moniaive shear-zone 16, 18, 

402, 456 
mylonites 63, 127-30, 129, 

367 
Shetland Ophiolite 37, 46, 

51-4 
Strontian pluton 413, 

416-17 
Tan y Grisiau Granite 321 

Sherriffinuir Road to Menstrie 
Burn GCR site 25, 482, 487, 
534-7, 535, 536 

Shetland Ophiolite 11, 30, 
31-3, 32, 36-58 
Lower Imbricate Zone 33 
Lower Nappe 31, 33, 36-51, 

50 
magnetic anomalies 43 
Middle Imbricate Zone 31, 

33, 48, 51, 52, 54, 56-7 
rhythmic banding 37, 39, 40, 

43, 44, 45-6, 48 
rodingite 33, 51, 52-4 
`sheeted-dyke'-like intru- 

sions 37, 45-9, 46, 50-1, 
57 

Upper Nappe 31-3, 48, 51-8 
see also Moho 

Shiaba Group 418 
Shineton Shales 220 
Shonkinite (pyroxene-rich 

syenite) 349, 358, 366, 368, 
371, 372 

Shoshonitic affinities 18, 397, 
403-4, 483, 486, 489, 524 

Shoulder O'Craig GCR site 26, 
482, 488, 556-9, 558, 559 

Side Pike GCR site 21, 138, 
143, 171-6, 173, 174, 175 

Side Pike Complex 171-6, 173 
Lingmoor Tuff 172, 174 
lithostratigraphy 172, 174 
megabreccias 143, 171, 174, 

176 
pyroclastic succession 

172-5, 174 
Side Pike ignimbrite 172-3, 

175 

Sills 
andesite 177, 179, 180 
Canisp Porphyry 382-5 
dolerite 269, 270, 273, 315 
grorudite 380-2 
hornblende porphyrite 

385-7, 389 
hornblende-microdiorite 

353 
Lake District 139, 140, 142, 

143, 149, 155, 161, 174, 
176, 179, 180 

layered 334-8 
Midlands suite 220 
Mynydd Penarfynydd intru-

sion 335 
nordmarkite 390-1 
vogesite 388-9, 388, 390 
Wales 255, 264, 265-70, 

272-3, 276-7, 280, 288, 
293, 294, 297, 300 

see also Dykes; Griff Hollow; 
Lamprophyre dykes; Minor 
intrusions 

Site selection see GCR site 
selection 

Skeo Taing to Clugan GCR site 
19, 31, 32, 33, 41-4, 42 

Skiddaw granite 17, 137, 140, 
144, 199, 204, 207-10, 208 
mineralization and metaso- 

matism 207, 208-10 
ore genesis 209-10 
relations to Carrock Fell 

Complex 207, 209, 210 
Skiddaw Group 11, 137, 144, 

145, 146, 187-9, 190-1, 
199-201, 207-8, 214 

Skomer Island GCR site 26, 
234, 243, 338-42, 339, 340 

Skomer Ignimbrite 341, 342 
Skomer Volcanic Group 243, 

338-44, 339, 340, 343 
Slockenray Coast GCR site 20, 

34, 34, 35, 72-8, 73, 76 
Snowdon Massif GCR site 22, 

234, 241, 300-7, 301, 302, 
304, 305 

Snowdon Volcanic Group 239, 
240-1, 287, 290, 300-8, 316 

Snowdonia 
1st Eruptive Cycle 239, 240, 

277-8, 280-1, 283, 307, 
313 
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2nd Eruptive Cycle 239, 240, 
277-81, 287, 290-1, 
296-7, 299-300, 307, 316, 
321 

caldera development 233, 
239, 241, 290, 296, 300, 
306 

geological succession 240 
volcanic vents 288, 291, 296, 

303, 306, 3/5, 316 
Soft sediment deformation 97, 

155, 159, 162, 166, 170-1, 
178, 287, 303, 316 

Sole Thrust 352, 352, 353, 355, 
356, 366, 387, 390, 392 
relationship to Canisp 

Porphyry 383-5 
Sour Milk Gill GCR site 21, 

138, 143, 160-3, 160, 161 
South Kerrera GCR site 25, 

482, 486, 489-92, 489, 490 
South Leicestershire diorites 

219-20, 221, 223, 227, 230 
SOvite (calcite carbonatite) 

349, 360-1 
Spessartite 145, 220, 227, 

403-5, 404-5, 405, 418, 428, 
432 

Spherulites 185, 193, 340-1, 
340 

SSSI (Sites of Special Scientific 
Interest) 8 

Stile End Formation 184, 186 
Stockingford Shale Group 220, 

227, 230 
Stonesty Tuff 155 
Stob Dearg and Cam Ghleann 

GCR site 25, 482, 486, 
510-13, 511 

Stob Mhic Mhartuin GCR site 
25, 398, 399, 482, 486, 
515-19, 517, 518 

Stockdale Beck, Longsleddale 
GCR site 21, 138, 183-7, 184, 
185 

Strathmore Basin 522, 525, 
528, 531 

Strontian pluton 400, 412-17, 
413, 414, 415 
aureole 413-14 
foliation 415-16 
Glen Sanda Granodiorite 

facies 413, 413, 416 
Loch Sunart Granodiorite 

Index 

facies 413, 413, 414-15, 
416 

mafic-rich enclaves 415-16, 
415, 417 

Strumble Head Volcanic 
Formation 248-9 

Subduction 3, 13, 35 
closure of Iapetus Suture 

10-17, 107, 137 
influence on igneous geo-

chemistry 230, 233, 237, 
243, 247, 251, 342, 350, 
483-5 

models 9-19, 485-6 
ophiolite generation 31 
shoshonitic magmatism 

350-1, 409 
Subduction related to calc-

alkali magmas 13, 15-17, 
18-19, 483-5 
Central England 219, 223, 

224 
Grampian Highlands 492 
Shetland 564, 569 
Southern Uplands 543, 552, 

556, 558-9 
Wales 247, 250 

Submarine eruptions 247-52, 
255-6, 259 

Succoth-Brown Hill mafic 
complex 108, 127 

Swch Gorge Tuff Formation 
322, 323-5 

Syenite 122-4, 123, 355, 362, 
368, 369-70, 372-9 
aegirine-melanite syenite 

366 
feldspathic syenite 

(perthosite) 355-6, 361, 
365, 366, 367, 368, 370, 
371, 372-4 

melanite nepheline-syenite 
(ledmorite) 353-5, 356-8, 
356, 361-4, 382, 387, 
391-3 

melanite syenite 357, 361, 
364, 372 

nepheline-pseudoleucite-
syenite (borolanite) 353-5, 
358-9, 361, 362-5 

nepheline-syenite 352, 
355-7, 358, 360, 362, 364 

porphyritic quartz-
microsyenite (Canisp 

Porphyry) 353, 380, 382-5, 
382 

pseudoleucite-syenite 350-1, 
354, 356, 358-9, 36/, 362, 
364-5 

pyroxene syenite (pulaskite; 
shonkinite) 357-8, 364, 
366-8, 370-4, 371, 388 

pyroxene-hornblende-
melanite syenite 357-8 

quartz-syenite (nordmarkite) 
110-11, 122, 124, 350, 
353-4, 356, 361-2, 365-6, 
374-9, 375, 382, 390-1 

riebeckite syenite 366, 373 
Syenodiorite 110-11 

Tan y Grisiau granite 241, 
319-21, 3/9, 320 
correlation with Lower 

Rhyolitic Tuff Formation 
321 

geophysical anomalies 319, 
319, 321 

hornfels aureole 319-20 
stratigraphical age 321 

The Laird's Pool, Lochinver 
GCR site 23, 382, 384 

Tholeiitic affinities 3, 13, 15 
Ballantrae Complex 34, 91, 

92 
basaltic rocks 36, 102, 198, 

524 
Carrock Fell Complex 144 
extensional tectonic settings 

107, 564-5 
ophiolite complexes 58-9, 

68, 88-91, 92, 94, 96, 102, 
107, 140 

pillow lavas 61, 91, 92, 
101-2 

volcanic rocks 
Lake District 148 
Wales 233, 236, 237, 274, 
277, 336 

Younger Basic rocks 110 
Three Tarns Member, 

Seathwaite Fell Formation 
166, 168 

Threlkeld microgranite 137, 
143, 187-90, 187, 188 
gravity data 189 
relationship to Skiddaw and 

Borrowdale Volcanic 
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groups 143, 187-9, 188 
Tillicoultry GCR site 25, 482, 

487, 539-42, 540, 541, 542 
Tonalite 220, 222-3 

microtonalite 246, 326 
Too of the Head GCR site 26, 

482, 488, 572, 572-4, 573 
Tornquist Sea 10, 14, 15, 29, 

219, 224, 233 
Towie Wood 21, 108, 130-2, 

131 
Townsend Tuff 243 
Trachyandesite 332, 487, 534, 

538 
basaltic trachyandesite 328, 

329-30 
Trachybasalt 332 
Trachydacite 332 
Treffgame Volcanic Group 236 
Tressa Ness to Colbinstoft GCR 

site 20, 32, 33, 51-4, 52 
Troctolite 111, 114, 114-15, 

115, 118, 118-19, 119, 124 
Trwyn-y-Gorlech to Yr Eifl 

quarries GCR site 22, 234, 
242, 325-7, 326 

Trwyn yr Allt Tuff 253, 254, 
254, 256 

Trygarn Formation 335, 337 
Turnberry Lighthouse to Port 

Murray GCR site 26, 482, 
488, 548-52, 549, 550, 551 

'Rveeddale (Wrae) lavas 36 
Ty'r Gawen Mudstone 

Formation 267, 268 

Upper Crafnant Volcanic 
Formation 241, 316-19 

Upper Lodge Formation 242, 
328, 336 

Upper Rhyolitic Tuff Formation 
241, 300, 303-6, 305, 306, 
316 

Upper Shiaba Psammite 423 

Vaslees Formation 566 
Virva GCR site 20, 31, 32, 

54-8, 55 
Vogesite (hornblende lampro- 

phyres) 349, 353, 386, 
387-90, 387, 388, 389, 403-4 

Volcanic centres 
Berwyn and Breidden Hills 

237, 242, 322 

Index 

Crafnant Centre 241, 313, 
316-19 

Dolgellau 237 
Fishguard 236-7 
Llanbedrog 326, 331-4 
Llwyd Mawr Centre 241, 

242, 280, 289, 290, 291, 
294, 296, 307, 309, 316 

Llyn (Lleyn Peninsula) 237, 
242, 325-7, 330, 331 

Montrose 525, 527, 528, 530 
Ramsey Island 237, 252-8 
St Abb's and Eyemouth 

555-7 
Snowdon Centre 237, 

239-41, 286, 290-2, 296, 
297, 299, 300-7, 313, 316 

Volcanic rocks of Scotland 
(Late Silurian and Devonian) 
481-575 
Grampian Highlands 399, 

486, 489-522 
Highland Border 486-7 
locality map 482 
Northern Midland Valley 

487, 522-39 
palaeoenvironments 512-13, 

524-5, 527-8, 531, 555-6, 
563, 568-70 

radiometric dating 481-3 
Shetland and Orkney 485-6, 

488, 559-75 
Southern Midland Valley 

487-8, 542-53 
Southern Uplands 488, 

552-9 
stratigraphical relations and 

ages 484 
subduction model 485-6 

Volcanic vents 166, 314, 315, 
316, 403, 548, 552, 555, 
556-9 
alkaline 389-90, 389 
post-tectonic 557-60 
Snowdonia 288, 291, 296, 

303, 306-7, 3/5, 316 
Southern Uplands 552, 

555-6, 557-9 
submarine silicic eruptions 

252, 255-6, 259, 285, 287 
see also Lavas 

Volcaniclastic deposits 245, 
248-50, 322-3 
Ballantrae Ophiolite  

Complex 74-5, 77, 90, 94, 
96-7, 98, 100 

Berwyn Hills 322-4 
Grampian Highlands 486, 

495-6 
Lake District 137-8, 161-4, 

167, 171-2, 176-81, 186 
Borrowdale Volcanic 
Group 142, 151-3, 155 

Eycott Volcanic Group 
140, 146-9 

turbiditic 180, 181, 183 
Whorneyside Formation 
161-2 

Midland Valley 487-8, 523, 
526, 529, 531-2, 534-7, 
542 

Orkney and Shetland 566-7, 
572-3 

reworked 138, 143, 149-51, 
151, 186-7, 245, 250, 
312-15, 317-19 

Southern Uplands 488, 552, 
553-7 

Wales 245, 248-50, 267, 
297, 302, 310-12, 317-19, 
322, 323-5 

Vord Hill Klippe 31, 33, 50, 
51-5, 57 

Vullinite (alkali feldspar-biotite-
albite rock) 349, 358 

Waberthwaite Quarry GCR site 
21, 138, 196-8, 196, 197 

Wales 233-344 
geological successions 235, 

236, 238, 240, 242 
igneous rocks, locality map 

234 
volcanic episodes 

Arenig to Llandeilo 236-7 
Caradoc 237-43 
Llandovery and later 
Silurian 243 

in stratigraphical settings 
235, 236, 238, 240, 242 

Tremadoc 236 
Wehrlite 35, 40, 41-2, 44, 45, 

46-7, 48, 50, 86, 449, 451 
Wehrlite-clinopyroxenite 33, 

41-2, 44-8 
Welsh Basin 11, 13, 15, 16, 

233, 247 
Wensleydale intrusion 145 
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Index 

Wet sediments see Magma-wet 
sediments 

Whorneyside Formation 155, 
157, 159, 161-2, 161, 163-4, 
166 

Windermere Supergroup 143, 
144, 176, 177, 204, 212 

Wrae (Tweeddale) lavas 36 
Wrengill Andesites 177, 179, 

180 

Xenoliths and enclaves 
assimilation of 379, 420-1, 

426, 428-9, 431, 434, 435, 
436-8, 437, 455, 497 

Ben Nevis 494 
in carbonatite 359-60 
Carrock Fell gabbro 199-200 
Comrie pluton 444-5 
Craig Rossie 539 
Cregennen Microgranite 

271, 272 
Criffel pluton 466-8 
Croft pluton 222-3 
Eskdale Pluton 196-7 

Etive pluton 425-6, 428-9, 
431 

Garnfor Multiple Intrusion 
326-7 

Glen Doll diorites 434, 435, 
436-8, 437 

Haddo House-Arnage intru-
sion 130-1 

Kennethmont complex 
132-3 

Loch Ailsh intrusion 369-73, 
371 

Loch Borralan intrusion 363 
Loch Loyal Syenite 374-5, 

377-8, 379 
Mountsorrel complex 225-6 
Penrhyn Bodeilas 

Granodiorite 327-8, 328 
Rogart pluton 404, 405, 

408-9 
Ross of Mull pluton 418, 

420-3, 423 
St David's Head Intrusion 

261-2, 264 
Shap granite 211-13, 213 
Strontian pluton 415-16, 

415, 417 
Tan y Grisiau granite 321 
Threlkeld microgranite 189 
Tillicoultry 539, 540 
Towie Wood 130-2, 131 
wehrlite-cli nopyroxe nite 

40-2, 44-8 
Younger Basic intrusions 

112, 130-2 

Yarlside Volcanic Formation 
143, 184-6, 187 

`Younger Basic' intrusions 
(Grampian Highlands) 6, 
107-13, 108, 109, 115-32 
associated granitic intrusions 

112-13, 132-3 
cumulate layering 110-12, 

113-19 
petrographical zoning 

111-13, 111, 114-15, 
118-19, 122-4 

xenolithic complexes 130-2 
Yr Arddu GCR site 22, 234, 

241, 296-300, 298, 299 
Yr Arddu Tuffs 241, 297-9, 298 
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