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1 Introduction

This report presents a classification of mapped onshore
igneous intrusions of the UK that were emplaced during
the Phanerozoic Eon, and which are represented in the
BGS DiGMapGB-50 model and its equivalent in Northern
Ireland. It represents the first significant step towards a
comprehensive, unified classification of lithodemic units
in the UK, to complement well-advanced efforts to produce
a full classification of lithostratigraphical units (set out
in the BGS Stratigraphical Framework report series).
The structure of the classification and the procedure for
assigning formal names to intrusive units follow the
proposals of Gillespie et al. (2008). In that scheme, 34
different types of individual intrusions and groupings
of intrusions are arranged in a hierarchical parent—child
association spanning six formal ranks (Figure 1); Rank 1
is taken to be the ‘highest’ and Rank 6 the ‘lowest’. A
further eight types of lithodemic unit are used to classify
mapped units that consist mainly of intrusive rock but have
a ‘mixed’ character, encompassing a significant proportion
of non-intrusive rocks (Figure 1).

Full details of the classification scheme are presented
in Gillespie et al. (2008), with supporting examples and
a glossary. A summary of the key points from that report
is presented in Appendix 1, together with details of minor
refinements to the original proposals and guidelines used
in preparing the classification. Key aspects of the approach
and guiding principles adopted herein are outlined below.

e The highest-ranking intrusive unit in the scheme —
supersuite (Rank 1) — is used to encompass all of the
intrusive units that formed (directly and indirectly) in
association with a major tectonothermal event. Three
major intrusion-generating Phanerozoic tectonothermal
events are represented in onshore UK bedrock geology.
Two of these are major compressional (orogenic)
events, and the names commonly used to refer to them
are incorporated into the formal names of the associated
supersuites: Caledonian Supersuite and Variscan
Supersuite. The third event was the opening of the North
Atlantic Ocean, which has not traditionally been referred
to by a specific name. Gillespie et al. (2008) proposed
that the term Atlantean be introduced to refer to all the
processes associated with that extensional event, and
that the term is incorporated into the formal name of the
associated supersuite. This classification is therefore
presented as three supersuites: Caledonian Supersuite,
Variscan Supersuite and Atlantean Supersuite. The
many thousands of mapped intrusive units encompassed
by these supersuites are classified in the five lower
ranks of the hierarchy (ranks 2-6).

e No attempt is made within the supersuite classifications
to identify extrusive (lithostratigraphical) units that are
known or inferred to share a genetic relationship with
one of the intrusive (lithodemic) units; for example,
where a mapped pipe feeds a mapped lava flow. Such
information would undoubtedly be useful, and may be
added to the classifications in due course. Relationships

of this sort should be noted where appropriate in the
BGS Lexicon of Named Rock Units. The informal,
well-established terms province and superprovince
can also be used to refer to groups of related igneous
lithodemic and lithostratigraphical units within a
particular geographical area (Gillespie et al., 2008). This
can be a useful way of indicating the wider geographical
and/or petrogenetic association of comagmatic and/
or contemporaneous intrusive and extrusive units. For
example, the North Atlantic Igneous Superprovince
encompasses all the extrusive (lithostratigraphical) and
intrusive (lithodemic) units that formed in association
with the opening of the North Atlantic Ocean. Note,
however, that provinces and superprovinces do not form
part of this BGS classification, and are informal.

e The various types of unit (dyke, pluton, suite etc) that
make up the hierarchy of Figure 1 are defined almost
entirely on the basis of criteria other than size. In some
cases this can result in units having rank positions that
could be regarded as anomalous. For example, any dyke
must be classified at Rank 6 regardless of whether its
outcrop is 10 metres long or 100 km long, and any pluton
must be classified at Rank 5 regardless of whether its
outcrop covers 1 km? or 1000 km?. The same principle
applies in lithostratigraphical classification. Similarly,
above Rank 6, the number and extent of intrusive units
is not critical in determining the type or rank of unit
used to group them. Hence, for example, any cluster
must be classified at Rank 4 and any pipe-swarm must
be classified at Rank 5, even though some pipe-swarms
may contain many more intrusions and/or crop out over
a larger geographical area than some clusters.

The purpose of this report is to present a full classification
(ranks 1 to 6) of the three Phanerozoic supersuites, and to
give users an insight into the reasoning used by the authors
in identifying and naming those units that occupy ranks 1
to 3. The classification in this form is a framework, within
which the substantial tasks of populating relevant entries in
the BGS Lexicon of Named Rock Units and re-attributing
relevant polygons in the BGS DiGMapGB-50 model can
be achieved. In the course of that detailed work a small
number of currently incomplete parent—child chains will
be completed, and any units currently omitted from the
classification will be identified and included.

A classification of Precambrian intrusions, and an
extension of the classification to include all the known
offshore igneous intrusions, will be added in due course
to create a comprehensive hierarchical classification of
all the mapped intrusive units of the UK (onshore and
offshore).

Figure 2 presents a key to the colour and name conventions
used in figures 3—5 and appendices 2—4. Figures 3—5 present
a synthesis of ranks 1-3 in each supersuite, and Tables 1-3
contain supporting information for all the units classified
at these ranks. The full hierarchical classification of each
supersuite is presented in Appendices 2—4.
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2 Classification

The full classification of each supersuite is presented in
Appendices 2 to 4 in the form of hierarchical trees spanning
six formal ranks. A single informal ‘rank’ below Rank 6,
labelled ‘Facies, zones and fostered units’, is used to
accommodate certain types of unit that cannot be incorporated
within the six formal ranks of the classification. Facies and
zones are components of an intrusion that are mapped as
lithological and/or textural variants of the intrusive rock, but
do not have proved or inferred intrusive margins (Gillespie
et al., 2008). Fostered units are components of mixed-class
units whose ‘natural’ hierarchical parent is not part of the
mixed-class unit. For example, mappable units of sandstone
(lithostratigraphical units) whose ‘natural” hierarchical parent
is the Torridon Group, form an integral part of the Northern
Marginal Vent-complex on Rum (Appendix 4); they can
therefore be thought of as being ‘fostered’ by the mixed-class
unit in the Atlantean Supersuite classification. Similarly, the
Skye Central Complex contains fostered units of the Skye
Lava Group and Lewisian Gneiss Complex (Appendix 4).
Fostered units can consist of any lithology (including intrusive
rock). Commonly, but not exclusively, they consist of the
country rock into which an intrusive unit has been emplaced.
Different types of fostered unit are highlighted using colour
in the classifications (Figure 2 and Appendices 2—4).

A system of colour coding is used in the classification
figures to provide an indication of the provenance of all
units and their names. Details are provided in Figure 2.

Every effort has been made to standardise the approach
to classification and nomenclature, both within and between
the supersuites. Tables 1 to 3 set out a range of supporting
information for all units classified in ranks 1 to 3 of each
supersuite, including a justification for each unit and for the
name assigned to it.

2.1 CALEDONIAN SUPERSUITE

The Caledonian Supersuite comprises all units of intrusive
igneous rock that formed as a direct or indirect consequence
of the Caledonian Orogeny.

The Caledonian Orogeny encompasses all of the tectonic
and magmatic events arising from closure of the lapetus
Ocean (Stephenson et al., 1999). ‘Caledonian’ events
include: accretion or obduction of oceanic crust and island
arc material onto flanking continental margins; subduction
beneath the margins; continent—continent collision; uplift;
extensional collapse; post-collision transtension. The
orogeny encompasses many identifiably separate ‘events’.
Several of these have commonly used names, most notably
the Early to Mid Ordovician peak of deformation and
metamorphism in the Scottish Highlands, termed the
Grampian Event by many authors, and the mid to late
Silurian deformation referred to widely as the Scandian
Event. The brief (post-Scandian, Early to Mid Devonian)
Acadian event mainly affected northern. England and
Wales, but was coeval with some Caledonian plutons in
southern Scotland. For convenience, Acadian intrusions are
therefore included within the Caledonian Supersuite.

Classification and nomenclature for ranks 1 to 3 of the
Caledonian Supersuite is presented in Figure 3, and the full
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classification is presented in Appendix 2. Key information for
the units classified in ranks 1 to 3 is presented in Table 1. The
number of classified units with formal names is currently as
follows: Rank 1 = 1; Rank 2 = 11; Rank 3 =23; Rank 4 = 41,
Rank 5 = 227; Rank 6 = 110. There are significantly fewer
entries in Rank 6 than in Rank 5 because many units classified
in Rank 6 are too small to be assigned a formal name. The
Wales Suite has still to be completed below Rank 2.

The main sources of information used in building the
classification were Stephenson et al. (1999), Stephenson and
Gould (1995), Chadwick et al. (2001), Mykura (1976), the
BGS Lexicon of Named Rock Units and the DiGMapGB-50
megatable (v.3), together with relevant BGS memoirs and
geological maps.

2.2 VARISCAN SUPERSUITE

The Variscan Supersuite comprises all units of intrusive
igneous rock that formed as a direct or indirect consequence
of the Variscan Orogeny.

The Variscan (or Hercynian) Orogeny encompasses
all of the tectonic and magmatic events arising from Late
Palaeozoic (approximately 380 to 280 Ma) accretion and
oblique collision events between Laurasia (to the north) and
Armorica—-Bohemia and Gondwana (to the south), to form
the supercontinent Pangaea. The orogeny encompasses many
identifiably separate events, with associated magmatism,
during the Carboniferous and Permian periods. This
magmatism occurs both north and south of the ‘Variscan
Front’, a line marking the advancing northernmost limit of
“Variscan’ pervasive fold and thrust tectonism. South of
the front, crustal compression was followed by extensional
collapse, while to its north, in the Variscan northern
foreland, crustal extension (and transtension) was dominant.

Classification and nomenclature for ranks 1 to 3 of the
Variscan Supersuite is presented in Figure 4, and the full
classification is presented in Appendix 3. Key information
for the units classified in ranks 1 to 3 is presented in
Table 2. The number of classified units with formal names
is currently as follows: Rank 1 = 1; Rank 2 = 4; Rank 3 =
18; Rank 4 = 19; Rank 5 = 108; Rank 6 = 472.

Gillespie et al. (2008) proposed that Carboniferous and
Permian intrusions should be classified in two supersuites:
a Variscan Supersuite (encompassing intrusions to the
south of the ‘Variscan Front’) and a Carboniferous—
Permian Extension Supersuite (encompassing intrusions
mainly to the north of the ‘Variscan Front’). However,
during the detailed development of these classifications
it was concluded that a better option was to amalgamate
the two within a single Variscan Supersuite. This arose
because of the practical difficulties of uniquely defining
two supersuites that overlap in space and time, and because
a single supersuite better reflects the likely influence of
the Variscan Orogeny on all Carboniferous and Permian
magmatism in the United Kingdom.

The Variscan Supersuite is characterised mainly by
minor intrusions, which occur locally in large numbers.
Commonly they form recognisable features in the
landscape, and a significant proportion occurs in well-



populated areas. Consequently, unlike the two other
supersuites, a substantial number of units assigned to Rank
6 within the Variscan Supersuite have well-established
names. A comprehensive review of the spatial distribution
of these units was undertaken to support the classification
at ranks 4, 5 and 6, and distribution maps are held on file.
By contrast, higher order classification (i.e. the equivalent
of units placed here at ranks 2 and 3) is historically less
well developed for Carboniferous and Permian intrusions.
Consequently, identification of the most robust parent-
child relationships necessitated a dominantly bottom-up
approach to classification, more so than was the case
for the two other supersuites. This has meant that the
classification at ranks 6 and 5 is better substantiated
than in higher ranks, wherein it is commonly difficult to
characterise units unambiguously without reference to the
foundations at ranks 6 and 5. This situation should be borne
in mind when using Table 2.

The main sources of information used in building the
classification were Stephenson et al. (2003), Floyd et al.
(1993), Upton et al. (2007), the BGS Lexicon of Named
Rock Units and the DiGMapGB-50 megatable (v.3),
together with relevant BGS memoirs and geological maps.

2.3 ATLANTEAN SUPERSUITE

The Atlantean Supersuite comprises all units of intrusive
igneous rock resulting from magmatism that was a precursor
to, and contemporaneous with, the opening of the North
Atlantic Ocean.

Onshore in the UK, the magmatism occurred almost
entirely during the Paleocene Epoch, from about 62 Ma to
about 55 Ma. However, offshore there are lavas of possible
latest Cretaceous age, and volcanism continues now at the
Mid-Atlantic Ridge. Onshore, intrusions occur mainly in
the Inner Hebrides, the Isle of Arran and Northern Ireland,
but dyke-swarms extend over a wider area; from the Outer
Hebrides, through central and southern Scotland and into
northern England, and from centres in Northern Ireland
across the Irish Sea and the Isle of Man. There are also
scattered occurrences of Palaeogene igneous rocks in Wales,
in central England and forming Lundy Island in the Bristol
Channel. To be compatible with the North Atlantic Igneous
Superprovince, the supersuite should also encompass
offshore occurrences on the north-west continental shelf
and could include intrusions in other component provinces,
within and on both sides of the North Atlantic.

CLASS RANK
1 2 3 4 5 6
pluton
centre ring-intrusion intrusion
lopolith
intrusion-swarm
laccolith-swarm laccolith
plug-swarm plug
vent-swarm vent
Intrusive units supersuite | suite subsuite pipe-swarm pipe
neck-swarm neck
diatreme-swarm diatreme
cluster
sheet-swarm sheet
dyke-swarm dyke
sill-swarm sill
ring-swarm ring-dyke
cone-sheet-swarm | cone-sheet
vein-swarm vein
central complex | sheet-complex *
Mixed units of ophiolite-complex| sill-complex *
mainly intrusive volcano-complex | ring-complex *
rock vein-complex *
vent-complex *

Figure 1 BGS classification of lithodemic units composed wholly or predominantly of intrusive rock.

Figure from Gillespie et al. (2008), with the following modifications: the order of the rank columns has been reversed, to
match that used in Figures 3-5 and Appendices 2—4; vent-complex has been added at Rank 4.

Only swarms grouping a single type of Rank 6 unit are listed in Rank 5 (e.g. plug-swarm). Many other types of intrusive
unit consisting of two or more types of Rank 6 feature are possible at Rank 5 (e.g. plug-and-vent-swarm). Centre and
cluster are positioned in the Rank 4 column to be near to the types of Rank 5 and Rank 6 units they are most likely to
encompass; i.e. one or more plutons will usually form a major part of a centre, whereas swarms of minor intrusions will
probably form a major part of most clusters. However, many combinations of units classified at ranks 6 and 5 may have

either a centre or a cluster as their hierarchical parent.

* These terms hitherto have been used commonly for intrusive lithodemic units; for example, sill-complex used to group
a number of sills. They must now be used only for mixed-class units; for example, a sill-complex is a mappable unit
consisting of a number of sills and the country rock between them. The examples shown here are not exhaustive, and others

may be defined in due course.
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The main sources of information used in building the
classification were Emeleus and Bell (2005), Mitchell

(2004), Speight et al. (1982), the BGS Lexicon of Named

Classification and nomenclature for ranks 1-3 of the
Atlantean Supersuite are presented in Figure 5, and the full

classification is presented in Appendix 4. Key information
for the units classified in ranks 1 to 3 is presented in

Rock Units and relevant BGS memoirs and geological

maps.

Table 3. The number of classified units with formal names

is currently as follows: Rank 1
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97; Rank 6 = 180.
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Shetland Granitic Suite

North-east Grampian Basic Suite
North-east Grampian Granitic Suite (Ordovician)

North-west Grampian Granitic Suite (Ordovician)

|Caledonian Supersuite

Galloway Granitic Suite
Northern England Devonian Plutonic Suite (formal, national)

Trans-Suture Suite

Midlands Minor Intrusive Suite (formal, national)

Manx Granite Suite

Figure 3 Classification and nomenclature for ranks 1 to 3 of the Caledonian Supersuite.

5 British Geological Survey
Research Report RR/12/01



Rank 1 Rank 2

Scotland Alkaline Suite

Variscan Supersuite

North Britain Tholeiitic Suite
North Britain Late Carboniferous Tholeiitic Suite

Central-South Britain Alkaline Suite

Cornubian Suite
Cornubian granite batholith

Rank 3

South Scotland Early Carboniferous Mafic Subsuite
Midland Valley Carboniferous to Early Permian Alkaline Basic Sill Suite; Southern
Scotland Dinantian Plugs and Vents Suite

South Scotland Trachyte—phonolite Subsuite
Midland Valley Early Carboniferous Felsic Sill Suite; Southern Scotland Dinantian

Plugs and Vents Suite

South Scotland Late Carboniferous-Permian Mafic Subsuite

Midland Valley Carboniferous to Early Permian Alkaline Dyke Suite; Midland Valley
Carboniferous to Early Permian Alkaline Minor Intrusions, other than dykes, sills
and plugs; Midland Valley Carboniferous to Early Permian Alkaline Basic Sill Suite

Scotland Lamprophyre Subsuite
Scottish Highlands Late Carboniferous to Early Permian Alkali Dyke Suite; Scottish
Late Carboniferous to Early Permian Plugs and Vents Suite

Derbyshire Mafic Subsuite
West Midlands Mafic Subsuite

South Britain Lamprophyre Subsuite

Southwest England Felsite Subsuite

Rank 1 Rank 2 Rank 3
Figure 4 Classification and nomenclature for ranks 1 to 3 of the Variscan Supersuite.
Rank 1 Rank 2 Rank 3

Hebrides Subvolcanic Suite

Atlantean Supersuite

Rockall Suite

Celtic Palaeogene Minor Intrusion Suite

Rank 1 Rank 2

Mull Central Complex
Mull Central Complex

Ardnamurchan Central Complex
Ardnamurchan Central Complex

Skye Central Complex
Skye Central Complex

Rum Central Complex
Rum Central Complex

Blackstones Bank Central Complex
Blackstones Band Igneous Complex

Carlingford Central Complex
Carlingford Complex

Slieve Gullion Central Complex
Slieve Gullion Complex

Mourne Mountains Subsuite
Mourne Mountains Granite

Arran Subsuite

Tardree Volcano-complex
Tardree Rhyolite Complex

‘West Scotland Palaeogene Sill Subsuite
North Britain Palacogene Sill Suite

Atlantic Margin Sill Subsuite

‘West Scotland Palaeogene Plug Subsuite
North Britain Palacogene Plug Suite

North Britain Palaeogene Dyke Subsuite
North Britain Palacogene Dyke Suite

North Ireland Palacogene Dyke Subsuite
Antrim Plug-and-vent Subsuite

Antrim Sills Subsuite

Rank 3

Figure 5 Classification and nomenclature for ranks 1 to 3 of the Atlantean Supersuite.
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Appendix 1 ~ Summary of guidelines used to build the

classification

The main guidelines that were followed in creating
the classification are set out below. Although most are
summarised from Gillespie et al. (2008), some were
introduced in the course of creating the classifications set
out in this report.

CLASSIFICATION GUIDELINES

e Single intrusions and groupings of intrusions are
classified in six formal ranks arranged in a hierarchical
‘tree’ structure (Figure 1).

e Thirteen types of discrete intrusion, distinguished mainly
by their shape (and in some cases their setting), are
classified at Rank 6; pluton and lopolith are classified at
Rank 5 because they can consist of multiple intrusions,
although they can also consist of a single discrete
intrusion.

e Groupings of two or more spatially associated intrusions
each of Rank 6 type are classified at Rank 5, for
example two or more dykes may be grouped within a
dyke-swarm, and two or more vents may be grouped
within a vent-swarm. Sixteen types of intrusive unit are
classified in Rank 5 on Figure 1. However, any two or
more types of Rank 6 unit may be combined in a Rank 5
unit, yielding many more possible types of Rank 5 unit,
including plug-and-vent-swarm, and sheet-and-pipe-
swarm.

e Groupings of two or more spatially associated units
classified at Rank 5 and/or 6, may be classified at Rank
4 in either of two units, centre or cluster.

e Ranks 1 to 3 of the hierarchy each contain a single type
of lithodemic unit, which groups a ‘natural association’
of intrusions. These are subsuite in Rank 3, suite in
Rank 2, and supersuite in Rank 1. A subsuite is a
subset of the units within a suite (in the same way that
a subgroup is a subset of the lithostratigraphical units
within a group).

* At Rank 4 on Figure 1, vent-complex has been added
as a new type of ‘mixed unit of mainly intrusive rock’.
This type of unit was not included in the original version
of Figure 1 presented in Gillespie et al. (2008).

e Groupings of intrusions (swarms, clusters, suites, etc)
are identified on the basis of a shared set of observed
features (e.g. lithological characteristics, geological age
relations, and the shape, degree of spatial association,
and mutual disposition of individual intrusions)
rather than measured features (e.g. geochemical and
isotope signatures). This should make such groupings
reasonably time proof and not prone to change as and
when new data or data-driven models become available.
Well-constrained, reliable radiometric ages are to an
extent excluded from this principle, as they can be
valuable in helping to assign intrusions to one grouping
or another. However, radiometric ages are used only to
support observed criteria, and not as the main criterion
in classifying intrusions.

e Mapped components of intrusions that do not themselves
have an intrusive margin (including lithological and/
or textural variants such as ‘facies’ and ‘zones’, and

fragmental components such as rafts) appear in the
classification in an informal ‘rank’ below Rank 6.
There is no requirement to occupy all ranks in a parent—
child chain, or adjacent ranks. One or more ranks may
be ‘skipped’ if necessary or appropriate.

Minor intrusions are classified according to their
geological context. Where they are associated closely
with a major intrusion they may be classified with it
(e.g. a pluton and associated dyke-swarm can be united
within a cluster); where they are not associated with
other intrusions they are classified in a ‘catch-all’ unit
for minor intrusions, according to their locality and age
(e.g. Lowlands Minor Intrusion Subsuite).

NOMENCLATURE GUIDELINES

Intrusive units classified in ranks 6 and 5 are assigned
names with a geographical, a lithological and a
lithodemic component, in that order; for example
Eskdale Granite Pluton. The geographical component
should provide a reasonable indication of the location
or extent of the unit, and it should ideally be unique
(i.e. not used in the formal name of any other unit in
the Lexicon); some exceptions are described below.
The lithological component should be an approved root
term from Volume 1 ‘Igneous materials’ of the BGS
Rock Classification Scheme (Gillespie and Styles,
2010); some exceptions are described below. The
lithodemic component should be one of the terms listed
in Figure 1.

Lithodemic units classified in ranks 4, 3 and 2 are
usually assigned names with a geographical and a
lithodemic component, in that order; for example
Scottish Lowlands Suite. A lithological component
is not required, because groupings of units in these
ranks are commonly lithologically diverse. However,
in some instances a third, and exceptionally even a
fourth component may be included in a name (always
between the geographical and lithodemic components)
to make it sufficiently distinctive; for example South
Scotland Early Carboniferous Mafic Subsuite. The use
of chronostratigraphical terms is not recommended
in lithodemic classification, but they have been used
selectively here (in ranks 2 and 3 only) to avoid
ambiguity and/or to emphasise an essential attribute;
for example Scottish Highlands Ordovician Suite and
Scottish Highlands Silurian Suite.

Units classified in Rank 1 are assigned names that
combine a term for the tectonothermal event responsible
for generating the magmatism, with the lithodemic
term supersuite; for example Caledonian Supersuite.
In Gillespie et al. (2008) it was proposed that the term
‘igneous’ would also appear in the names of units
classified at Rank 1 (e.g. Atlantean Igneous Supersuite).
However, this has been dropped following a more
recent decision that the term ‘suite’ will not be used in
the names of other (non-intrusive) types of lithodemic
units, which removes any logical need to keep the word
‘igneous’ in the formal names of supersuites.
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En-rules (or N-rules) can be used to join two or more
geographical or lithological terms to make a compound
term; for example Prestwick—Mauchline Dolerite Sill-
swarm, and Eilean Mhuire Dolerite—syenite Sill. In the
geographical term the en-rule implies ‘from Prestwick
to Mauchline’, whereas in the lithological term the
en-rule could imply either that the lithology spans a
range of compositions between dolerite and syenite, or
that it consists of dolerite and syenite.

Established geographical names for intrusive units have
been retained wherever possible. However, in order to
satisfy the hierarchical principles and the nomenclature
guidelines the lithodemic term associated with some
established geographical names has changed in the
classification. For example, the former established name
Strontian Pluton (which would have Rank 5 status if
adopted in this form) has become Strontian Centre
(Rank 4), to allow child units at ranks 5 and 6 to be
encompassed by the parent ‘Strontian’ unit at Rank 4.
In some instances, a broad compositional term such as
‘felsic’, ‘mafic’, ultramafic’, ‘basic’ or ‘silicic’ has been
used in a unit name (e.g. Cumbrian Mountains Felsic
Subsuite) instead of a more precise lithological term.
These terms are defined in the igneous volume of the
BGS Rock Classification Scheme (RCS) (Gillespie and
Styles, 2010), and are therefore acceptable in the absence
of a suitable more precise lithological alternative.
Simple lithological terms in unit names (e.g. Eskdale
Granite Pluton) imply a simple lithological character.
Any other form of words in the ‘lithological’
component of unit names (including compound terms
linked by en-rules, terms with ‘ic’ suffixes, and non-
RCS terms like ‘hybrid’) implies a more complicated
lithological association. Such terms should act as a
‘flag’, prompting users to interrogate the Lexicon to
find a fuller description of the lithological character of
the unit.

As a general principle, the names assigned to intrusive
units have been kept as simple and short as can
reasonably be achieved. To that end:

e small ‘linking’ words such as ‘and’, ‘to” and ‘of’
have been omitted from unit names wherever
possible, with en-rules used instead where
appropriate. For example ‘Carboniferous—Permian’
instead of ‘Carboniferous and Permian’, and ‘West
Scotland’ instead of “West of Scotland’. Hyphens
have also been omitted where they are not strictly
necessary, for example Northeast Scotland
Quartz-dolerite Dyke-swarm instead of North-east
Scotland Quartz-dolerite Dyke-swarm.
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e The ‘*-rock’ ending in RCS terms like dioritic-
rock is generally dropped from the lithological
component of formal names, for example Glen
Doll Dioritic Pluton.

¢ Lithological terms have as far as possible been
simplified, for example by omitting qualifiers
(e.g. ‘analcime-bearing gabbro’ is shortened
to ‘gabbro’) and by not including minor
lithologies. Where it is important to demonstrate
compositional variation in the name, this is
generally restricted to two lithologies (e.g.
Granite—diorite); three lithologies should only be
used in exceptional circumstances.

Unlike some other BGS standards, including the RCS,
there is no significance to the order in which lithology
types and lithodemic unit types are listed in the names
for units; for example, ‘Plug-and-vent-suite’ does not
imply more vents than plugs, or vice versa, and
‘Gabbro—diorite’ does not imply more diorite than
gabbro, or vice versa.

The prefix ‘meta’ can be used with standard root terms
from the RCS (e.g. ‘metabasalt’), and it is permissible
in some instances to use terms for metamorphic rocks
rather than igneous rocks in the names for intrusive
units (e.g. Sand Sound Granite—serpentinite Pluton).
However, such terms should only be used where there
is sufficient evidence to indicate that the protolith of the
unit in question was igneous rock, and that the host unit
was intrusive.

The intrusive unit cluster, should be used to group,
at Rank 4, spatially associated intrusions that do not
form a centre. As such, the term cluster can be used
for widely dispersed associations (e.g. dykes that crop
out throughout the Scottish Highlands) as well as
genuinely ‘clustered’ (i.e. closely grouped) associations.
Lexicon entries will need to clarify the nature of such
distributions.

It is permissible to use the same geographical term for
units in different hierarchical chains, though this should
be avoided so far as is reasonably possible.

Using the same geographical term for different units
in the same parent—child chain is avoided as far as
possible, but has been used in some circumstances;
notably where a name is deeply entrenched or there
is a complete absence of alternatives. Where the same
geographical term has been used at different ranks in the
same parent—child chain it generally implies that there
are no more suitable alternatives and that both units
occur at the same locality or that the geographical extent
of the two units is essentially the same.



Appendix 2 Classification and nomenclature for the Caledonian

Supersuite
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Appendix 3  Classification and nomenclature for the Variscan

Supersuite
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Appendix 4  Classification and nomenclature for the Atlantean

Supersuite

II30p-7Er S S133S-5003 150 pouEun e

UOp-SULA0 AU 1354s-2005 9Seg poueun e

SIOSUS-5U03 PN e SIS pouEUN At

o
SIS FUORgE-eSTE LS (20T

suns (1 31690) 2101 W10
s SO W1

SIHUN P21)SOJ PUE SIUOZ S| 9 quey ey oty

ordu

02 1

xoidwo) enua) [niy

£uvy

ey

juey

38

British Geological Survey
Research Report RR/12/01



207 J00y A2]0q] PIUdA-ION U0 UEL (B

Yy 20pUOG YTy B 2110

S919 dHuOZOWZIEIY) PR

S04 dU[EUOL BRIV

au07 01qquE-zuend) ey
2U0Z 01GqED pOIFUILY] UEIPIdIE)

2007 03400 PV SO VLS
207 01qqED) pRIAT 2w

9007 01qqe pasAT IO,

2007 Py 0IGAPD) ASKIIWOT-UNIO
2u0Z 019qeD) pasaAFIU SN0

407 01GqUD PIITUIITT STPAST

2u07 01qqeA-zueng) 1IN0

sayow ou

soyy ou;

UOISILIU 0JGqUE-2EN0) IWINS UIRITAT L UE [[F

YAp-Sun puastE o o o)

oSt ayuozuow-zEnb-SyfEOL TRRY

00T 01qqeD PasaRE € 212
(xojduwo)) urginupIY) € 2010

yip-Bury 01qqpD) PIO e g

worsna-Fury 0iqquE-2uend) Yoeion) 4o

ULAS129Ys-2U0) ISP £ 202)

uoistunug

oISt 0iqquA-zng) 3

jop-1vn) wurap wvu s (o1du0) urgmIIpIY) 7 2413
014qED) UITPOY U W20

oIS Aury 01QQPD U1 UEGRINULY |

UEAS1204s-3U0) ISP 1200 T 200D

Sl YR SO U 1O

OISTAU] 01GqED) U0 UBH I
OIS 01qquE-2LEN0) SO DIV I

uOISTAU] AU SO APIN IR
oS 9100 MAidiog g O

oSt e uag

oSt a1op-zyseng asnoyduaey (xolduuo) ueganpIy) | 1)

OIS AILOIOULIE) PR U UE

oSt ey g

xoiduwo [enua) umpmwELprY

British Geological Survey
Research Report RR/12/01

39



(2020 WD) €6 SAAIOOIL MUMOLE N0

(20025 WD) 76 S2A0101 L AHUNOLE IO

(o0, Wn) SMOROLL MUNOLG 2O

(a0 221 ugnD) € 9544 014G AMNOIG 210

(0 a7 321 UND) T 9544 S04 AMAOIG 0

(D3N AU WIIND) | A5EYJ *S0IGGED AMUMOIKE 3200
201 9574 *01GQBD) HUMOIRE AUMING-5501) 1]

11 35%4 "014GED AUMOIAG Funno-s503) 39uu]

4 2501 “S0qquD Jauu
4 250U “s0aqqeD Jauu

14 25e1g "s01qqeD) Jauu

(om0 s e ess) e Avad [N

(212 IS 1 EIS) D S PEY

(@030 WRIAI) U i) LD WaTiE

(8180 W) £V 034480 3O

(28U2) WMD) TV 'S0IGUD 9O

(23109 WD) 1V S0HG00 2100

(om0 un) 9a ‘SomOpod paIATT

(@nua) upnD)

SaUIopHaq paIafeT

(@nu2) uiinD) 0pliaq pasake ]

1H0pLd P23

1S vuyq-simn

(@nua) wgpn) e prusien a10)

(2nua) wijIm)) s01qqeD 1O

aigoor auunoig 0

(21u3) UIIND) SAMOPLIAG AL,

(9 2300 wnD) so1gqed Aok 20,

(@ W 2211090 GIND) 03g4PD NN Furno-550i2 ouu

(310 21020 W) SUOI03 Atun0g Jouu]

(4 10 221000 wiinD) s01q4eD) souu

SO0 LI G T e,

Souoz Ajasow are s1910 srasag
(d 7 V) SUOISTLUE a1esvdas A1 SN PARGWING A JO SUOS AN
anuo) upin)

40

British Geological Survey
Research Report RR/12/01



Xoduos ssiaug urisingT

UONELIO 2110) UL}

ey uvys vy
e Avdpas

auuein feseey

(3119 St Py WIS KAS) 0IGED 010 v

(3219 S{iH PO WIS RAS) 03P proypro]

(7 9504d 21U S|IVH P WIS HANS) SMURID 01 U UUIE
(£ 350 21 SIH P23 WAISE SK4S) IO (I U o]

(350 210 S PO Wsee 3R4S) AUEID Sejons ook

(210 S PO w212 S64) 01940 s 03Iy
(2092 S P s S0S) UG 098N

(5123 SIH PO OISO 244S) 521 A0 WAON.

(Z 9504 22002 SHH P WAISIN) ABID UEIRFYS B[O
Do Waiso) SWIRID HUAUAIOG WaIN0S

(1 9504 290102 S P23 WAISIN) UL OISIE

(oo o0 I PN WO A) oD GRS 3 o

(5 5744 221 SI[H PO W) LD PN (1D

(6 25%4d 21U SIITH P WIS DUULID) J0JY ST

(2003 SI[1H Py WIS AKXS) 003 dNSLI0IAG ISHYAY

(20109 S Pyl WISt K4S) SPUARH 1IN

(19574 281U SIIH Py WIISU DYS) ULIO) JOYIN UUI2YE 5P 82 SIIIH PO WISYE

anuwig 3210

(5 252U ‘ST PaY WIIse 2KNS) NURID YoU|[1e) © UdF

(1 9581 211090 SIIH P WII) dnu

2020 S[IEH oY WA

(5 350y 22102 SIIH PR WRISD ) MUBID) JOUIN Fea(] uuiag

(9 51g 2300 St POy WISOM) i) Woury o]

oidwo i) R4S

British Geological Survey
Research Report RR/12/01

41



So1qqu £ proyAuny

So1qqu sare] pioyuge)

xopduwio) pioydue)

‘udydoua piojaurginy

0[du0) snoau] purg souoiselg

Snig proy ypojury

Bnid 1D Gaojury |

su4d paugEIF-wnpa ‘oL WA

(ouns pasoAe] wny) s osnu] pasaAe ] waise (2uns pasafe] wimy) vojsnu] waisesy

QAN [N PV

Jaqui [FuomSuEL (auns parafie wmy) worsnnuy o
aung paioke ] wiy
QI Ko S
saqua vqrIIOq xapduio) [ea) wny

QAN 9077 F00

S04 YANG 0D

o0 e wKON

xoduio)) s$1un) ueIsiMaT
o1duio? SSIOUE) WSS
dnoiry uopuo).

wonEI0, spagl piojprOsel

Seppoau yang 21100

OO BAL TR

)

British Geological Survey
Research Report RR/12/01



auydouess ya-aei <o
QBRI YUY SO

e J00d-ay e <O

yueioniw Asup 100d-2e SO

w3 paureia-asizo) po
UUBIA POUIRI-LINIPOL 0} -UMIpOUI UL pO)

QB (PR poureE-ouL p)

00 pouIeIT-ouY ST €60
I 35103 NI €0

it 251009 128 £0)

Il Ajuo-auy Jauul 70

vl wnypawauy sauu] 70|
uomog S0 Jauu] 70|
womog [PuLON 210 7

2184 W N0 T

Seiaaug yAno[E)|

1 aseyg xojduio) ayopouie) KN

199US 200 URWIIPSE]D)

(1) e suwienopy awnopy

axiydounsd onusdiod w¥p-Furg woiIng 2ra11s

Satudouragy xoiduwo) upwTYIIT)
Sowiajoq xoldwo) EwITpLIT)
sasfdounsp xoiduwod

sawafoq x|

01N UIBUNO <

(50) auean surunop aumop

(b)) Suesg) sumuno o

(£0) AUULI0) SUILIUNOJ AUNOW

(2o) e suwienopy aumo

(z0) auuesg surmuno wnop

Xolduto uptmye))

Xolduo (Ao

2023 ooy wKN

anua) ooy warse

Xaldwo) u UONID 2A9YIS “HAP-TArS UolIND NS

xo[duwio)) (2032 BOHIND 434S ¥o[duu0) AT UOKING KIS

auueig sumunoW dwnop

Xoidu UG s

British Geological Survey
Research Report RR/12/01

43



wES-OISIIU] HUEIBOII-SA[0] 1S YT

U] 03GGED) (69D YIFIN

OIS PR3- NTUTE 15T ATiI0g
OIS U12921G-D1UIBN 2ISUE] JOW TR
OIS PI9AI- TN 15T A0S nua) Iy 1S
O 0IGARD) WIS TP 1S
WEAS-1294S 219]0q] 1GUIE))|
OS] 01qqED AT LD
oIS 1T Avg LD
ONIg IO TR0

WENS-1221S-2U0) B

SuumiRomIN eI By

Xalduwo> uanyg 1

(uea1y Inos) [ URAYLL

xopduio) [eua) ueiry

(o ouur) e wpoN wwiry

B wong AueIn) WRGHON

(@nuein 110) NI WIGHON

44

British Geological Survey
Research Report RR/12/01



wosstau purlst Apuny

osgqquOIIN 19 831K

D ([0

anu2) yBg 93100 159,

) m
i) s,

s v

i npunis
Siuo) susTpurs;
S ospuns
a1 e Aoy

anua) ueyoy

o) [0y

o) anpis wAay

20U PITSING
2102, 2u0M

2qu2) ey

a2 assau0k ]

a3 298112 SPUGH]

2109 10pu0D)

0093 0D

) 2w

2309 [fou wuy) U] 20w
anu2) e 20wy

s pusyyg|

a2 0peu]

02 Bl 33100 1507

nu) (0

a2 koI

25023 uoq

2093 wnieg

202 (puvlas)) uwpuaig]

20 (purliayS) UEpualE]

2112 wiyog wowy

o) oy sapiny

British Geological Survey
Research Report RR/12/01

45



suns Fngg dusRoseieg e O

A0l N0 UUIIE PV S,

xaduoo

s (1990

alduwoo-{1s pualg|

Xo[duwo2-{I§ puElIdYS-20ie]

1S Apprupo]

Xa[dWOd-{I1S AT — INIS2AY

oSt Youediry
S PUaH Un0lg]
uoisnauy wooprIG

worsnauy ueuuag

SIS vy yinos

0 11 26500 U YION

1S puenTL).

111S PUFIS] K10H

111S uaweD

111§ 2SI W09l
SIS SOIS] RS

115S 103 1Y Xa[dWwod-{IS YIUN 20T

1S ALatpol weapi

46

British Geological Survey
Research Report RR/12/01



¥4 1NPIA 1P

i praapiany

24 auop00n))

PG 90110

204

G 1 42100

2 wWngeH

14q amogre

44q woBuppY

24k amwarepysT

YA oI NN

A pu sy
1Kq orsuAaIS - S

4 ey

440 3003 1307

uas-YiQ SOIs] vl

wmsqns g
winnsqns wny
wnsans ALGUID)
wsensang feseey

wnsqns ssonayddy

g Arysy

wions dskury-win

0 aYq uaToauig RIS BN

wmas-a4q (I

WA UBRINWRIPIY - YA

e UBREIpIY - NN

s 9440 9635

wens s

British Geological Survey
Research Report RR/12/01

47



wem Apuny

21Aq yFsm))
AAQ DL
B
M ([0
(21910540) A4 11FH PN,
21910540) 44 9ISoVIEL
ureag unodsBury-eiauog
100s KoquamQ)|

2YAQ BIUWERUAADL

(9105q0) A1{0Q WO ATIO + (912[0540) AN AITUIID;,
24 umorsauir]
219105q0) 44q1 BIIA w1001,

WS HO[ND 131[S-ProjBuILn)

WIEAS SUMO

WIBA SSEEpIY-UAnO[In

(91210590) 244 d10uryOLLIE)
(919105q0) 244 1mS YiON

g saipie)
2 100pEA,

212]0590) 24AQ SMFIPOLLIL)

ULIEMS [UUBY) GUON

SHAQ UOHAUUANS - UOLNNE
dnoio 234 pooruadl

PYAa 210K SIPH

2HAa oy pullg

48

British Geological Survey
Research Report RR/12/01



st b st
yieuRuLD g 00
SISSOID YOIYM puejaI], € 1du "PuEI]. €
[T R— —
v x !
ana 00 1501 (500 QIR oA - o 0 Sund 3w puit o oanday 2 us Sped ¢
ssoud0s 10y 1 papnyous
BT pr—————— oo s Ot oy s
i U 118 “puBaI] JO 31 d
i Bojeus £ ‘sun oan it (S00C 19 12 UOSUADIS) XaLdwoD-1024s 510 24 09 (500 s s Goanu PEa01 st Yoo 8102 ORI O GOV
om0 201 1 g i S AL | ' ' '

{115 pnoossury

DUUPOSY IIFH 5UPYS

auosuy youmwdajdua

1A FPEDII)

nid TR

[uorsniul snoaud]] 003 K1i24S

British Geological Survey
Research Report RR/12/01

49



References

The British Geological Survey holds most of the references
listed below, and copies may be obtained via the library
service subject to copyright legislation (contact libuser@
bgs.ac.uk for details). The library catalogue is available at:
http://geolib.bgs.ac.uk.

BrowN, P E, Ryan, P D, Soper, N J, and Woobpcock, N H.
2008. The Newer Granite problem revisited: a trans-
tensional origin for the Early Devonian Trans-Suture Suite.
Geological Magazine, Vol. 145, 235-256.

CHabpwick, R A, JacksoN, D I, BArRNES, R P, KiMBELL, G S,
Jonnson, H, CHIVERRELL, R C, THomas, G S P, Jones, N S,
RiLEY, N J, PicketT, E A, Youna, B, HoLLiDAY, D W, BALL,
D F, MoLYNEUX, S G, LonNg, D, Power, G M, and ROBERTS,
D H. 2001. Geology of the Isle of Man and its offshore
areas. British Geological Survey Research Report,
RR/01/06, 143 pp.

EmELEUS, C H, and BeLL, B R. 2005. British Regional
Geology: the Palaeogene volcanic districts of Scotland
(Fourth edition) (Nottingham: British Geological Survey.)

Frovp, P A, ExtEy, C S, and StyLes, M T. 1993. Igneous
rocks of South-West England.  Geological Conservation
Review Series, No. 5. (Peterborough: Joint Nature
Conservation Committee.)

GILLESPIE, M R, STEPHENSON, D, and MiLLwARD, D. 2008.
BGS classification of lithodemic units: proposals for
classifying units of intrusive rock. British Geological
Survey Research Report, RR/08/05.

GiLLESPIE, M R, and StyLes, M T. 2010. BGS Rock
Classification Scheme Volume 1 (2010 revision):
Classifying and naming igneous materials.  British
Geological Survey Research Report, RR/10/04.

HicaTton, A J. 1999. Introduction, Late Silurian and
Devonian granitic intrusions of Scotland. 397405 in
Caledonian igneous rocks of Great Britain. Geological
Conservation Review Series, No. 27. (Peterborough: Joint
Nature Conservation Committee.)

British Geological Survey
Research Report RR/12/01

50

KmmBELL, G S, and SToNE, P. 1995.
variations across the lapetus Suture.
Vol. 132, 599-6009.

MiLLwarD, D. 2002. Early Palacozoic magmatism in
the English Lake District. Proceedings of the Yorkshire
Geological Society, Vol. 54, 65-93.

MitcheLL, W L. (editor) 2004. The Geology of Northern
Ireland — Our natural foundation (Second Edition).
(Belfast: Geological Survey of Northern Ireland.)

Crustal magnetization
Geological Magazine,

Myxkura, W. 1976.  British regional geology: Orkney
and Shetland. (Edinburgh: HMSO for the Institute of
Geological Sciences.)

SHAND, P. 1989. Late Caledonian magma genesis in
Southern Scotland. Unpublished PhD thesis, University of
Aston, Birmingham.

SpeIGHT, J] M, SKELHORN, R R, SLoan, T, and Knaar, R J.
1982. The dyke swarms of Scotland. 449—460 in Igneous
rocks of the British Isles. SUTHERLAND, D S (Editor).
(Chichester: Wiley Interscience.)

STEPHENSON, D, and GouLp, D. 1995.  British regional
geology: the Grampian Highlands (Fourth edition).
(London: HMSO for the British Geological Survey.)

STEPHENSON, D, BEVINS, R E, MILLWARD, D, HiGHTON, A J,
Parsons, I, Stong, P, and WabpswortH, W J. 1999.
Caledonian igneous rocks of Great Britain. Geological
Conservation Review Series, No. 17. (Peterborough: Joint
Nature Conservation Committee.)

STEPHENSON, D, LouGHLIN, S C, MiLLWARD, D, WaTtERrs, C N,
and WiLLiamsoN, I T. 2003. Carboniferous and Permian
Igneous Rocks of Great Britain North of the Variscan
Front. Geological Conservation Review Series, No. 27.
(Peterborough: Joint Nature Conservation Committee.)

Upton, B G J, StEPHENSON , D, and ELLam, R M. 2007.
Silica-undersaturated trachytic rocks of central Scotland.
Scottish Journal of Geology, Vol. 43, 143—153.



“2UNs 3y JO JuANXD [Bo1YdeIZ003 o1y K180 SIQLIOSIP
PUE ‘S)UM Y00 PIWEN JO UOIIXAT SO A} UI AIYMIS[I PAsN JOU ST SPUBIMOT

(6861 ‘PUBYS ‘G661 PU0IS

PUE [[PqUITY] (6661 ‘UOWSIH "52) 1010e1Ryd Sunsenuod jo juswaseq sajeredas

PUE S[JUBL AU} OJUT SPUS)XA JBY) AJNUNUOISIP Jofew € Jo uoissaidxa aoeyns

a1} 2q 01 JYSNOY) SI JUOZ JBAYS IAIRIUOJA ], (A) “(1030€1eyd 2dA)-] JO AJjoym
Suraq ur Ajqejou jsowr) aynsqng Aemofjen) Aqeau ay ‘wioly Jounsip Ajjesrdojonad
puE ‘uey) I9p[o oIk suoisnyul Iofew Y, (A1) *(ng spuejdn woyINOg

© pue AIng AS[[BA PUB[PIA © "2'T) AIBpUNOq duLLId) J[ne spuejd) wIyNos

ay) Aq pajeiedas $o)Ns OM) JLIAW 0) UBIP[IYD M 00} dIe DY (111) “SaLEpUnoq
que1d) pue [eonyderSoad Aq pauyap [jom are sy [eneds (1) ‘uIdLo uownuos v
BunsodSns ‘(ueruoAa Ajreq) oSe pue 10j0vIRYD [BOI1F0[01Ad TR[IWIS JO OIB JBY) BOIR

"2U0Z IBAYS SATBIUOJA] A} JO YI0U U0IFa1 spuefdn) uIayinos ay) pue pue[joss jo

[S11100S WId) Y], “Juapaoaid J031Ip OU ST 219} OS “)IUn JIWAPOYI| MU © SI SIY ], Paulyap B Ui suorsniul uniun ‘[nySurueswr A[[ea15o[oad st uoneosse Ay, (1) | Ad[[BA PUBIPIA Y} UIIM IN000 Jey) aynsiadng UeIuopaje)) ay) jo sjusuoduwod [y 9)INg SPUB[MOT YSIPOOS T
“K[reorwapoyi| padnois usaq Ajsnoraaid jou aAey Jnq ‘UONEBIOSSE [LINjEU
© 2IeYS 18U} (SA)INSQNS SB 1Y PAYISSEIO Inq NS st A[sno1adid 0) patidjar)
S)IUN OTWAPOYI] PAYSI[qLISI-[[oM ‘IO[BUI [RIDADS SOIIUN JIUN OTWAPOYI] SIY T,
“IOLIQJUI PAISPISUOD Ak 9)ING JOFUNO A SPUBIYSIH YS1I00S (A) “(se A19A9 UL dn1) 10U SI SIY) YSNOY}) 91ING UBIOIAOPIQ) SPUBIYSIH YSIN0OS
PUE ‘)N UBIPULIS SPUBYSIH YS1I0OS DN PIULIOJOP-UON SPUB[YSIH YSioos A} JO SHIUN WO} WY} saysmIunsip jey (pourioap Ajoaiseasad jou Ajjerouas)
SOUIRU JATBUISNE AU ], JUSAF UeIdIRID) U} 1M UOIBIOOSSE Ul A[PROIq PAULIO] Inq 10)0BIRYD P[OJ B 9ARY SUOISDOUL oY [, (AI) *(AIBPUNOQ SUBLIS) B OS[E SI }[nNe]
‘Spue[ySIH [snj09S A Ul INdI0 Os[e Jey) suoisnnul Suistduwos ‘0)ng UBIOTAOPIQ) Krepunog pue[y31H oY1) pauljap [[om a1e (Jjne Arepunog pue[y3if pue jseoo
Spue[YSIH YS1109S ) WO} JUSAF] UBIPUBDS ) [IIM UONRIOOSSE Ul A[Prolq o) sy [eneds oy 1, (1) “suoi3ax spueySiH uerdweln) pue spueySIH UISYMHON *PUE[}09S Ul KUaS0I() UBIUOPA[EY) A} JO SJUSAD [EULISYIOUO)II}
pauuioj (aSe uetuoAd( Afrey Jo aq 01 umouy ale jey) uontodold jjews K194 e pue) A UM SULLINGIO SUOISNUL AY) [[& ‘Uonerdosse [edrydesS0as pauljop A[1es|o & urew om} ay) Jo (UeLm[I§) 105unok ayj SI SIY ], JUSAT URIPUBOS ) [HIM
95® ueLIN(IS PALIdJUI 10 UMOUY JO suoIsniul SuisLiduios ‘run sy saysisunsip st a19y [, (11) "(JUOAY UBIPUBRIS A1) JUSAD [BULIDYIOUOIOD) PAULJIP B [IIM UOIBIOOSSE uoneIoosse ul A[peolq pauLioj pue suordar spuefydi ueidweln) pue spue[ysi
AJIe9]0 oweU oY ], Juapadald 100IIp OU ST 212Y) 0S JIUN JIWAPOYI] MU © ST SIY ], Ul pawLIo] suoisnnut [[e Suniun ‘[ysuruedw A[[eo130[0a3 st uoneroosse Ay L, (1) UWIDYLON] AU} UIIIM INd90 Jey) Ainsiadng ueiuopafe)) ay) Jo syuauodwod [y 9)ING UBLIN[IS SPUB[YSIH YSIN00S T
“JOLIQJUI PAIGPISUOD e NG IAP]Q) SPUBIYSIE YSII00S *(uoneuIofOp
pue ‘a)ng uerdweln spue[ySIE Ysniods NG pauioja SPUB[YSIH Ysnioos aaiseatad) 1010e1eyo p[aLy dANdUNSIP & Ae[dsIp situn JSOA (A1) “(A1epunoq sueLa)
SOUWIRU JANRUIS)NE Y |, JUSAF UBIPUBRIS ) [IIM UONRIOOSSE Ul A[PROIQ PIULIO] © OS[e S1)[neJ A1epunog] 9y)) pauljop [[om dIe ()ne,] Arepunog pue[ySIH pue 1seod
nq ‘spue[ySI YS1I09S A} Ul INdJ0 OS[e Jey) suoisniul Fuisuduwoo ‘9)ng ueLnfIg o) sy feneds oy [ (111) “suoi3ar spueySi uerdweln) pue spueySIH UIYIION ‘pue[109g Ul AUdZ0I1() UBIUOPI[EY) Y} JO SIUSAD [RULIDYIOUOIO)
spue[ySIH Ys109§ 2y woij uoAf ueidweln) oy} YIIM UOHBIOOSSE Ul PAULIO) A UIYIM INDI0 SUOISIUI oY) [ ‘UoneIoosse [eoryderSoaS paurjop Aj1ea)o e urew oM 9y Jo (UBIOIAOPIQ) O[O 9} ST SIY [, “JUIAT ueidwels) oy jim
o8& UBIOIAOPI() PALIQJUL IO UMOWY JO suoisniul Suistidwod “un siyy saysmsunsip | st axdy (1) “(Juaay ueidweln) ay) JUSAS [BULIDYIOUOII) PAULJIP B M UONBIO0SSE UONLIO0SSE Ul A[Peolq pauLIo} pue suoi3al spue[ysiy ueidweln pue spuefysiy
A[1e3]0 SWRU 3] [, JUaPadaId 19911 OU SI 313U} OS JIUN JIWIPOYIL] MIU © ST SIY ], ul pauLioj suorsnjul [[e Supiun ‘njSuruesw A[[eo130[0ad s1 uoneoosse Y], (1) WISYMON Y} UIYIM 1n090 Jey) dnsiadng urruopa[e) ay) Jo sjusuoduwoo [y 9IS UBIDIAOPIQ) SPUe[YSIH YsSnIoos z
*SIUMN YO0y PAWEN] JO UOIIXST SOF Y}
ur Sunsixa Apeafe 2Ing dNIULID PUL[AYS, B JupaoaId [eoLI0ISIY Ue ST 1Y [, (AT)
‘uoneroosse [ed1yder30a3 1ea]d v 9ARYy suorsnyul 3y [, (111) “PUB[UIRL ) UO 3SOY)
woiy (a8e ‘saseo awos ul ‘pue oFuel [ed13ojoy1] Surpnour) $10adsar JuedIUSIS
QWIOS Ul I9JJIP SUOISNIUL PUBIAYS Y[, (I1) Jesun i (S))Iun SIudpoyI| ¢ Juey 1o
NG | 7 dUey IOYJOU. UNPIM SUOISIUL pUeayg Surunsqns os ‘parordun pue 1esjoun dre
QNIURID) PUB[IOYS SUIRU PIYSI[GRISS OY) JO UOISIOA POLJIPOUI B SI SUIBU [BULIOJ OY[], PUB[UIBW YSINOOS dY) UO S)IUN SIdpoy’i| o syul] onduasonad pue srwapoyiy (1) *SpUB[SI PUB[IOYS Y} UO IN000 Jey) d)nsiodng ueruopaje)) ay) jo spuauodwos [y 9)ING SPUBS] PUB[IAYS T
00 10§ ymsIodh IUOPA[EY SUNUINIA POpTITOUL
910J019Y) 21k SUOISIUI UBIPEOY PUB[I0IS UIdyinos ul suojnjd ueruopaje)
QUWIOS YIIM [BAJ0D SBM N ‘SO[BA\ PUE PUB[SU WIYLIOU Pajodjje AJurewt
JUOAT URIPBOY (UBIUOAS( PIA 0} A[1F ‘URIPUBOS-1SOd) JOLIq Y], “JUIAT] URIPUBOS
9 st AJopIM 0) PALIDJAI UONBULIOJOP UBLINJIS 9Je[ 0 PIUW oY) PUE ‘SIoyne Auewr
£q juaag uerdweln oy paunid) ‘spue[ySIH ysmoog ayy ur wsiydioweouw pue
UONBULIOJop Jo yead ueIorA0pIQ) PIA 01 A[1ed 9y} A[qeIou SO * $JUdAd, deredas
Ajqeynuopt Auew sassedwoous Ausgoro oy, “osde[jod [euoisua)xa pue ‘yrjdn
“UOISI[[09 JUAUNUOI-JUSUNUOD A[QJBWN|N PUL ‘SUISIEU ) [JBAUSQ UONINPNS
SSUISIBW [BJUSUNUOD SUDJUB] OJUO [BLIDIEWL DIB PUB[SI PUB JSNIO OIUEIIO
“JIUN JIWAPOYH] € Se papiedar JO UONONPQO 10 UOTIAIO0. SPNIOUL SJUIAD UBIUOPI[LD), (6661 ‘& 10 uosuaydals)
u03q Suo[ SurAey 9ymsiadng ueruopaje)) oY) Yuapaoald [BOLIOISIY Uk ST 1Y |, ueas() smadey ) JO 2INSO[d WO SUISLIL SJUIAD JIEWTEUI Pue d1U0jod)
“(annsadng snooug| ueruopare)) (11) *AudBo1() urIuopa[e)) A1) JO 90UINbHISUOD JIIPUI 10 JOIIIP B SB PAWLIO] SHIUN ays Jo [[e sassedwooud AusgoiQ ueruopafe) ay [, ‘AusgoI() ueiuopafe) Y Jo
SBurpnjour ‘SuONELIEA MJJ B ()IM) SWEU pasn A[OPIM ‘PaySI[qeISa [[oM V orwapoyI| dAIsnyul [[e Suniun ‘nySutuesw K[[ed150[0aS sI uoneroosse ay [, (1) 90uaNbasu09 1991IPUL 10 J0IIP B SE PAULIOJ JBY) YOOI SNOUS SAISLIUL JO S)Un [y ansiadng ueruopaje) 1
Jureu 3y} 10§ uoneLIYNSNL J1un Jy) J10j uoneIYHSN passedurodus syrun JuIeU JIUN [RULIO] yuey

-9)ns1adng ueIuOpa[R)) Y} JO € 01 | SYUBI JB PALJISSe[O sjun 10} uonjeuntojur 3unioddng | d[qel

British Geological Survey
Research Report RR/12/01

51



‘Situn Y20y
PaWEN] JO U0IIXaT SOE oY) Ul (NG d1seq ueiduweln) JSeo-yLIoN) 1un SIudpoyH|

(oumg orseg

uerdweln) 1sea-YLI0N]) SHUM YO0y PAWEN JO UOIIXIT SOF ) Ul A[[ea1apoyi]
padnoid usaq Furaey Ajsnoradid suorsnnur 9say) yuapasa1d [eoLI0)SIY ue

st a1y [, (111) ‘uonerdosse [esryder5oasd Suons e s1 a1y doudy ‘uoidar spueySIH
uerdureln) a1y Jo 1ed jsea-yiiou oy ur AJuo Inodo A3y, (1r) *(sy001 d1seq Jo

“joor
91seq JO A[JUBUIWIOP 1SISU0D pue uoigal spue[ysi ueidweln) ay) Jo 1ed 1sed-yriou

SIY) 03 pauSisse AJUSLIND SWIeU ) JO WLIOJ PAIpow APYSI[S © ST OWEU [BULIOJ oY [, Apueurwop pasodiiod) UONRIDOSSE [BIIS0[OYII] QANIUNSIP B dABY suolsnyul oy, (1) ) UM INDI0 JBY) AING URIDIAOPIQ SPUBR[YSIH YSNI00S 9y JO suoisniur Jofejn Insqng d1seq uerduwels) JSeaylIoN €
K1oreue[dxa-Jjos K1oreuerdxa-Jjos '$9JINSQNS 19110 0) PAUSISSL 10U )ING SPUEB[S] PUBIAYS I} JO SUOISILIUT JOUTJA 2)INsqng UOISNIU] JOUIA] PUB[IAYS €
[ne ] K1epunog s[jeA\ JO 9pIs neq
Aroreuejdxa-Jjas | 1oyd uo yunsip Afjeiodwa) Apuaredde re 9)ng Spue|s| PUeIdYS AU JO suoisnpuL AIepunog] S[[BA\ JO 1S9M INOO0 1BY) d}INS SPUB[S] PUB[IAYS dY) JO Suoisniul Jofej A)INSqNS PUB[IAYS ISIA €
J[ne ] K1epunog s[[eA\ JO 9pIs neq
Aroreuejdxa-Jjas | 1oyd uo jounsip Afjeiodwa) Apuaredde re g Spue|s| PUBIAYS AU} JO SUOISHHU] Axepunog] S[[eA\ JO 1S3 INDJ0 JBY) AINS SPUB[S] PUB[IAYS ) JO suolsniul Iofejy AINSqNS pueIayS Ises €
UoAT ueldweln) oY) YIIM UONRIOOSSE Ul A[peolq “(onng ueLIN[IS SPUBIYSIE YS1N00S
PauLIoy Inq puB[aI] Ul INdd0 OS[e Jey) suorsniur mﬂ:mm\_DEOU noﬁﬂm UBIDIAOPIO ,wov \AEOMOHO UBTUOPI[E)) 3} JO SJUIAD [BULIDYIOUO0)II) UTRUI OM] AU} JO Aimm.—n—:mv
PUB[AI] AU} WO JUIAF UBIPUBOS AU} YIIM UOIBIOOSSE UL A[PROIq PIULIOY *(PUBJRI] UIYIIM INDI0 SUOISIUL AY)) UoNeIoosse [eorydei50a3 pauljop Apres|o e 103UnoA oy} SI YOIYM JUSAT UBIPUBDS AU} Y)IAr UONRIOOSSE Ul A[PROIQ PAULIOY puB
95e ueLIN[IS PaLIdJuI 10 UMoUy jo suoisnnul Surstiduwiod giun siy saysm3unsip SEAIAY L, (11) “(JUSAF UBIPUBDG ) JUSAD [BULIDIOUOIIS) PAULJIP B [JIM UOIRIOOSSE “(PUB[AI] UISYMON UI 1IN0 Jey) SHUN 3SOY) 0) PAIWI] A[JUSLIND ST UONEILJISSBD
AJ1e9[0 SUIRU Ay T, Juapada1d 1091Ip OU SI DI} OS JIUN OIWAPOYII] MU B ST SIY T, Ul pawlIo] suoisnyul [[g untun ‘nysutueaw AJ[eo130[093 st uoneroosse ay [ (1) 1) puB[aI] UIYIIA 10020 Jey) Ansiadng urruopae) ay Jo syuduodwiod [y 9)ING UBLINJIS PUB[AI] z
“JUOAT UBIPUEDS AU} (I “(aUng UBIDIAOPIQ SPUEIYSIH YSIIOIS J2)
UONBIDOSSE Ul A[PROIq PIWLIO] INQ PUB[AI] UI INJJ0 OS[e ey suoisnnul Sursirduod AuaBo1() uBIIOPa[R) A} JO SIUIAD [BULIDYIOUO]II) UTRWE 0M] ) JO (URIDIAOPIQ)
‘0)INg UBLINJIS PUB[QI] oY) WOIJ ‘JUSA UeIdWEIL) 91 YIIM UOIBIDOSSE Ul PAULIOJ *(PUB[QI] UIIIM INOO0 SUOISNIUI AY}) UONLId0SSE [eo1ydei50ad pauryop AIes|o e 19P[0 21} ST YoTyMm YuaAF uerdweln) o) yim UONLIO0SSE Ul A[peoIq pauLIo)
o8& UBIOIAOPI() PALIRJUL 10 UMOWY Jo suoisnyul Surstidwod ‘run siy) saysmSunsip | st a1y, (11) “(JudAg uerdweln) ay)) JUSAS [BULISYIOU0IO3) PAULIP B Y)IM UONIRIOOSSE Ppue (PUBJAI] WIAYLION] Ul INOD0 L) S)IUN dSOY) 0] PAjIul] A[JUSLIND ST UONBILJISSE[O
AJ1B9[0 SWIRU AY T, JU9Pada1d 1091Ip OU SI DI} OS IUN OIWAPOYII] MU B SI SIY T, ul pauLoj suoisnyul [[e untun ‘nysutueaw A[[eo130[093 st uoneroosse Ay [ (1) d}) PUB[AI] UIYILA N0 Jey) Ansiadng uriuopae) ay Jo syuduodwod [y 9)ING UBIOIAOPI() PUB[I] T
-ymsiadng
*91INS 31} JO JuIXA [e01drIZ093 Yy S9qQLIOSAP A[1BI[O UBIN URIUOPA[R)) A} JO SIOYI0 WOy jowdl A[jeneds are suorsnnur ay T, (11) (U
JO OS] w10} Ay T, Juapada1d 109IIp OU SI DI} OS IUN OIWAPOYII] MU B ST SIY T JO OS] o) 01 pajoLysar) uoneroosse [eoryderSoad Suons e oAey suoisnyul AL, (1) “UBJA] JO 9[S] Y} UNPIM INd00 Jey) ainsiadng ueruopaje)) o) Jo syuouodwiod [y 9)Ing UBIA] JO ST 4
*do10ino Je 19101 (OTUBI[OA-QNS) [IAJ[-YSIY © o1eys S)run AUejy
*9)Ins Y} JO U)X [eo1YdeI3093 Yy ALIBI]O S9qLIdSIP (1) -aymsIadng ueILOpa[E)) A1) JO SIAYI0 WOLJ djowal A[[eneds d1e suoisniul Ay |,
SA[EAN ULIA) A, "JUaPa021d J021Ip OU ST 1Y) OS “JIUN JIWIPOYII| MAU B SI SIY ], (11) “(Sa[e A\ 01 Pa1OLNSal) uoneroosse [eoryder3oasd Suons e aAey suoisnyul AL, (1) *SA[ AN UIYIIAM INJ00 Jey) a)insiodng ueruopaje)) ay) jo syuouoduwod [[y A)INg SA[BA\ z
*$9)INS 10w 10 0M) Ajnsnf
*9)Ins o)) JO JUXA [eoryder30a3 oy A[1ea]d SIqLIdSIP 0] ((SUONBAIISqO Y3NOud jou pue) sjrun ySnous jou a1k a1y, (111) ‘ansiodng
PUE ‘S)TUN YO0y PAWEN] JO UOIIXDT SOHE ) Ul AIOYMIS]d Pasn jou SI pue[Sug UBIUOPI[R) 9} JO SIOYI0 woiy jowal A[jeneds are suoisnnur oy, (11) “(puejSug
[eNU)) WLId) AY [, “Juapaoald 10211p OU SI 1Y) OS “)IUn JNUPOYII| MU © SI S, e1UAD 0) PAJOLNSAL) UONEIdOSSE [eo1yder3008 Suons e oAey suoisnyul YL, (1) *pue[Sug [BIUSO UM 1N9I0 JBY) AInsiadng ueruopa[e) ay) Jo syusuodwod [[y ang pue[Sug [enua) z
*(Quoaq ueIpeoy Jo3unoA ApuesiyruSis oy YIIM pAJRIO0SSe 2q 0} PIARI[Aq pue
[EOLIPUI[AD 1O [BOIUOD JIE IIYM) S)ING AIMNS-SUBL], ) JO SOY) WO (WSIULI[OA
*91INs 31} JO Ju)XA [eo1ydrIZ093 oY) A[1BI[O SIQLIOSIP ULId) oopere)) Jofeur ay) YPIm A[[EO1ouaS PajeIoosse 9q 0) PIASI[OQ PUE ANI[-1YS
AU, "UOJIXT Y} UI A10YMas[d Teadde J0u [[Im JOINSI(] 9YeT Wid) oY) ‘pajojduioo Aqreord£y ore yorym) 93Ing 10LISI LT Y1 JO SUOISNIUT YSINFunsip o) juepoduwr
U93q JARY S)IUN JAISNNUI JO UONBILJISSB[O MAU SIY) WOIJ SUISLIE SUONESI[BUOTRI SI11 BOIE JOLISI(] 9¥eT Y Ui (111) “Anowoad (9y1[-199Ys) UOWIWOD © JABY *POLIDJ UBIOIAOPIQ) AU} SULIND PIULIO) PUE IR
Y} 0UQ JUIP931d 10311P OU ST I} OS JUN JIWIPOYI| MU © SI SIY [, suorsnur Jofew ay [, (11) ‘uoneroosse [esryderSoas Suons e aaey suorsnyur oy [, (1) JOLISI(] AT Y} UIYIA 190 JeY) Ainsiadng ueruopae)) ay) jo syusuodwod [[y A)INg 1OLSI OYe] z
(2002 “SIN 9y ur ammng snyodey oY) JO 9961 A JO APIS JAYIIS UO INII0
‘PIEMIITIA {A1oW09T 231[-193ys dAeY A[[eordA) yarym) a)mg JoLsI e oy Jey]) (SNSQNS Se PILJISSL[O MOU [10q ‘2)NG dIU0IN|J UBIUOAS(] PUB[SUF WISYLON],
Jo suorsnnur 1o81e] woiy wayy saysmunsip pue[Sug ur yorym ‘suoinjd [eorpurjAo pue 2)Ing onIuRID) ABMO[[BD), JOULIOJ Y}) SHUN PAYSI[QEISI [[oM 0M]) SajIuN
10 [e01U09 AJpEOIq d1e suoisnjul Jofewr oy, (111) -armng snjodey oy Jo 2961 oY) 1UN OTWAPOI] MU SIYL “(800T TP 19 UMOIE]) JUSAT URIPEOY I} [IIM UOIBIOOSSE
Jo uny (£ moqe unpim Surunago ‘pajeroosse Aqjeorydei3oas are suoisnnur oy, (1r) Ul PoLIdJ UBIUOAJ( Y} SULINP PauLIo] pue (duoz aiing snyadey ay) Suijppens *a'1)
(8002) *(800T & 19 UMOIE) JUIAF UBIPEOY AU} Y)IM UONBID0SSE Ul A[PBOIq PIULIOJ dARY Pue[SUF] WISYLON Ul PUB PUB[I0dS Jo uoi3al spuejdn WIOYINOS dY) Ul dUOZ IBYS
‘I& 30 umolg] £q SUOISNIUI JSAY) 0] PIONPOIUI SEM 2)ING INJNG-SUBI], SWLU Y, | 0} PAAdI[Aq suoisnnur oy} [[e Juntun ‘njSurueswr A[[eo130[0a3 st uoneroosse o, (1) QAIRIUOJA] Y} JO (INOS IN020 Jey) Ains1adng ueruopa[e)) ay Jo syusuodwoo [y 9)INg dImng-suei], 4
Jureu Y} J10j uoRBIYHSN j1un 3y 10§ uonedYNHsSne passedurodus sy SUIBU JIUN [BULIOJ Nuey

ponuuo) 1 d1qe,

52

British Geological Survey
Research Report RR/12/01



‘eIOp[ED)
K1ojeuejdxa-yjos “xo[dw00-0ULI[0A B JO PAINbal BLIOILID Ay} SJOIA 900U[D) A} JO AIBPUNOQ AU} UIYIIM INIIO Jey]) SHUN AIRJUOUIIPAS PUE SUOTSIIIU] X2]dU09-0UBI[O A BIOP[EY) 0OU[L) €
“(enng uerdurelny ginos) Ajjearwopoyy|
padnoid ueaq Suraey Ajsnoraard suorsnnur oy yuapasaid [BOLIOISIY UL
s1 219, (A1) "y1ue1s pue auoip (onrurdde Ajuowrwios) Surpnjour Ajjensn ‘ajuers
pue amopuad usamaq sarSojoy| Jo oSuer apim e Jurkerdsip Ajjesrd£y suorsnuur
“(oung uenig spueySIH [ENPIATPUL [IIM “SONSLIOBIRYD [EQIF0[OY] dxeys DY, (111) SAYNSqNS paje[ar
S11100S) Jun dIWopoI| S[SuIs & urgiim padnoid oq 0} S)INS, JOULIOJ ISYI0 pue ut osot) 0} dAnear [[ews A[[eardA) Sureq ‘onsueorIeyd [earsAyd aAnounsp ‘uor3a1 spue[ySiy uerdweln) ay) jo wed
SIY) MO[[B 0] 2}INSqNS Aq PAMISNS U2 SLY AINS UL} Y} QIS 'SIOWAW SOHF & areys Aoy [, (1) "uorSax spueySiy uerdweln) oy Jo 1ed (3sed SISEO QWOS UI puR) WIdYINOS Y Ul A[urewr moaoo pue (3L 0) [aued 935) SONSLIIORIBYD PAIRYS JO 198
JUALIND UI JIUN OIWAPOY)I| SWES dY) 10§ Pasn sI Ing uerdweln) Ynog uLd) oy J, INos 3y up ULLINOO0 JSOU ‘UONBId0sSE [ed1yderS0as e aaey suorsnnur oy (1) & Ae[dsIp jey) 9ng ueLIN[IS SPUBIYSIH YSIIOIS Y3 JO SUOISAIUL JOUIW puk Jofejy ounsqng uerdweln ynos €
“(snun ooy
‘(9yng ueLn[i§ spuey3IH PAWEN] JO UODIXDT SOHE Y} UI J0U INq) SHOWAW SHE JUILIND Ul )N SAYILL)),
S1109S) J1Un OIUAPOI] 2[3UIS & UNpIM padnoid 2q 01 S)INS, JOULIOJ JAYI0 puL & urm padnoid Suraq suorsnnur oy Yuapaddid [BOLIOISIY Ue ST A1, (AD) “JOLUSIP
SIY) SUIMO[[e 9)Insqns Aq pIMNSQNS Udaq sey NS (S Juey) uoIn|q A)LIOIPoULID) Q) UIPIM 9)ING URLINJIS SPUB[YSIH YSNI00S 9} JO SUOISIIUI IDY)0 WOIJ JOUNSIP ‘suoIsnyul re[rwis Aj[evsojou|
SAYJBI) duIeu oY) ul wiid) [edrydeiSoas oy se pasn aq 0} sayjer) Suimoje ‘oweu Kqreor3ojoyy axe 3y, (111) *93LI0Ip IO ‘@3LI0Ip-zienb ‘a)1jeuo) ‘ojiorpoueis jo 19110 WOIJ 9J0WAI ‘(IYSUIIPIDQY ) SUNYS YOO JO ANUIOIA Y} UL BIIR PIAIOLISII
[eULI0] Mau A Ul wid) [eorydeiZoad oy se soye1)) saoe[dar ouaYS UL} Y} QIS Sunsisuod ‘pajeroosse A[esrsojoypi| are Loy, (1) surydio], jo ae[ia oy Jo wry 5z B UIYIIA IN000 pue ‘(JYSH 0} [ourd 235) UOLBIOOSSE [BIIZO[OWI] IANOUNSIP
*SIOWAW SO JULIND U JIUN OIWAPOYH] SIY} I0J PAsn ST 9}ING SAYILI) ULId} OY [, noqe urgym no Surddoio [re ‘uonjeroosse [eoryder30a3 v aaey suorsnaur oy (1) £ ULIOJ 1By} NS URLINJIS SPUBIYSIH YSINOOS AU} JO SUOISIIUT JOUTU pue J0o[ejAl Q)Insqng U 3
“(91ng dnrueln) wosuie)))
Aqreorwapoypi) padnoid usoq Suraey A[snoraaid suorsnnur oty yuopadaid
[BOLIOISIY U SI 313y ], (11T) "9PISad(] 0} JUSOB(PE pue UIIM SULLINOOO s)Iun 1ofew
3 Jo 1sowr ‘pajeroosse A[[eorydei30a3 are suorsnyut Ay [, (1) “(nsqng spueySiy
UIYHON-[ASTY oY) JO SUOISIIUI UTEUI Oy} YIIM PAJBIDOSSE A[UOUIUIOD dI8
jer) Yoo onturdde jo sadid pue suLeMS-9Ap 9y 1) SUOISAIUL JOUIW JO SWLIBMS
pajerdosse A[jeneds aaey jou op Aj[erousd suorsnuur urew ay) sseare pueydn
o8] arpxopun Ajeord4y suorsnnur oy {(91nsqng Spur[YSIE WAYLON—[AS1Y
oy Aj1d£ ety syoox L2183 jrep 01 3yS1] oy ‘odwexs 10 ‘03 JSENUOD
ur) yyuid 0y a3uelo ofed Ajeord4) axe syoox fpadojosap are sysAroousyd yorgm
*9PISE9(] PUNOIE pue ul 01 92139p o pue oz1s urerd ur suoperiea Ajjediourid ‘suoisnyur A[uIS Ul UOWIWOD
1N950 SUOISNNUL ) JO ISOJA “UOIN[J AIUBID WLIOTUIIR)) JIUN G Juey Y} 10 A[UO SI AJ[IQeLIBA [RINIX9) JUROLIUSIS (a)1s0dwod A[uowuod a1e Aoy fajuerSolonu *op1sa9(] Jo AyuroriA oy ur Ajurewr ‘uorgar spue[ySiy uerdureir) ayy
pasn mou st uLoSuire)) wio) [earyderS0as oy 1AOMOY 9)ING ONIULID) ULIOSUITR) pue ojrueIs 031301q JO AJPINUd jsowfe SunSISUOd pajoLnsar Afjeuonisoduiod 30 11ed JSBA-[1I0U A} UT 1220 pue (IS 0) [oued 995) SONSLIAIOBIEYD PAILYS JO 10S
A1) Se AJIOULIOY UMOUY 2IOM JIUN OIWAPOI] ST} Aq passeduiodus suorsnyuy a1e A9 :SONSLIS)OBIRYD IOYJ0 PUE [BIISO[OY)I] JO 39S B dIeys SuoIsnyur oy (1) © AedsIp 18y 9}INg UBLIN{IS SPUBTYSIH YS1IOOS A} JO SUOISIIUT JOUTL Pue Jo[ejAl 2Insqng dpIsAd( ©
“So)Msqns sqng
K1ojeuerdxo-j[os Kiojeuejdxo-yjos 107)0 0} PAUSISSE JOU 9)ING UBIIAOPIQ) SPUBYSIH YSNI0OS A} JO SUOISIIUL JOUTA UOISNIU] JOUTJA] UBIOIAOPIQ) SPURIYSTH €
“(sayueId oy
SOJLIOIP UIDJSEA-[LION]) SHUM) YI0Y PIAWEN] JO UOIIXST SO AU} Ul A[[eIIWpOyI|
padnoid usaq Suraey A[snoiaaid suoisnnur 3y Juopadaid [BOLI0ISIY U ST 1Y |,
(1) “9)ING UBIOIAOPIQ SPUBIYSIH YSHI0OS 3y} JO SUOISNIUL IO WO} JOUNSIP
Kreor3ojoyy| pue ‘(a)iueld pue ALI0IpouLIS ‘A)I[eU0) ‘D)LI0Ip-Z)enb ‘a)LI0Ip)
IR YU PRS0 WORIDET] (OXE [ 1 pajerdosse AjjesrSojoyi] are Aoy, (11) “a)nsqng onrueln) uerdureis) 1SeayIoN Y}
Ul OJOYMOS[D PASN JOU ST PIOJ[Y WLId) YL, *,SONULIT 0} SILIOIP UIAISLA-LION], dUreu Jo syun s de[10A0 J0u S0P JuLIXd [eneds 1Y) pue (PIOJ[Y JO UMO) ) JO ury 3001 ONIuLIS 0) ONLIOIP JO ISISUOD PUB JOLISIP PIOJ|Y
1ap|0 ayy uey) as10a1d A[[earydes50a5 210U pUE 101I0YS ST OUIBU [BULIOY MU A, ST uIm Inodo [[e £ayy) uoneroosse [eoryderoos Suons e oaey suorsnnur oy, (1) A} UI N0 JBY) AING URIOIAOPIQO) SPUe[YSIH YSI09S 9y} JO suorsnnui 1ofejy Insqng pIoJIy ¢
‘(aunsqng oprueln ueidwels) JSeAYLON §'9)
SUOISSE0ONS IOYOUBE US[D) PUE BAB( oY) ul AJurew paoejdwe are suorsnnur oy [, (A)
“(oung onrueln) uerdweln) 1SOM-YLON) SIU[) YO0y PAWEN JO UOIIXdT SOE Ay} Ul
Areorwapoyi) padnoiS usaq Suraey A[snoradid suorsnnur oty Juapaoaid [eoLI0)sIy
ue S 319y [, (AI) 9)Insqng dniuels) uetdwels) 1SeayLIoON dY) JO SUOISNIUL JB[IULS
Aqreordojoyy woy ajowai Ajjeneds are Aoy, (1) “(uordai spue[ysiy uerdwern ayy
*SHUQ) YO0y paweN J0 11ed 1SoM-[1I0U ) UIYIIM PauIjuod) uoneroosse [eorydei3oas e oaey Loy, (11)
JO u0oIXa SOE Yy ul (g onrueln) ueldwein) 1S9M-[1ION) JIUn JIwapoy| sty | “(pauniojap Ajoarseatad A[[eoo] ‘a1L101poueI3 A[[BOO] pUB BOIW )110Iq PUE 3)IA0ISNUL 3001 onIuEIS JO JSISU0d pue uoidar spue[ysiy uerduwreln) ot jo jed jsom
0} pouSisse AJUOLIND Skl ) JO WLIOJ PALFIpow AYSIS © SI SWIBU [BULIOJ Y], Arewd gyim 9)1urIS) UONLIDOSSE [BIISO[OYI] B[O B ABY SUOISNOUI AYL, (I) | -YMOU AU} UI INDI0 JBy} NG UBIDIAOPIQ) SPUBIYSIH YSHI0dS Y} Jo suoisnyul 1ofejy Ansqng ontuels) uerdwern) 1SOMYLION €
‘(unsqng ontueln) uerdweln) 1samMyuoN J9) dnoidiadng uerpeieq ayp ut
pasejduwo a1e suorsnul [y (A) “(9yng anruels) uerdureln) 1sed-yioN) SIUM Y20y
PIWEN] JO UOSIXdT SOE ) ul A[jeorwapoyi] padnoid usaq Suraey A[snoraaid
suorsnul oy} ‘yuapaoald [eoLIoISIY ue St 1Y |, (A1) “2)nsqng ontueln) ueiduweln
1SOMULION A1) JO suoIsnur refrus A[[eorSojoyr| woly aowor Afjeneds ore
*SHUQ) YO0y poweN Koy, (1) “(uor3ax spueySiH uerdweln) oy Jo 11ed 1Sea-1I0U oY) UMM PIULUOD)
Jo uooIxa SO ay) ul (AIng onruern) uerdweln) JSea-yroN) J1un JIWapoyI| SIy) uoneroosse [eoryder30a3 e aaey Ay, (11) ‘(pauLiojop Ajaatsearad Ajjerousd 3001 ontueI Jo 1s1suoo pue uordar spue[ysiy uerdwern oy jo ped jsed
0) pauSisse AJUaLIND dureu Y} JO WLIO) payjrpowr APYSI|S © SI QWERU [BULIOJ Y, “a)uRIS BOIW 0M]) UONRIOOSSE [BOISO[OYII] SANOUNSIP B SABY SUOISAOUL YT (1) | -YlIOU 3y} UL INOO0 JBY) 9)ING URIOIAOPIQ) SPUBRYSIH YS1I0dS Y Jo suoisniul Iofejy 9)Insqng onrueln) uerdwelr) JSeayIoN [
JuiglU JY) 10§ UonELIYHSNL JIun Ay} 10§ uoyeIYHSN passedurodud syrup) UIBU JIUN [BULIO Nuey

‘ponunuol) I 9qe],

British Geological Survey
Research Report RR/12/01

53



K1oyeuedxa-j[os K1oyeuedxa-j[os *9)ING UBLIN|IS PUB[AI] Y} JO SUOISNIUI IOUTJA] 9)INSQNS UOISNIU] IOULJA| UBLINJIS PUB[aI] €
Kiojeuejdxo-yjos Kiojeuejdxo-yjos *2)Ing SA[RA\ AU} JO SUOISTLIJUT JOUT]A 9)INsqNg UOISNIU] JOUTA] NIWAD) ¢
Kiojeuejdxo-yjos Kiojeuejdxo-yjos -a)ing pue[Sug [ENus)) dY) JO SUOISNIUI IOUT]A 2)INSqNS UOTSNIU] JOUTJA] SPURIPIA €
‘uonEId0SSE o1oudd/[eiodwa) € d1eys 210§a1aY) pue 9Fe UBIOIAOPIO)
POLISJUT 10 UMOWY JO [[B o1& SUOISNNUI oY [, (11T) "'UONEBIdOSSE [2IISO[OY] € dIBYS
*(Z00T ‘PIEM[ITIA) NS dTUOIN|J JIS[D] UBIIIAOPIQ) Q10JIAY} PUE OIS[A] [[& 1B SUOISNNUT oY [, (IT) 'SUOISNIUI JOUTUI PAJBIDOSSE I} ‘SUIRJUNOJA] UBLIqUINY) AU} JO BAIE AU} UM
JOLISI(] BT SWIBU JIULIOJ SY) SAULJOPAI Puk s30e[dal SWELU [BULIO) MU Y], I “9ING 1OLNSI 9B AY) JO suoIsnnUI 1s51e] 9y} JO JSOW sapnjoul jrun Ay L, (1) 1NO00 PUE JIS[9J 18 1By} AING JOLUSI] L] AY) JO SUOISNIUL IOUIL Pue JofeA 2)INsqNg IS[9] SUIRIUNOJA UBLIGUIND) €
Kioyeuedxa-j[os K1oyeuerdxa-J[os '$9}INSqNS 19Y10 0) PAUBISSE JOU AING AIMNG-SULL], ) JO SUOISAIUL JOUT]A 9)INsqNS UOISNIU] JOUI dINING-SUBL], €
*(9)Ing OIUOIN[J UBIUOAd( pue|Sug
*(91Ng 2IMING-SURL [ ) JUN SIWSPOYI| wiaypoN) A[jesrwapoypi] padnois usaq Suraey A[snoraaid suorsniur oy Juopadard
9]8uis & unpim padnoid 9q 01 91INs, JOULIOJ I1DYI0 SUO PUE SIY) MO[[R [eoLI0ISTY U SI A1y [, (11) "99en armng smade] A Jo A[9Andadsal yriou pue yinos
0} o)nsqns Aq poyMINISqNS U2q SEY )INS ULIS) ) “DIGF "9}ING dIUOIN|J UBTUOAI(] A7} 0] N0 Jey) AING AIMNG-SULI], Y} UIYIIM SUOISILIUI 350} ssedwooud ‘20en)
pue[Suyg UISYLION] ALY I0FUO[ JOULIO) oY) Sde[dor SUWIEU [BULIO) MOU OY [, 2Insqng AeMo[[eD) 9y} Pue Jrun sIy} “UONeI0sSE [nySurueawr A[[eo150[0a3 v (1) aing smade] 9y} JO INOS INIIO Jey) AING SIMNS-SULI], A} JO SUOISNIUT JO[R]A] aynsqng pue[Sug YLON ¢
“(enng armng-suel [ ) 3un dSrwapoyy] A[Suls e urm padnois aq 0y yins, ‘(anng onueln) Aemofjen) Ajesrwapoyi| padnoid usaq Suraey Asnoraard
JIOULIOJ JAYJO SUO PUE SIY) MO[[E 0) NSNS Aq PAIMNSANS U SBY NS LI} A} suorsnut oy “yuapadaid [eoLoisty ue st 1dy L, (1r) “aoex) armng smadey ay) Jo
“0I0} "O)ING dNIURID) ABMO[[BD) dUIRU SNOIAAId ) JO UOISIOA PIIJIPOW B ST QUIRU A[9AN29dSal1 INOS PUE Y1IOU Y} 0} INOOO JBY) SUOISNIUT 950y} SSedodus d)nsqng -90ex) aring snjodey
[BULIOJ MaU 0y, *ABMO[[D) JO AJUN0d P[o A} UT INDIO SUOISILIUT UL 37} JO JSOA! pue[Sug YLION Ay} Pue jiun siy) ‘uonervosse nySurueaur Ajeor3o[0as v (1) A1} JO YHIOU INIIO Jef) A)ING dIMNG-SULI], A} JO SUOISNIUT JOUTU Pue Io[eAl aymsqng Kemof[eny €
Kioyeuerdxa-J[os Kioyeuejdxa-J[os *9)ING SPUB[MOT YSI}I0OS A} JO SUOISNIUI IOUTJA] 9)INSqNS UOISAIU] IOULJA| SPUB[MOT €
*2)INS SIT) JO SAYNSQNS ansqng
Kioyeuedxa-j[os Kioyeuedxa-J[os 197)0 0} PauBISse J0U A)ING UBLIN[IS SPUR[YSIH YS1I09S Y} JO SUOISNUL IOULA| uoIsnnu| IOUIAl UBLIN[IS SPUBIYSIH €
“(yms druom|g dureNY
spue[ySIH 159\ YHON) AJesrwapoypi| padnoid usaq Suraey Ajsnoiaaid suorsnyur
‘(9ung ueLm[I§ SpuB[YSIH YSHI00S) Jun JMWpoyH| A[uls Ay uapasard [eoLIoISIy Ue SI dIay [, (111) “19)orIRy Sul[ey[e A[eIoudd € dARy [
© unpim padnoid 9q 03 ,$91INS, JIWLIOJ 190 PUB SIY) MO[[E 0) dweu Mau pasodoid pue [001-0N1UALs Jo unsisuod Ajuofew oy ‘pajeroosse Ajjeor3ojoyiy a1e Aoy [ (1) 'syjo01 aurfey[e jo [eo1d£) suonisoduros [eorSorerouru pue [eor3ojoyy
AU} UI 9INSQNS Aq PAIMISQNS UQ S NS ULId) Y[ *d}ING JIUOIN|J dUI[EN[Y ‘spue[ySIH ysi1098 ay) Jo 11ed 1Som-y}I0u 9y} Ul SUOZ ISNIY L, U0 8y} JO AJUIDIA aaey] A[eIouad pue uorsar spueySIH ys1j0os ) Jo 1red Jsom-[Liou Ay}
spue[ySIH 1S9\ YMHON Skl 195U0[ 1ouLI0) dY) saoedal SWeU [BULIO) MauU Ay, Ay ur SuLLMod0 [[e ‘uonervosse [earyderSoasd Suons e oAey suorsnyur Ay, (1) Ul 1990 JeY) A)ING UBLIN[IS SPUBYSIH Ys1I0dS ay) JO SUOISNIUL IOUI pue I0fejy AInsqng dul[ey[y spueySIH 1SoMYLON €
‘(9nng onrueln) spue[ySIH WAYLON pue [[A31y) A[jesrwapoyi] padnoid
u23q Suraey Asnoraaid suoisnnur 3y yuapasaid [eoLI0ISIY Ue St 1y [, (111)
)Nk Ud[D) JBAID) Y} JO U] ()G UIYIM ‘UOISAI SPUBYSIH UIOYLION 9y} pue [[AS1y
ur SurInooo [re Ajeniaia ‘uoneroosse [eorydei3oas e oAy suorsnnur oy, (1)
‘(nsqng dp1saa(] Ay3 Jo syoo1 yuid pue d3ueio ofed ayy ‘Ojdwexa 10j ‘01 1sENUOD
ur) K213 y1ep 01 1y31] A[[eord£) are syo001 ‘suoIsnuI d)I[[d1es FUILLIOJ 10 SUOISNIUL
ureur ) Jo Juauoduiod IOUT B Se IOYII0 ‘PAJRIDOSSE AJUOWIIOD dIE IOJORILYD
*(aung ueLIN[IS SPUBYSTH YSHI09S) 1IUN IO onrurdde ue ym syo01 yjopriad pue Y201-0101qqes 218l YiIm “QJLIOIP pue
o[Surs e urym padnois oq 03 ,$9)INS, ISULIOJ IAYIO PUE S} MO[[E 0} A)INS duorp-zurenb “djeuo) ‘ueid Jo syusuodwod Jofewr 0) Jouru urejuod osje Aew ‘uorSar spueySIH WISYHON Y} pue [[AS1y
-qns £q po)NITISNS UAdQ SEY 9)INS WIS} Oy} “OIOF] "SHOWAW SOE JUSLIND UL JIun | Inq ‘L0Ipoueis jo Apueurwop Isisuod A[uowwods pue aisodwos Ajjeord4) are Loy ur AJOAISNOX? Jsow[e 1020 pue (WS 0 [oued 99s) SONSLINILIEYD PAIBYS JO 19§
QIUWAPOYJI| AUIES A} 10 POSN ST 3)ING SPUBIYSIH WIAYIION pue [[ASTy WiId) ], 1SONSLIAJORIEYD JAYI0 PuE [BOISO[OYI] JO 19S SUIMO[OF AU} dIRYS SUOISILIUI [[V (1) © Aepdsip jey) 9)ng ueLN[I§ SpUYSTH YSIIOOS A} JO SUOISNIUT JOUTUI Pue Io[ejAl ansqng spueySIH WoyHoN-[[ASTy €
duIeu 3y) .10y uonedYNHSnf jun 3y) Joy uonedynsnpe ﬁameQEcoﬁv syun QUIeU JIun [eurIoq yuey

ponuuo) T dqeL,

54

British Geological Survey
Research Report RR/12/01



*9ANOUNISIP PUB QANBULIOJUI A[qBUOSEAI )1 OYetu
0) SWEU Y} UT PAPN]IUT AT ,OEBIA], PUE ,UBIULID J-SNOIJIUOGIE)) ), SULIA) A}
08 ‘wud) [eo1yde130a3 aS10U0D B 0) J[3S) PUS] 10U SIOP JIUN ) JO JUAXA [eneds

“Suel sIy) Je A[[eoruapoyl| pajeoosse oq ued Aoy 1sa53ns

JBY) SONSLIDIORIRYD UONRIUALIO PUE [eneds ‘(UeILId PIW 0] SNOIJJIU0qIR))

2)e[ 2q 0) pamIayul) [erodwa) ‘[ed1So[oY] JO UOTEUIqUIOd B AB[dSIp SjIun payues
10MO] ‘SONSLIDJORIRYD S[qBAISS]O JO UONRUIqUIOd anbrun & Aq pasLIa)oBIeyd Jou
91k J1un SIY) 0) PaudIsse SUOISNNUI [enpIAlpul ySnoylyy (1) *(puejoos jo suoigor
spued) wyNOS pue A3[[eA PUBRIPIJA AU} O} PAULU0D) pajerdosse A[[esnydeiSoad
are syrun) (11) *(SY001 ONSE[IIUBI[OA J[ESEq PUE JNIUESE] PUB “NI0I-ON[ESEq

*988 UBIULId PIW 0} SNOIJIUOGIL)) ] PILIQJUL IO

UMOUY JO ‘S0 ONSB[IIUBIOA JI}[BSEQ PUE JIIUESE] PAIRIOOSSE PUB (3901 dn[eseq
pue aj1ueseq ‘01qqeS0I0IU) SO0 OB dUI[EN[E dAISNIUI Jo Apueurwopaid
Sunsisuos ‘uo1far spuepdn WIAYINOS Y} OJUI PUAIXA INQ ‘PUB[I0OS JO AI[[BA

9)INSqNS JYBJA| UBIULIOJ—SNOIJIUOGIED)

QY [, "1uapaoa1d 1091Ip OU S SWIBU [BULIOJ Ay} OS ‘JIUN OIUAPOYII| MU © SI SIYT, pue 9)Iueskq ‘01qqeS0IdIW JAISNIUL) PAjeIoosse A[[edrgojoyiy ate syup (1) PUB[PIJA 3Y} U AJUIRW ND20 JBy) NS SUI[LY[Y PUB[IOIS 3y} JO spuauodwod [y )7 PUBIOOS INOS €
*9ANOULSIP PUB SABULIOJUL ‘388 sno1gjIuoqie)
AJqeuOoSEal 1 ORI 0) SWIRU Y} Ul POpN|oul ST a)1jouoyd—o)Ayoel |, L) oy} “(puepoag jo 1ed yinos oy 0} K129 POLIDJUL 1O UMOUY JO PUE ‘SYI0I ONSE[OIULI[OA ONAYORI) PAJRIOOSSE
0s ‘wi1o) [eoryder3003 9SIOUOI B 0] J[AS) PUI] JOU S0P JIUN dY) JO JUA)XI [eneds paurjuod) pajerdosse Aqesrydeidoad are syrun) (11) (3001 ONISB[OIURD[OA d1AYORT) M a4yoen pue ayrjouoyd sarsnnur jo Apueurwopad Sunsisuod ‘puepoos nsqng
SY [, "Juspada1d 3031Ip OU SBY SWIRU [BULIOJ 3y} OS ‘JIUN ONUSPOYII] MU B SI SIYT, pue 9)Ayoen pue ijouoyd SAISNHUI) PIJLIOOSSE A[[RAIFO[OI] 21 Su) (1) | ISEI-YINOS PUB [BNHUID UL INOO0 Y} A)ING SUIEN[Y PUB[IOIS 3y JO sjusuodwod [y rjouoyd—a)AyorI], PUB[IOIS YINOS €
“YUeI STy} 18 A[[eOIWAPOI] PAIRIJOSSE 9q
ueo A1) 15953ns Je1)) SONSLIOORIRYD UONRIULLIO puk [eneds (snoiojruoqie)) A[1ea
3q 0} paidyur) [er0dwa) ‘[BAIFO[OYII] JO UONBUIGUIOD B AB[dSIP S)IUN payuLl JOMO]
*OATIOUNISIP PUB JAIIBULIOJUI A[QRUOSEAI ‘SO1ISLIDJORIRYD 9[qBAIIS]O JO UONRUIqUIOD dnbiun & Aq pasLIdIoRIRYD JOU A1k JIun -98e snorojiuoqie)) Ajrea
11 9¥eUW 0) QWIBU Y} UI PAPN[OUI I8 JIJRJA], PUB SNOIdJIUOqIR)) A[IRH, SWLIA) ) | SIY) 0) pAuSisse suoisnyul [enprarpul ySnoy)yy ‘(puepodas jo suoidar siopiog pue PALIDJUI IO UMOUY JO PUB ‘SYO0I JNSB[OIUBI[OA JIJBU PAIRIOOSSE (IIM SYI0I OIjBUL
08 ‘wd) [eo1yde130a3 aS10U0D © 0} J[3S)I PUS] JOU SIOP JIUN 3y} JO JUAXA [eneds A3[[BA PUBIPIA A4} 0) PauLjuod) pajeroosse A[[earydes30a3 aie syun (1) ($001 surey[e dAIsnul jo Apueurtiopaid Junsisuod ‘pur0dS Jo SUOIZAI S19pIog pue NSNS OYBIA
QI Juapadaid 1001Ip OU SBY SWEU [BULIOJ AU} O “JIUN OIWAPOYII] MU © SI SIY ], OISB[OIUBDOA PUE OLJRUI OUI[BY[E AISIIUL) PAJLId0sse A[[eorSojoy| axe syup (1) AS[[eA PUBIPIA 9y} UI INOJ0 JBY) NG dUL[R[Y PUB[IOIS ) Jo sjuduodwod [y snoidjIuoqIe) ARy pue[ods yINos ¢
*ayns ay) Jo syun pasodxa Apuasaid Jo 221m0s, o) 2q 'S19Y)0 WOy aNnsiadng ueosueA 2y Jo syusuodwod I ysimSunsip *9)IS[9) PUB IULIFOIONW ‘AJIURIT JO A[2I1US JSOW]E JSISUOD pue
0] puE pUEB[SUF 1SOM-YIN0S JO YONUI A[IAPUN 0} PALIBJUL ST JBY) SOOI ANIUEIT JO | [[Im d)ns oY) “(2dong [ejuaunuod pue pue[al] ojul ‘5-2) 31 dY) puokaq papuaixa ‘a8e ueruIag AL1ea jo Apueuropaid 9q 0) PALIQJUL A1 10 UMOUY I8 ‘([[EMUI0)
QUINJOA JSBA O} 0 I9JoI 0} Pash uoaq AJ[EUONIPEN SBY YIOy)eg UBIQNULIO)), ULId) ST UONBOIJISSE[O oY) JI/UYAN (I1) “yijoyjeg UBIQNUIO)), Y} (I A[[eo1ouos ur Ajureur) pue[Sug 1SOM-Inos 0) A[QAISN[OXd PAULJU0d oIk SHU[) "3 dY) Ul JUOI]
9 [, JuapaoaId J02IIp OU SBY SWRU [BULIOJ ) OS JIUN OIWIPOYII] MU © ST ST ], pue Ajerodwd) ‘A[reneds pajeroosse aq 0} paAIaq S)UN dAISNIUI [[e sayun) (1) UBOSLIB A, U} JO [INOS 2]} 0} INOO0 Jery) AIns1adng ueostie A 9y Jo syuouodwod [y 9)INg URIqNUIO)) 4
"o)ng SUIe]Y PUuBpods ay)
*9ANOUNISIP PUE SAIBULIOJUL SIOW AWRU AL} dYBW 0) PIPN[OUL SI JUI[BY[Y, JO SUOISNIUI IB[IWUIS ASIMIAYIO Wolf Jounsip A[[eneds a1e syun (A1) ‘msiadng *o8e ueIULIO] AJIES 0) SNOIDJIUOQIR)
ULID) O} ‘IOAIMOY “,2)INS, ULIY) OTWAPOI] ) £q PaMO[[0F trid) [earydeiZoad UBOSLIEA O} JO SA)NS IOYJ0 WOIJ Jounsip AjjesrSojoyp1) are syun) (1) “(ureyg JO 9q 0] PALIJUI 10 UMOUY IR PUR “JI0I OIISB[OIUBI[OA OI}[BSBQ PUB J0I
B I 7 YUY 1B PAYISSe]d syun Surweu jo sjdounid sy smo[[oj sweu INOS puB [BNUID 0} PAUYUOD) PAjeIoosse A[[eorydei3oas are syupn (1) (201 Sljew duey[e JAISDRUL JO AuruIiopaid JSISUOD pue ‘UIRILIG YINOS PUB [BHUD
Y[, "1uapada1d 1031Ip OU Sy SWIBU [BULIOJ AU} OS ‘JIUN ONUAPOYII| MAU © SI SIYT, QIISB[OIUBD[OA ONJ[BSEq PUE OLJBW dUI[EY[E) PajeIoosse AJ[eor3ojoy| e syup (1) Ul PUBJ2I0J UBDSLIEA Y[} UI INO00 Jef) Ainsiadng ueosueA ay) jo syuauodwod [y 9)ING dUIBY[Y UIRILIG INOS—[ENUI) T
‘aynsiodng ueosLIEA
*9AIOUNSIP PUB SANBUWLIOJUI SUIBWAI SWBU 3y} INSUS 0} PAULRIAI ST ,001IS[OY [, AU} JO SAAP PUE S[[IS JO SAINS IO WO} JounsIp A[[ed1sojoyy a1e syup (1) "o8e
LIS} Y], "3SIOUOO SIOW JI LW 0) SWIBU [BULIOJ MAU AU} UI PIpN[oul J0U I8 ‘pUBR[SUF JO (10U 3Y) PUB PUB[OIS JO A3[[BA PUB[PIA oY) Af[ediourid ‘ureylig jo SNOIRJIUOQIRY) )R] JO q O} PALIAJUI 10 UMOLY dIB PUB 001 ON[ESE] PUB ALIS[OP
\SNOIRJINOQIE) )], SPIOM S, "S)UM YOO POUWEN JO UODIXdT SO dyj urjun | red yiou ayy 0} paurjuod) pajeroosse AjjeoryderSoas are syun (11) (3201 onjeseq -z)1enb onia[oY) dAISNIUI JO APueuIwopald JSISUOD pue ‘UreILIg JO YlIOU oY)
SIU) 0] OWIRU PAYSI[QRISA UE ST )ING INIIA[OY ], SNOIJIUOGIE) )6 UIBILIE YHON Ppue 9J119]0p-z31enb O1IIA[0Y) SAISNHUL) PIIRI0SSE A[[RIIF0[oyI] 218 syup) (1) Ul PUB[210J UBISLIBA S} UI IN0O0 1By} d)Insiadng UedsLeA Y Jo syusuodwod [y 9)INS ONIR[OY L, UIRIIg YHON T
*98e uBIUIag AJIB 0) SNOIQJIUOQIR))
*9ANOUNISIP PUB SAIBULIOJUL SIOW WU JY) XBUW 0) PIPN[OUL SI UI[B[V, ‘ayns1adng ueoSLIBA J0 99 0} PALIQJUI 10 UMOWY AIB PUB ‘SUOISNIUL IOUIW SWOS PUL SHI0I
UL OY} JOADMOY ‘2)INS, ULIS) OIWPOYI| Ay} Aq pamoj[o) urd) [eoryderSoos A Jo sAP pue s[jis ‘sSnjd ‘Syoou ‘SIUIA JO SAINS 1010 WOy Jounsip A[jeneds ANunod ‘sy001 ONSLOIUEI[OA JNJAYIRI) PUB OIJBUW PIJRIDOSSE PUE ‘S3001 d1AYOLRI)
® M Z Yuey Je paygisse[do syrun Surweu jo ofdiourid oy smofjof oweu are syun) (111) “(pueoos 01 paulyuoo) pajeroosse AfreoryderSoasd axe syup (1r) pue snrjouoyd ‘oyewr surey[e dAISnIUI Jo ApuruIuopaid JSISU0d pue ‘puejoos
Y, "Juspada1d J03IIp OU Sy SWEU [BULIOJ 3Y) OS ‘JIUN ONUSPOYII MU B SISIYT, | *(SYO0I O1SB[OIUBO[OA PUB JAISNIUL dUI[EY[B) PAIRIOOSSE A[[BoI30[0y)] A1 syuf) (1) Ul PUB[310J UBISLIBA S} UI INO0 1By} d3InsIadng uedsLeA ay) Jo sjuauodwod [[y 9)INg JUIBY[Y PUB[I0dS T
“JUBUILIOP SeA (UOISUI)SURI) PUB) UOISUI)XD [ISIIO ‘PUB[IO)
UIOYLIOU UBDSLIEA U} UI ‘YIOU S)T 0} A[IYM ‘asdeyjoo [euoIsua)xa Aq pamoyjoy
SEM UO0ISSaIdI0d [B)SNIO JUOLJ AU} JO YINOS Y} O], WSIUO}II) ISNIY) PUe P[Of
JAISeAIad UBOSLIE A, JO JIWI] JSOWUISYLIOU SUIDUBADE ) SUDJIEW U] € ‘JUOL]
*JUOI] UBOSLIEA, UBOSLIEA, AU} JO [INOS PUE [1IOU ) [10q 0} S1N990 wisnewSewr siyf, ‘spotod
Y} JO YIIOU PUB[DI0J UBDSLIEA Y} UI ‘SJUIAQ [RUOISUX Apjururopaid UBIWLIDJ PUR SNOIJIUOGIR)) AU} SULIND ‘WSHRWSLW PIJBIOOSSE (I ‘SJUIAD
‘PloYy-IeJ pue ‘JUOL] UBOSLIEA, ) JO YINOS ‘UdS0IQ) ULdSLILA ) Jo jed deredas Ajqeynuopt Auew sessedwoous Audgolo oy, ‘eoeSue  Jusunuostadns
[eusaur oY) poq Surssedwroous se pajoIdiapul SI JUIAS [BULIDYIOU0J0I) A, *,21NS *9]£1S DAISNIUI PUE “I9)0BIRYO [EOIS0[OYI] ‘UONNQLYSIP [elRdS 119y) JO ) WIOJ 0 (YINOS Y 0}) BUBMPUOD) PUE BIUSYOF-LILIOWTY PUE ((HIou
-19dns, ULId) OTWAPOYI] AU} YIIM JUIAS [BULIAYIOUOIO3] PISIUFOII B 10f Sweu SULID) UI JOUnSIp JUdIXd 31e] © 03 218 syun Juauodwod Ay, (1) ‘sdiysuonelar 9} 03) BISBINETT USIM]AQ SJUIAS UOISI[[00 anbI]qo pue uonaIdde (BN 08T 03 08€
oy Suntun Jo (saynsiadns 910zo1duRY ] 19710 JO soweu oY) ul pasn) ddroutrd onouad pue [eor3ojoy ‘feroduwa) ‘[eneds aaey syun jusuodwod ay |, Ajorewrrxoidde) o10zoae[ed 917 WO SUISLIE SJUSAS ONewWTeW pue d110199) AY) JO
oy i sarfduwos pue ‘sossedwioous jrun oY) Jeym K190 SOqLIOSIP Skl (11) "AuaBo1() UBOSLIEA ) JO 90UANDISUOD JOAIIPUL 10 J0AIIP € S PAWLIOJ SHUN [1e sossedwooud AuaSo1() (uerukoIof 10) ueasueA Y] ‘AudSolQ) uessLeA ay) jo
AT, JU9Pa221d 10211P OU SBY SWIBU [BULIOJ AU} OS JIUN OIWUIPOYII] MU B ST SIY], Srwapoy aa1snnul [[e Suniun ‘ySuruesw AJ[eor30[0as s1 uoneoosse Ay, (1) 90uanbasu0d J0IIPUL 1O JOIIP B SB PIWLIO] JBY) 001 SN0auSI JAISANUI JO S)UN [y dynsiadng ueOSLIBA 1
Juwreu 3y) 10y uonevdIYHSN jun 3yj) a0y uonevdYNHSNC ﬁunmﬂn———.—co-.-u sjun duieu jun [euLio yuey

-9)Ins1adng uedSLIEA 9U) JO ¢ 01 | SYUBI I8 PALJISSe[O sjun 10J uonewojur sunioddng 7 d[qel,

British Geological Survey
Research Report RR/12/01

55



‘sassedwoous Jrun oy jeym A[1ea[d
SOQLIDSIP AWRU ) ‘DANOUNSIP PUB SANRULIOJUI SIOWI WU Y} LW 0} PApN|ouL
SI QUIS[9,], W13} [BIISO[OYI] ) £,2)INSQNS, WLIA) IWAPOYI] oY) AQ PAMO[[O] LIS}

Teoryder3003 & yym poureu a1e ¢ yuey Je syun jey) opdiourid ay) smojjoy swreu ‘91438 aAIsnul pue A30[0YII] JI9Y) JO SULID) UT JATIOUNSIP dIe Jet)) *(L1kydiod
S, "1u9pa231d 3031IP OU Sy SWEU [BULIOJ 3Y) OS ‘}IUN JIWUSPOYI MAU B SI SIYL, | )INS URIQNUIOD) ) UI Syrun Jo 3asqns & wiioj (L1Aydiod-zirenb,) ayisay jo sahq -z)1enb,) 9)IS[3) JO SAYAP JO ISISUOD JBY) S}ING UBIGNUIOD) Y} JO syusuodwio) nsqng AIS[9] pue[3ug 1SaMYINog €
"9ATOUNSIP PUB SAIBULIOJUI SI0W SWRU 1) SR 0} -aynsqng 21 ydoidwe puepods ay) SUIULIO) SUOISNIUL JR[IWIIS SIMIDYI0
papnjout st 21Aydoxduwrey, wue) oY) £ )INS, WLIG) OIUSPOYI| oY) £q PAMO[[O) UL} wou jounsip Ajjeneds are syun (1) “(ureyg jo syed yinos o) paurjuod) -o8e ueruuo A1es Apueurtopald paLojul 10 UMOUY
Tearyder3093 e yyim pawreu ore ¢ yuey Je syun jeyy ojdiourid oyy smojjoy swen pajeroosse Ajeoryder3oas a1e syup (1r) *($3[001 anse[oruedj0A dnIbryouowr Jo “a1kydordurey aarsnnur Jo Apueunopaid Sunsisuoo ‘ureyig jo 1red yinos
S, "Ju9pad31d 303IIP OU Sy SWIBU [BULIOJ 3y} OS ‘}IUN JIWUSPOYI] MAU B SISIYL | Ppue ‘djuojduwied pue aymbiyouow SAIsnyuI) pajeroosse A[[ea1gojoy axe syup (1) S} U1 INDO0 JRY} A)ING dUI[EY]Y UIRILIG [INOS—[eNUd) 3y} Jo sjuauodwod [y ansqng d1AydoidweT ureyig ynos €
*9ATOUNISIP PUE SATBULIOJUI SI0W SWIRU AY) | "9)ING SUI[EY[Y UIRILIG NOS—[BNUI)) YY) JO SAINSNS IIYI0 0) PAuSIsse suoisnnul
YW 0} PAPNJOUT ST ,OJBIA], WIS} ) £ )INS, WIS} OWAPOYI] AU} £q PIMO[[OJ WD} IRIWIS ASIMIAI0 W Jounsip A[jeneds axe syun (111) (o131 SPURIPIA 1S9 ‘o8& SNOIQJIUOQIR) 2JB] PALIJUI IO UMOUY JO ‘SYI0I ONSE[OIUBI[OA
[eo1yde130a3 © yym paweu a1e ¢ yuey je syun jey jdounid Sy Smo[[of Sweu 3y} 0) paulu0d) pajeroosse A[[eoryder30a3 a1 syun (11) *(SY001 ONSBOIUBI[OA on[eseq pue 01qqe30IoI-AUIAI0 JAISNHUI Jo Apueuriopaid FunsISuod ‘Spue[pIAl
Y [, 1uspaoaid 10311p ou sey sweu paosdoid ay) 0s run OIUAPOYII| MAU B SI SIY ], Jn[eseq pue 01qqeS0IoI SAISNIUL) PAJRId0SSE A[[eoIS0[oy)] 1k SHup (1) | 1S9AN dY) UL INIJ0 Jey) NG UI[eN[Y UIRILE [INOS—[eNU)) A Jo siusuodwoo [[y NSNS dRIA SPUB[PIA 1O €
*9)ING dUILY]Y UIBILIG YINOS—[BNUIY) AU} JO SIINSANS JAYI0 0} PAUTisse
SUOISNOUT JB[IWIIS dSIMIDYIO WOIJ (Sno1ajiuoqre)) A[1ed) jounsip Ajjeroduwo) are
"9ATOUNSIP PUB SABULIOJUI SI0W SWIRU 31} | S)up) (AI) "9)Ing SUIEN]Y UIRILIG YINOS—[BNUI)) Ay} JO SA)MSANS 1310 0} paudisse
LW 0} PAPNJIUL ST ,OYRIA], WL} ) £ )INS, WLIS) OIWUAPOYI] ) £G PIMO[[Of WLID) SUOISNIUL JR[IWIS ASIMIIYIO oLy Jounsip A[feneds aie syun (1) “(1ysfqiaq *a8e SN019JIU0QIRY) A[1BS PALIJUI 10 UMOUY JO ‘SOOI ONSB[OIUBI[OA ON[ESEq
TeoryderSoas e yym poweu are ¢ yuey e syiun jey) djdrourd ayy smojjoy owreu 0] pauljuoo) pajeroosse Afjeoryder30as a1e syup (11) “(S001 d1ISL[OIUBI[OA pue 01qqe30I01W-dUIAI[O dAISnIUI JO Apueuiwopald Sunsisuoo ‘a1rysLqioq
Y], "1u9pad21d 1001IP OU S| SWIEU [BULIOJ Y} OS ‘JIUN OIWAPOYII| MAU € ST SIYT, Jn[eseq pue 01qqeSoIoI JAISNIUL) pajerdosse A[jearSofoyy e syup (1) Ul 1990 Jey) NG AUIEY[Y UIRILIG [INOS—[ENU)) A} Jo siuduodwon [y 2)INSqNS dRIA AYSAQIA €
"9ATOUNISIP PUB SAIBULIOJUI SI0W SWIRU A1) dXBUI 0) ‘msqng 21Aydoidwe T ureyug ynos ay) SuruLioy -a8e
papnpout st d1kydoiduey, W) Ay £21NS, WLIA) JIWUAPOYI] AY) AQ PAMO[[O] LI} SUOISNIUL JR[IWIS ASIMIAYIO WOy Jounsip A[jeneds aie syun (1) “(puepoos UBILWLIO ATBD 0] SNOIQJIUOGIE)) )] PILIDJUL IO UMOUY JO ‘SOOI ONSBOIUBI[OA
Teoryder3003 e yim poureu a1e ¢ yuey Je syun jey) opdiourid oY) smojjoy swreu 0) pauljuod) pajeroosse Ajeoryder3oas are syun (11) “(sy001 orkydordurey onmbiyouowr pajeroosse pue (ayuoydwes pue ambryouour) a1lydordure; sarsnyur
S, "1u9pa231d J02IIP OU SEY SWIRU [BULIOJ AU} OS ‘JIUN ONUSPOYI] MU B SI SIY T, onse[orueo[oA pue aikydoiduie] aIsnyur) pajeroosse A[[ea13ooy axe syup (1) Jo Apueurwopaid Sunsisuod g AUIE[Y PUBOIS 3y} JO suauodwod [y ansqng a1Aydorduwe] puepoos €
Jureu ) J10j uoneIYNSNL J1UN 3Y) J10J UonBIYNSNL passedwodud syrup) duIed JIun [BULIO ] Nuey

‘ponunuoy g IqeL

56

British Geological Survey
Research Report RR/12/01



“pueaig Jo orjqnday ‘Yino L1uno) ur 9£0,] SAS[S Jo urejunow ay) uodn
PaNUSd “S|[LJUI JUIA PUB SBAR] J[BSEq YA ool onuesS oukydouess pue o1qqes

“QWEU PAYSI[qRISd [[oM Y *$001 JAISNIIXD PUB DAISNIIUL 30q SIpN[oul ey AU [89130[03 10UnsIp v paakey Jo suotsnnul Suisdwod g d1URd[0AQNS SIPLIGIH A3 Jo Juduodwod v x9[dwo)) [enua) piojsulre) €
‘SaI[euwIour
‘S[eyuIoy AyaeIS pue SnoUSeU OIWSIAS WOIJ PRSI JUAXF 9L, JO J[S] JO 1SIM-[INOS
Q)BOI[ISO[LD PUB SAISLIN) ‘sy001 dniueIs pue dro1qqes Surstdwoo sargojoyry adA) -yimos wy ¢ ‘AyderSodoy paS3nt yim paq eas moj[eys SurkjIopun sjrun dAISnIUL
‘aInjea) pPag-eos oy 105 dwreu [eoryderSoas paysiqelso oy, xo[dwod [enua, [ea1d4) paroA0dal AR SOAIP BQNOS "A)Iud [e0150[095 JounsIp v umowy A100d uisudwod 91Ing d1ULI[0AQNS SIPLIGIH Y} JO 1udU0dwod v xodwo)) [enua)) yueg souoIsyor|g ¢
“wny Jo J[S[ JO J[ey UIAYINOS dY) UL SUIBIUNOW JI[IdPUN S}IUN Y |, "UOIBULIO,|
eART 3317 9U0009]R A[1BS PUB ‘SUOISSIIONS JISSRIN[ JOMOT puk dnoir) uopLuo |,
“xa1dwo)) SS1oUL) UBISIMIT JO SJUAWIO sajeiodioou] “pajejar Ajjesrdojonod
‘e ury urey oy Suofe SI9AI[S Ul pue sax9]dwi0o-1udA om) dyy ur Ajrenonaed pue Ajeorydei3oas qje ‘s100ys Jourw pue s3njd snordwnu snid ‘anud) parokeT,
‘S901 Aunod d1ydIowe)dw pue AIRJUSWIPAS [J0q YHIM I3a30) ‘$3001 SNOUTT © pUB UOIN[J AIURID) UIAISIA ‘(SUIRIUNOJ UISYINOS PUB [BUISIRJA] UISYLION)
‘QUIBU POYSI[QEISO [[OM PUB SNOIAGO UY QAISTLIXO PUB JAISNIUI JO AJOLIA OPIM © Sapn[oul Jey) Anud [e0130[093 1ounsip v soxo[duwod-juoA om) Surstiduwiod 9)ing d1Ued[0AGNS SOPLIGIH Y} JO Jusuoduiod v xo[dwo)) [enua)) wny ¢
"2KS 3O 31T
‘synej [BIUSI-THNOS JO BAIR SNOUIRIUNOW ) FUIIO] ‘SUOISNIUT [ENPIAIPUL PJRIOOSSE
Burpunoq Suo[e SISAL[S Se pue saxa[dwod-juaA Jofew 0M) ISe3] I8 ul A[te[nonted Auew pue sax3[dWO9-JUIA ‘S0 OIUBI[OA PIJRIOOSSE YIIM (S[[IH Py UIdISey pue
‘s3001 Anunoo orydiowre)ow pue AIJUSWIPIS Y1Oq UM 193o50) ‘$)001 SNoduSt | S[[IH POY WIDISIA “YORAYIAIY) BU YIRIS ‘UI[IN))) SONUdd paje|al AJjesiojonad pue
“OUWIRU PAYSI[GRISA [[9M PUB SNOIAQO Uy QAISNIIXD PUB JAISNIUI JO AJOLIBA OPIM B SOpN]oul Jey) A1ud [eo130]003 1ounsip v Aqreonyder3093 oy Suisudwod aying d1ULI[0AQNS SIPLIGIH A} JO Jusuoduiod xopdwo)) [enua)) 9AyS €
*soxa[dwoo-juoA Jofewr ur Aremnonied
‘s3001 Anunoo drydiowre)owr pue AIeJUSWIPIS Y1oq YIIM 1913a50) ‘3001 snodust ‘epnsuruod ueyomweupIy oY) Suruiioy sanuoo pajefal AjjesrSojonad pue
“OUIRU PAYSI[GRISA [[9M PUB SNOIAQO Uy QAISNIIXD PUB AISNIUI JO AJOLIBA OPIM B SOpN{oul Jey) A1ud [eo130]003 1ounsip v Aqreonyder3093 oayy uisuduios 93ng o1ueo[0Aqng SapLIGO Y Jo Jusuodwod v xo1dwo)) [enuUd)) URYOINWERUPIY [
*soxa[dwoo-juaA Jofewr ur Ajrenonied “TINIAL JO J[S] UIYINOS JO SUIRIUNOW I} UT INOJ0 By}
‘$3[901 A1unod srydiowelow pue AIBJUSWIPaS I0q [IM 171250) ‘SY001 SnoauS1 (g Yoo pue o[pISsiey) UuIdg ‘DI0JA UI[D) SaNud paje[al Afjesrdojonad pue
‘WRU PAYSI[GRISA [[9M PUB SNOIAGO Uy QAISNIIX3 PUB SAISNIUI JO AJOLIEA OPIM & SIPN[OUI 12T KU [20150]09F 10UnSIP Ajreorydeigoas aary) Suisudwos a)ing o1ued[0AQNS SIPHGIH A3 JO Juauodwod v xordwo) [enua) [N €
‘pue[Sug Jo SPUBIPIJAL ISOA\ OY) PUB [ouuLy) [OISLIE Y ‘SA[BA\ puejurew ‘Kaso[Suy “Suer yS1y Jo S)un SIuapoyI| 1Yo 10 saxa[duwod [enusd yim
‘pur[3ug UIOYLIOU SSOIOL JUIPUIXD SONAP SIPNJOUI pue ‘pue[ai] JO YlIou PIeI00SSE AJ9S1Ip J0U 218 puk (puefal] Jo orqnday] 9y} 0Jur pualxa pur) ) oY) Ul
A1) 0] SOPLIQIH Y} WoxJ ‘ dFULL] dO1N[D), Y} SSOIOR pue SUO[E SPUAIXD JIUN Y], *U0IZ21I 91]) SSOIOR SUOISNIUI JOUTUI Y JO [[& srun) (1) 1n990 e Insiodng ueajue[)Y o) Jo SHUAA pue s3njd ‘s[jis ‘soyAp ousSode[ed [V | INS UOISNNU] JOUIA dUdFode[ed 1) 4
RIELEENH] *9)INS B UIYJIM WAY) S)IUN 0 JUSIUIAUOD ST 1 WY} JN0qe
SSO10® Pa1a)eds A[9pIm dIe YSNOL] [[BY00y YMON pue ysnoi[ [[eXo0y ‘Neaje[d umouy SI 210w [U[) ‘$ax3[dW09-0ura[0A 10 suoin|d ‘Sanuad ‘saxa[dwod [enuad
[[E00Y “Yueg [[BYO0Y ‘[[BNO0Y JO J[S] SOWLU ) £,[[e3003Y, JO uondooxa oy yim 9q 1ySiw Jnq $ONUSO, pouLId) APUALING aIe A3y [, "paq as ay) Jo sojdures qers
Pasi[eoo] AjoAne[al pue anbrun a1e uoidar oy ur sowreu [eorydei3oad YO *JOYS woIj ‘sased wos ul ‘pue sojjoid orwsids ‘sarjewoue [eo1sAydoas ‘(sjunowreas) ‘JIOUS [RIUSUNUOD SI0IB,] Pue
Tepuaunuoy) adoing 1SOM-1)I0U, UBY) IOYIO SWERU [BUOISIT JUSIUDATOD OU ST I ], A3ojoydiow pag-eas woj AJuUo UMOWY AJUSLIND 1. 953N} JO [[B SOy PpUB[aI] ‘3 Sy} UO NI JBYy) AIns1adng uedue[)y Y} Jo Sonuad, dI0YSHo [y QNG [[B]0Y 4
*91qe1daooe 9q pinoys sy “1Ne] Ay} Jo juduodwod dAIsnyur
UMOUY| [[9A ISOUI PUB SNOTAQO JSOW “QAISUIXD JSOUI ) ST IOULIO OY} 0UIS
Jnq ‘90UIA0L] SNOAUT] UBSPLIGIH PUL NS JIULI[OAQNS SIPLIGIF] USIMIDq
uorsnjuod jo Ajiqissod oy st 1oy [, "o[qissiuriod oq 0S[e PINOYs duIeu oy Jo
UOISUI)XI SIY) QOUTAOIJ SNOJUST] UBIPLIGI] Y} UT PAPNJOUT ST PUBII] JO YIOU “puepaI]
S} SV "PURIAI] JO YHIOU 3y} UI SIXI[AWO0D [BNUID OM) 3Y) PUB OPA]D) JO YMIL] J0 o1/qnday ay) uI 30y} PUB AI0YSJO SaX[dWOD [2UID [[& SPN]OUL 0} PIPUAX
Y} UI UBLIY pUnoIe pue uo ore suondaoxs AJuo oy, ueg saU0ISHOR[ I0YSJO ‘3urdnoi3 [eInjeu SNOIAQO UB SWIO] (I1) "90UIA0L] SNOAUT] 3q A[areWn[N P[NOYS “PUB[AI] WIAYMON PUR SIPLIGIH Y} UI 1290 Jey) Ansiadng
() Surpnjoul ‘eare SOPLIGIF U] A} U ST SIIUILINIIO YSIIOIS Y} JO ISOA! UBSPLIGIH A} ul suoin[d pue Sanudod ‘saxadwod [enuad oIued[0AqNS [[& sanup (1) ueUENY Y Jo suon[d pue SaNUD OIULI[0AQNS ‘SIXA[AWIOD [B1UID JIOYSUO [ 9)ING JIUBI[OAQNS SIPLIGIH T
“ONUE[Y YLON 3} JO SIPIS [10q U0 pue uryim saduraold jusuoduioo a0
"UBdO() ONUB[IY AY) JO UOHBULIOJ AU} UI PA[NSL Ul SUOISNOUI 9PNJOUI P[NOD PUE J[AYS [BIUIUNUOD JSIM-LIOU A} UO SIOUILINII0
1Y) STUIAD SR PUE OIUOII) [BUOISUIIXD ) AqLIOSIP 0) A[sno1aaid pasn d1oysyjo ssedwooua os[e pinoys aymsiadns ay ‘douraordiadng onueny YLUON Y}
U23q 2ABY 03 Jou s1eadde ,ueajuRY, WD) SNOIAQO YT, "SIUAS [BI130[033 1oye i 9[quedwod aq 0], [aUURY)) [0ISHE dY3 Ul pue[s] Apung Suruiof pue puejsug
saynsIadns sweu 03 st wre no ‘douraoidiadns e 10§ sreridordde ysow st onuepy [BNUSD UL ‘S3[BA\ UL SYO0I SN0auS1 udZ0ae[R JO SIOUALINDOO PAIdNeds OS[e e
uION], wid) [eo1ydei30a3 Ay seardy Ay “douraoidiadns ay) 103]ja1 pjnoys a1y QI9Y ], "PUB[SUF UISYIIOU 0JUI PUB PUBOIS UIDYINOS PUE [BNUAD YSNOIY) SOPLIQIF]
Ppauljap se a)ms1adns Ay ‘99U "UOISNJU0d J[qissod JLIAUT 10U PUB ‘SIY) M ‘uBd() | 19N Y} WOIJ ‘BOIE IIPIM B IOAO PUIIXD SWLIEMS-INAP INQ ‘PUB[AI] WIAYHON pue
s1quedwos aq 03 spasu AFojouriid) TP -dourroIdiddng snoausy onuepy | ONuUERPY YHON dY) PUNOIR PUB UT S0UTA0Id 19710 JO IMB[OUIWOU (1M RIFAIUI IO | UBIIY JO J[S] 9Y) ‘SIPLGIH IoUU] ) UI AJUIBW INOO0 SUOISAUL ‘AIOYSUQ 9FPry
YHON 33 J0 Juauoduwiod © ST Yorgm ‘(0urA0id [o1Ued[o A 10] SNOUS] ATeNIS], | SpNIoul 03 PAPUAXS 3G PINOY) (AD) *DIOYSIJO UOISUIXS JIPIM [ONW S} JO 3FPI[MOWY | ONUB[IY-PIA Y} Je Aep Judsaid Ayl 0} SINUHUOD WSIUBI[OA PUB 9Fe SNOVRIRI)
ysnug ay) se suoneorjqnd I11Ies Ul 0) PALIRJAL) OUIAOL] SN0AUS] ULSPLIGIH Y} Suisealoul M pue ‘dI0Ysuo () Y} Ul 2duIA0Id snoauT1 Ue Se papIesal | 1S3e] JO SBAB| Al I} AIOYSIJO IDAIMOH BJN GS INOQER 0] BN 79 INOQE WOL}
3sLdwod J[ays [LIUAUNUOD JSIM-ULIOU ) UO ISOY) (LM I9YI3F0) ‘SHI01 JAISNIXD Suo| udaq Suiaey Juapasaxd [eorioisty ue st a1y [, (1) ‘Surdnoid ejeu snoiaqo | ‘yoodg 2us009dfed Ayl FuLmp A[9IUL JSOWE PALINOS0 WSHeWSew ay) YN Y ul
PUB SAISNIUT JO SOOUDLINDGI0 () d1oysu() “ddutrordradns pue sourroxd oy ue suio ] (11) ‘uedasQ onuey YuoN oy jo Suruado oy ‘i snosueroduwdiuod | a1oysuQ) ‘ueddQ dnueRPY YHoN Y jo Suruado oy ‘yim snosuerodwjuod pue ‘o)
10§ 2INB[OUSWOU 3y} SO Y} JO J[BYaq UO PIsI[euniof (5007) [12€ Pue snojawg PUE ‘0} 1051031d B SB PAULIO] JBY) S)IUN JIWUSPOYI] dAISHUL [[e 3y (1) | J0sinoaid e seam jey) wshewdew woly Sun[nsal Y001 SNOUFL SAISLOUL JO SHUN [y ansiadng ueajuey 1
aureu ay) 10§ uoneIYNSN J1un ay) 10y uoneIYHSN passeduwodud syun AWEU JUN [BULIO] Nuey

-9unsiadng uedlUBRY Y3 JO € 03 [ SYUBI JB PAYISSB[D sjtun 1oy uonewrojur untoddng ¢ d[qe,

British Geological Survey
Research Report RR/12/01

57



yurp oy asiseydwo 03 sdjoy pue oeridoidde st swreu oy 9ousy pue dnoiny

‘[earydes3oa3 pue [eordojonad ‘[esi3ojouoiyo ‘Furdnoid [eimeu snoiaqo ue

‘dnoin eae  winuy oy

BART WINUY [IIM PIJRIOOSSE 1B JSOUI ‘WINUY PUOLdq Pua)Xa S[[Is oY) ySnoyyy su1o,] (1) *dnoIn) eART WINUY Y} Y)IM P)BIOOSSE S[[IS duafoae[ed [[e sarun) (1) Jo doIono oY) punoIe pue Ul I UOISNIUT JOUI dUaFode[ed d13)) oY) JO S[[IS nsqng [[1S WINUY €
‘TesryderSoad pue [esrSojoned ‘JesrSojouonyd ‘Surdnoid feimeu snoiaqo ue sutiof (1r) ‘surems ojul padnoid ore awog *dnoin) eAe WINUY
dnoin eae winuy yim yurp e sayew pue sjerrdordde AjeoryderSoan | -dnoin e WINUY Y IM PAjeIdosse sjudA pue sSnjd sudaSose[e [[e sayun (1) | AUl YPIM PAJBIDOSSE NS UOISNIU] JOUTJA] SUaS0ae[E ON[3)) ) JO SIUIA pue snjg 2)INsqNS JUIA-pUL-In|J WLNUY ¢
(2861) 'Te 12 1y3radg £q pasurewiuns a1e sIoyne
snoweA wolj SuneurSLo suems oA pue[Sug pue So[eA\ OJUI UOHENUIIUOD )
*MQJ I8 pue[SU PUB SO[BA\ OJUI SUOIIENUNUOD *0)Insqns jeredos B Ul WAY) 2)1UN 0] JUITUIAUOD snd ‘(puejai Jo o1jqnday] oY) JO YIIOU AY) UI INJOO OS] SIYAP PAJRIOOSSE) PURII]
$SNOTAQO ST dUIRU 3 ‘PUB[I] 10J Insqns a3Ap djeredos e uodn paproap Surae SI 11 PUB PuB[100S Ul 3SOY) WOIJ JUBISIP JBYMIWOS 218 PUB[I] UI SWLIBMS-INAQ WIAYMION Ul 9)INS UOISNIU] IOUIA SU2303B[B d1N[D) A} JO SYAP auagode[ed [[V | ansqng oA auagode[ed pue[ai] YLON €
‘rearyderSoas pue [esrSojonad ‘esrSojouoiyd ‘Surdnoid (2861) 'T& 10 1ySrads Suimoj[oy suLrems-o3Ap ojul POPIAIP Usdq
.quwvu A} Ul sajns vamﬁ 9o woay a8e \nD GOEmm_AwEﬁmd@ [eInjeu SNOTAQO UB SULIOJ A:v .vﬁzm\—un:‘—m UBdUE[IY AU} JO SHuUN ¢ Juey 10y1o QARY ASAY [, "AIMYSHIO A [HIOU 0] SIPLIGIH IdINQ) Y} WOIJ PUIX Yorym J{—_Nﬁum—
9q 0) PadU Os[e ASY[ ], "UTRILIG WIAYHIOU JO S[OYA Y} SSOIOB PUAXD SANAP Y[, | 0 pouSIsse JOU oIk 1By} UIRILIE UISYLIOU JO SWLIBMS-Ap auafoaeed [[e sayup (1) WIDYIOU Ul 2}ING UOISNIU] JOUT QUaS0ae[ed 91[2)) ) JO SaNAP auaSode[ed [[V | ansqng a4 duafoae[eq ureig YLoN ¢
SR BN @ e
*(soxo[dwod [e1UAD YIM PIJBIOOSSE JOU SJUIA "9°T) SJUIA dua309[ed PA)BIOOSSE A1 AUBLU {S)IUN OIWAPOYII] ULl Y31y 19130 I0 SaX9[dWod [eNUDd (PIM
P3IB[OST UMOWY OU I8 I3} 1N BT SWES ) Ul $a3e 19y10 jo s3n|d woiy “JIUN ONUAPOYHI] Yuel 1YS1Y J9YI0 Aue 10 saxa[dwod PAJRIOOSSE JOU JIE JBY) PUB[J0IS JO 0UIAOL] ULSPLIGIH ) INOYSNOIY) 1990 18T}
Ppaysm3unsip aq 0} pasu A3 [, "PUL[I00S JO 1SaMm ) 0) pajoLnsal e s3njd asay ], [BUSD 3Y) )M PIIBIOOSSE J0U 1L Jeyf) pue10ds Ul s3njd susfoaefed [[e saun s8njd Surstidwos ‘9)ng uoisnnuj JouljA SusSoae|ed onjey) oy Jo juduodwoo v |amsqng Snjd ousSosr[ed PUB[I0OS 1SIM ¢
*soxadwoa-[[1s 210ysuo JI9YS [BIUSURUOD
oweu [eanyderSoas oaneure oy woyy Aeorydes30a3 pajeredas [[om ae Ay [, S[1eIap IoyLINJ pue SUONIppe $90Ie,] PUB PUBAI] ‘S Y} UO suiseq ul 1no doio jey) soxa[dwod-{[Is UL 21y}
10119q pue SNOIAGO OU ST AIBY [, “JIUN dY) JO IOJOBIRYD PUB UOHEIO] A SIQLIISAC] amny [enudjod Surpuad ‘soxajdwod-{jis a10ysyjo [[e jo Surdnois jusruoAuod v jsea] Je Surstidwoo ‘a)ng uorsnuy Iouljy SuaS0de[Ed 1[0 Ay} JO Jusuoduiod v AInsqng [[IS UISIR ONueY ¢
‘Teorydes3o0a3 pue [eor3ojonad ‘[esrSojouoryo ‘Surdnoid jemnjeu *S[[IS 2I0YSJJO SPN[OUI 0} A[[BNJUIAD POPULIXS o P[NOYS "dIIYSIAY 0}
“BAIR QUWILS ) UI SATL IO JO S[[IS WOLJ paysmIunsip SNOIAQO UB SULIO (11) *a)InsIadng ULy Y JO SHUN ¢ Yuey JOYI0 0) PAUSISSe | ISI() YMON WOLJ PUAX YOIYM JOUIAOL] SNOAUT] UBSPLIGIH Y} Ul S[[IS dudoae[ed
9q 0) paau A3 ], *SBAIR QIOYSJJO S} PUB PUR[IOOS JO 1SIM ) 0) PAIILISAI I S[[IS 10U 21IE JR} UIRILIg UIDYLIOU JO SULIBMS-[IS pu S[[Is oudoaeed [je sayun (1) [1e Sursudwos ‘9)ng uorsnuy Jouljy dudagose[ed 1)) oY) Jo Juduodwiod | 9)nsqng [[1S ouaS0ar[eJ PUB[IOOS IS €
*dnoin) eAR WINUY dN[eSEq ISIMIIO O UIY)IM OUBI[OA JUOA soelg Apueg a1} SIpNJoul Jnq ‘UIRIUNOJA!
“sweu [eorydeiS0a3 paysi[qeisa-[[2m pue SNOIAQO UY | ooyl & SUILLIOY S001 ONI[OAYI SAISNIUL PUE SAISNIXS PAJR[aI A[2S0[D 3y} SYUI' da1pre], uodn panuad ‘dnoin eART WILHUY ) JO Y001 dNI[OAYT AISNNXS AJUIRIA] X9]dw09-0UBI[O A IPIE], [
*9)INg JIUBI[OAQNS SIPLIGIH A} JO saxa[dwios
[RIUID Y} SB UL dUILS ) J& AINSqNS © St 1919301 way) dnoid o) [njSurueswr
PUE [NJasn ST 31 “ISAIMOF] "X9[dW0d [B1UID B SB UONEBIYISSRIO 9pn[oaid 0} "uoIn|J ANULISOIIA IRID) BS[IY JUBISIP SIOW ) YHIM
‘UBLIY JO PUB[S[ Y} JO Ajreorydersoas pajeredos Ajusroyyns ae jnq “paje[ar A[Ie3[0 o1k oNud) UIAYSLL, | 10ya50) ‘Onua) urAYSL], oY) pue Xo[dwoo-Sury ueLry [eNUd)) dY) ‘UoIN|J AIULID)
pSuay oy Suofe panquLsIp A[udAd are sjuouoduwod SrwopoyyI| 1So5Ie] 921y} AY I, o) pue xo[dwoo-Sury ueLy [ENUS)) Y} ‘UOIN|J AIUBIL) ULLIY YLON oYL uelry yuoN 9y Surstdwoo 9)ing o1uesjoAqng sOpLIGIH Ay} Jo Jusuoduiod AUNSqNG ULy [
*9)ING JIUBD[OAQNS SOPLIIH 9y} JO SaXA[dWO0d [BNULD OY) SB JULI JWES
a1 18 9Insqns € se 1011050 woy) dnoid 0) (nySurueswr pue [njasn sI 1 ‘IOAIMOF]
“x3[dWo0 [B1UID B SB UOBOLISSL[O JURLIEA 0} $3001 ANunod orydiowe)aur
*SULBIUNOJA SUINOJA] 10 A1e)USWIPaS PaYeI0dIooul 10 SYI01 JIUBI[OA PIJBIIOSSE OU 1L LAY} 'SOIUSD AUINOJA UIAISBE PUB SWINOJA] UIAISIAN Y [10q JO SUOISROUL
Ay Jo punoid Y31y oY) JO 1SOW 0] YI0IPaq Y WO I19YIIF0) SANUD 0M] Y |, nq ‘pare[a1 A[2s0[0 A[1BI[O A1 SINUID JUINOJA UIAISBH PUL SWINOJA UIAISIA YL -3uwr optuesd Surstdwod 9)ing d1ULI[0AQNS SIPLIGIH Y JO Jusuoduwiod y 9)INSQNG SUIRIUNOJA] QUINOA €
*SJUOA Ul pue xa]dwoo-100ys € ‘xojdwos ‘PUR[I] UIDYLION Ul UOI[[ND) JAJI[S JO [[IY [BHUID
-3u & I ‘001 AQUNOS ATeJUSWIPAS PuE SNOSUST (PIM JOYOS0} ‘S001 SNOUST 9y punoie A[[ed1NUIUOI PoSULLIE ‘SeAR] AIRI PUE Y001 ANUNOD JO SUSAIOS ‘S[[IJul
"OUWIBU PAYSI[QRISA [[OM Y/ | QAISNIIXd PUB JAISNIUI JO AJOLIEA PIM B SOpnjoul Jey) K1nuad [e2150[0a3 jounsip v JudA ‘suoisnnur Fursdwod NG dIUBd[0AGNS SIPLIGIH Y Jo Juauodwod v Xadwo)) [ENUS)) UOI[ND) dASI[S €
Jweu 3y} 10§ UoyEIYSNL J1un Jyy 10y uoneIYHSNL passedwodus syun SUWIBU JIUN [BULIO] Nuey

‘ponunuoy € dqe L,

58

British Geological Survey
Research Report RR/12/01



Caledonian Supersuite

‘Shetland Granitic Suite

Trans-Suture Suite

Aith-Spiggic Pluton

Colla Firth Permeation and Injection Belt

Whitelaw Pluton B

Whitelaw Pluton B

Skaw Intrusion

Petester Granite

Ronas Hill Granite

Mangaster Voe Intrusion

Northmaven Pluton

Ronas Voe Breceias

Muckle Row Intrusion

‘Sandsting Pluton

Yell Pegmatite Swarm.

Orkney Devonian Minor Intrusion and Volcanic Suite

Insch Pluton

Morven-Cabrach Pluton

Tarland Intrusion

Biackvater Plton
Hunily-Knock Pluton
Hunily-Knock Pluton
Porsoy ncous Complex
Haddo House Pluon

Amage Pluton

North-east Grampian Basic Suite

Lower Glen Gaim Shects

Belhelvie Basic Intrusion

Caim Trench Intrusion

Hunt Hill Intrusion

Kemnay Pluton

Aberdeen Pluton

North-cast Grampian Granitic Suite (Ordovician) Strichen Pluton
Forest of Deer Pluton
Aberchirder Pluton

Longmanhill Pluton

Lochlundie Pluton

Quilichan Granodiorite Vein Complex

Roerwater Intrusion

Grud Bumn type
Housetter type
Scarfutaing Granite

Vementry Grani

Insch Pluton, Upper Zone
Insch Pluton, Middle Zone

Insch Pluton, Lower Zone

Coyles of Muick Intrusion
Crathie Sheets

Corby Hall Intrusion

Balintober Intrusion

Caimbulg Diorite

Greenshiels Intrusion

Caims of Ord Intrusion

Glen Kyllachy Intrusion (cbu; with NWGRA as parent) and Gilen Kyllachy Pluton (informal, local; with HOMI as parent)

Strathspey Granite (formal, local)

Syllavethy Pluton

Tillyfouric Pluton

Loch A Mhoid Metagabbro Suite

Badanloch Granite Sheets

Lochnagar Pluton

Khantore Pluton

Mount Battock Pluton

Caimgorm Granitic Suite

Hill of Fare Intrusion

Cromar Pluton

Bennachic Pluton

Ballater Pluton
Peterhead Pluton
Glen Gaim Pluton
Coilacreich Intrusion
Glenlivet Granite
Caimgorm Pluton

Monadhliath Pluton

Cam Teikever Granite

Ben Rinnes Pluton

St Fergus Pluton

Auldearn (Park) Pluton

‘Saddle Hill Granite

Cam Odbar Granite Cupolas

Balfreish Microgranite Cluster

Crathes Pluton

Balblair Intrusion

Torphins Intrusion
Gask Intrusion

(Crathes Suite Clinterty Pluton

Kincardine O'Neil Intrusion

Logie Coldstone Intrusion
Lumphanan Intrusion

Tomnaverie Intrusion

Glen Tilt Intrusive-complex
Glen Shee Pluton
Glen Doll Pluton
Dorback Intrusive-complex
Gilen Derry

no matches

Netherly Diorite

Juarjorge Pluton

‘South of Scotland Granitic Suite (now divided) Cul nan Gad Pluton

Creag nan Gall Granodiorite

Garabal Hill - Glen Fyne Pluton

(Garabal Hill-Glen Fyne Igncous Complex

‘Garabal Hill - Glen Fyne Pluton

o matches

Glencoe Ring Intrusions

Glencoe Caldera-volcano Complex.

Rannoch Moor Pluton
trath Ossian Granitic Complex

Findhorn Pluton (informal, local)

Foyers Igneous Complex.

Boat of Garten Pluton

Tore Hill Pluton

Alt Crom Complex (formal, local)

Corrieyairack Pluton (informal, local)

Ben Nevis Complex

Mullach nan Coirean Pluton

Ballachulish Pluton

Clach Leatad Pluton

Kilmelford Intrusion

Loch Sunart Facies (Strontian Pluton)

Argyll & Northern Highlands Granitc Suite

Strontian Pluton
Glen Sands Facies (Strontian Pluton)

Glen Loy Complex.

Glen Scaddle Intrusion

Loch Linnhe Intrusion

Clunes Complex

Ross of Mull Pluton
Cluanie Granodiorite
Glen Garry Vein Complex

Glen Moriston Vein Complex

Western Granite
Ratagain Plutonic Complex.

Glen Orrin Intrusion
Feam Pluton

Migdale Pluton

Lairg Intrusions

Rogart Pluton

Helmsdale Granite

rath ite; Strath i Strath Halladale
Migmatite Complex and Strath Halladale Granite (undifferentiated)

Strathnaver Granite

Loch Borralan Pluton

Loch Ailsh Pluton

Assynt Porphyrie Trachyte Swarm
Peralaline Rholite Swarm
Canisp Porphsry Sills
Assynt Homblende Microdioite Swam
Nordmarkit Swam
North-vestHighlands Alkaline Plutoic Suite Ledmorie Swarm

Assynt Vogesite Swarm

Ben Loyal Intrusion

Loch Loyal Syenite Complex Croc nan Cuilean Intrusion

Ben Stumanadh Intrusion

Glen Dessary Pluton

Achiuaine Cluster

Distinckhorn Dyke Swarm
‘Spango Pluton (formal, national)
Caimsmore of Carsphaien Pluton

Loch Doon Pluton (formal, national)

Priestlaw Intrusion

Cockburns Law Intrusion

Portencorkric Intrusion (formal, national)
Glenluce Intrusion (formal, national)
Culvennan Intrusion (formal, national)

Mochrum Fell Intrusion

Caimsmore of Fleet Pluton (formal, national)

Criffel-Dalbeattic Pluton (formal, national)

Black Stockarton Moor Subvolcanic Complex

Galloway Granitic Suite

Cheviot Pluton

Weardale Pluton

‘Shap Pluton (formal, national)

‘Skiddaw Pluton (formal, national)
Northern England Devonian Plutonic Suite (formal, g

‘Borrowdale Sill Suite (formal, national)

Emblcton Microdiorite Intrusions (formal, national)

Bassenthwaite Diorie Intrusions (formal, national)

Haweswater Intrusions (formal, national)

Cartock Fell Complex (formal, national)

Carrack Gabbro-microgranite Intrusions (formal, national)

Mosedale Gabbros (formal, national)

Eskdale Intrusions (formal, national)

Ennerdale Intrusion (formal, national)

‘Wensleydale Pluton (code only)

South Leicestershire Diorite Complex (formal, national)

Mountsorrel Complex (formal, national)

Midiands Minor Intrusive Suite (formal, national)

Poortown Intrusion
Foxdale Pluton
Dhoon Pluton

Oatlands Pluton

Cushendun Granodiorite

Laght Hill Tonalite

Craigbardahessiagh Granodiorite

Craigballyharkey Tonalite

Pomeroy Granite Pluton

Beragh Granite Pluton

Newry Granodiorite Complex Phase 3
Newry Granodiorite Complex Phase 2

Newry Granodiorite Complex Phase |

Lochnagar Pluton, Phase |
Lochnagar Pluton, Phase 2

Lochnagar Pluton, Phase 3

Main Non-Porphyritic Granite (Mount Batock Pluton)
Main Porphyritie Granite (Mount Battock Pluton)
‘Water of Feugh Granite (Mount Battock Pluton)

Cock Cairn Granite (Mount Battock Pluton)

Fungle Granite (Mount Battock Pluton)

Clachnaben Granite (Mount Battock Pluton)
‘Water of Dye Granite (Mount Batock Pluton)

Mongour Granite (Mount Battock Pluton)

Cushaie Pluton

Ord Fundlie Pluton

Glen Banvic Pluton

Loch Builg Diorite

Allt Darraie Inirusion

Moulzie Burn Intrusion

Auchnahillin Monzonite.

Ben Nevis Complex (Outer Granite)

Ben Nevis Complex (Inner Granite)

Cnoe na Sroine Quartz-syenite
Loch Borralan Late Suite

Altnacealgach Alkali-feldspar-syenite

Ledmore Nepheline-syeni
Loch Borralan Early Suite

‘Al s’ Mhuilinn Pseudoleucite-syenite and associated rocks
Bad na h-Achlaise Ultramafic Rocks

Loch Urigill Carbonatite

Loch Ailsh Syenite S1
Loch Ailsh Syenite 2
Loch Ailsh Syenite 3

Loch Ailsh Uliramafic Rocks

‘Tincorn Hill Inrusion

Bumhead Intrusion

Broad Law Intrusion (formal, national)

Ballencleuch Law Granite; formal, national name

Caimgarroch Intrusion (formal, national)

Kirkmabreck Intrusion (formal, national)

?Dash Picrite (obsolete name and code)

Iron Crag Microgranite (formal, national)

Threlkeld Intrusion (formal, national)




North Britain Late Carboniferous Tholeitic Suite

‘Cornubian granite batholith.

land Valley Carboniferous to Early Permian Alkaline Basic Sill Suite; Southern Scotland
Dinanian Plugs and Vents Suite

Midland Felsic ill Suite; South Plugs and
Vents Suite
Midiand Iy Pe kaline Dyke Suite; Midiand Valley

h

i other.
Midland Valley Carboniferous to Early Permian Alkaline Basic Sill Suite

h Early P Alkali Dyke Suite; Scotish Late.
Carboniferous to Early Permian Plugs and Vents Suite

Dinantian to carly Wesiphalian Sills of Lothians and Fife (of Midland
Valley Carboniferous to Early Permian Alkaline Basic Sill Suite)

Longskelly Sill

Cheese Bay Sill

Ravensheugh Sill

Primrose Bank Sill

Seacliffe Plug
Markle Mains Plug
Belhaven Point Vent
Gold Knowe Plug
Caimdinnis Plug
Belton Brac Vent
Castle Rocks Vent
Coasguard Station Vent
Dove Rock Vent
Dove Rock Vent
Garleton Hill Vent
Kirk il Vent
0ld Harbour Vent
Parade Vet
Pillmour Vent
Pillmour Vent
Lothian Subsuite (of Southen Scotland Dinantian Plugs and Vents Suite) ~ [{LQuaTel Sands Vent

Redside Vent

Seaciffe Tower Vent

Seachfl Plug

Tantallon Vent

Weaklaw Vent

Whitberry Vent

“The Car Vent

Scoughall Vent

Partan Craig Vent

Eycbroughty Vent

St Baldred's Basal Plug

[Burning Mount Basal (Du) Plug

Dirleton Plugs.

Edinburgh Castle Plug

Lothian Subsuite  (of Southern Scotland Dinantian Plugs and Vents Suite)

Duddingston Plug

Lothian Subsuite  (of Southern Scotland Dinantian Plugs and Vents Suite)

‘Saughland Basalt (Du) Sill

Salisbury Craigs Sill
St Leonard’s Sill
Dasses Sill
Corstorphine Sill
Gimal Crag Sill
Whinny Hill intrusion
‘Stankards Sill
Blackncss Sill
Middleton Hall Sill
Broxbum Sill
Houston Waood Sill
Inchgarvie Sill
Mons Hill Sill
|Whitclea Burn Sill

| Dinantian to carly Wesiphalian Sills of Lothians and Fife —(of Midland Gogar Bank Sill

Valley Carboniferous to Early Permian Alkaline Basic Sill Suite)
Auchinnon Sill
Richmond Place Sill
Easter Dalmahoy Sill
Hawkeraig Point Sill
Cramond Island il
Lochend Sill
Saughland Sill
Hillhouse Sill
Crombie-Caimeyhill-Bellknorwes Sill
Craigluscar-Cluny-Glenrothes Sill
Caimfolds-Dollar-Tillicoulry Sill
Dunnygask-Steelend Sill
(Oakicy-Kinnedar-Parklands Sill
Parkhill-Cowdenbeath-Kinglassie Sill
Townhill-Kingseat Sill
Raith-Galliston Sill
Valleyfield-Kinnell Sill
Bracfoot Anicline Sill
Inchmickery Sill

Incheolm Sill

Drumearrow Sill
Greigston Sill

Kilbrackmont-Baldutho Sill

Dunnoter Sill-swarm

[ Denork Craig Intrusion

Denork House Intrusion

Mount Melvile Sill
Lumbo Sill

Catgraig Intrusion

Lochy Sill

Dinantian to early Wesiphalian Sils of Lothians and Fife —(of Midland Kinaldy Sill
Early P

Lathones Sill
Crossgates Sill
Radernie Sill
Wilkieston Sill
Spalcficld Sill
(Cameron Bum Sill
Kingask Sill
Higham Sill
Baldastard Sill
West Coates Sill
Craighall Sill
(Cathric Sill

Lingo Sill

Isle of May Sill

Borthwick Sill

Harcsheugh Vent

Bonchester Hill Plug

Lanton Hill Vent and Plug
Rubers Law Vent and Plug

Rubers Law Vent and Plug

Kelso Subsuite (of Southern Scotland Dinantian Plugs and Vents Suite) Black Law Plug

Strait Hill (Cooms Fell) Plug.

Rob's Knowe Plug

Hog Fell Plug.

‘Dungoil Linear Vent System

‘Gonachan Glen Linear Vent System

South Campsie Lincar Vent System

Meikle Bin Vent (of Waterhead Neck-swarm)
‘Waterhead Central Volcanic-complex.

Dumgoyne Vent

North Campsic Lincar Vet System
Dumfoyne Vent

(of Southern Scotland
Suite)

Dumbarton Rock Plug

‘Dunconnel Rock Plug.

Lochlands Hill Plug.

Castle Hill Plug

Brownmuir Plug

Heads of Ayr Vent

North Berwick Law Plug

Fast Lothian Subsuite - (of Midland Valley Early Carboniferous Felsic Sill
Suite)

Midland Valley Early Carboniferous Felsic Sill Suite  Carpersane Sill

Traprain Law Laccolith

Eildon Hills Laccolith

Dirrington Great Law Sill

trachyte Plug
Elygrain Vent

Skelfhill Pen Phonolite Intrusions

Skelhill Pen Phonolite Intrusions

Pikethaw Hill Phonolite Intrusion

Millstone Edge Phonolitic achyte dykes

Linhope Burn Phonolitic trachyte dykes

Slaty Law Plug

Black Law Plug (Greenock)

Misty Law Trachytic Centre Box Law Plug
Knockside Hills Plug
Rye Water Head Sills

High Corby Knowe Sill

Underlaw Phonoliic-trachyte Intrusion

Laird's Seat Phonolitc-trachyte Plug

Suite)
Priestland Phonolitic-trachyte Intrusion

‘Townhead of Grange Phonolifc-trachytc Plug

Mearns Phonolitic-trachyte Plug

Southern Scotland Dinantian Plugs and Vents Suite e

Glentane Hill Sill

Clyde Plateau Subsuite (of Midland Valley Early Carboniferous Felsic Sill | Caldron Hill Sill
suite)
Biglces Hill Sill

Clyde Plateau Subsuite (of Midland Valley Early Carboniferous Felsic Sill  Craigmuschat Sill
Suite)
Fintry Intrusion

Great Cumbrac Dyke Swarm

Chester's Quarry il

Undivided (of Midland Valley C:
Permian Alkaline Dyke Suite)

Dinantian 10 carly Wesiphalian Sills o Lothians and Fife(of Midland Lmolom Si

Valley Carboniferous to Early Permian Alkaline Basic Sill Suite)

 Dinantian 1o carly Wesiphalian Sills of Lothians and Fife  (of Midland Valley
‘Carboniferous to Early Permian Alkaline Basic Sill Suite) ‘Bangley Dyke

The Car Dykes

Scottish Late Carboniferous to Early Permian Plugs and Vents Suite

East Lomond Neck

East Lomond Neck
West Lomond Neck

‘West Lomond Neck.

Green Hill Plug.
Langside Quarry Vent

Langside Quarry Vent

Hill of Beath Neck

Fordell Sill

Kingswood Vent
Kilmundy Hill Vent
Dalachy Vent

The Binn Vent

Dunearn Hill Vent

Ruddons Point Neck

Craigforth Neck

Chapel Ness Plug

Coalyard Hill Neck

Davie's Rock Plug

St Monance Neck

Lambieletham Neck

Pepper Knowe Neck

Largo Law Neck

Gillings Hill Neck

Wanlockhead Dyke

Undivided (age wncertain) — (of Midland Valley Carboniferous to Early

Permian Alkaline Dyke Suite) Crawfordjohn Dyke
Southdean Plug

Knockencorsan Hill dolerite

Necropolis Sills

Westphalian to early Permian Sills of the Western Midland Valley (of
Midland Valley Carboniferous to Early Permian Alkaline Basic Sill Suite)
Johnstone Sills

Milngavie Sills

Whitchaugh Sill

Westphalian to early Permian Sils of the Western Midiand Valley (of Cereron S

Midiand Valley Carboniferous to Farly Permian Alkaline Basic Sill Suite)

Craigens — Avisyard Sill
Craigs of Kyle Sill

Kilmein Hill Sill

Westphalian to carly Permian Sills of the Western Midland Valley (of
Midland Valley Carboniferous to Early Permian Alkaline Basic Sill Suite)

Duntonknoll Quarry Sill

Craigie Sill

Law Hill Neck.

Helenton Mains Neck

Heughmill Vent

Broomhill Vent

Templeton Plug

Litle Hill Neck
Som Hill Neck
Raith Hill Neck
Craigs of Kyle Neck

Dunaskin Glen Vent

Meiklcholm Glen Vent

(Green Hill Neck

‘Whitehill-Auchingee Neck

Knockreach Neck
Carline Knowe Neck
Broom Hill Neck
Patna Hill Neck
Houldsworth Neck
Row Hill Neck
(Carclout Hill Neck
Kirklafinn Neck
Carskeoch Vent
Keirs Hill Neck

Green Hill (Waterside) Neck

Burnhead Neck

Duncansby Head Neck

Long Hope Neck

Barthwick Neck

o Highlands Late Car
Alkali Dyke Suite)
Toscaig Neck
Bruach Buidhe Neck
(Camas-Luinic Neck
Choire Muic Neck
Coille na Giubhsaich Neck
Drum Coir Neck
Meall aPhuibhuill Neck
Coire na Ba Neck
Monar Swarm (of Scottish Highlands Late Carboniferous o Early Permian
Alkali Dyke Suite)

Killi
Alkali Dyke Suite)

Eil-Arkai i
Permian Alkali Dyke Suite) Eilean Shona Neck

‘Ardzour Swarm (of Scottish Highlands Late Carboniferous to Farly Permian
Alkali Dyke Suite)

o i i Early
Permian Alkali Dyke Suite)

C Highlands Late C:
Alkali Dyke Suite)

Tona-Ross of Mull
Early Permian Alkali Dyke Suite)

Kilchatten Dyke

o (of Scotrish Highlands Late C:
Alkali Dyke Suite) Riasg BuidheMonchiquite Dyke

Machrihanish Dyke

Talking Head Intrusion

Scottsh Late Carboniferous to Early Permian Plugs and Vents Suite

North Berwick Abbey Plug

Lauderdale Dyke

Rhynic Dyke

Kildrummy-Bennachie-Middleton dykes

Corsichill Dyke.
Kemback Dyke

[Knock Hill-St Andrews Dyke

[Brownhills Dyke

Loch Fyne-Perth (Firarton) Dyke

Loch Loch-Auchterarder Dyke.
Craigmakerran Dyke

Glenduckie Hill-Luthrie-Forret Hill Dyke
Broadgreen Dyke

(Campsie Linn-Wolfhill Dyke
Craigmakerran Dyke

Dalerue Dyke

(Crossgates Dyke

Corsiehill Dyke.

Newton Hill Dyke

Kemback Dyke

Campsic Dyke
Lenzie-Torphichen Dyke
Claddens Dyke
Milngavie Dyke

Port Seton Dyke
Longniddry Dyke
Prestonpans Dyke
Dullatur Dolerite Dyke.

(Cumbernauld Dolerite Dyke

Queenzicburn Dyke
Central Scotland Late Carboniferous Tholciitic Dyke Swarm Croy Dyke
Milton Dyke
Fast Board Dyke
Greenfaulds Dyke
Bedlay-Greengairs Dyke
Port Scton-Spittal Dyke
Prestonpans-Seton Dyke
Kelphope Dyke
Millstone Neuk Dyke

Jenny's Dyke

Lomond Hills Upper Dolerite Sill
Lomond Hills Lower Dolerie Sill
Stirling Dolerite Sill

Fordell Sill

Crombie Sill

Inverkeithing Sill

New Mains Sill

Craigiehall (West Craigs) Sill

Teasses Sl

Midland Valley Sill-complex
Fleccefuuld Sill
Gilston sill
(Cerres Intrusion
Snab Point Sill
Upper Magus Sill
Kaimes Sill
Dalmahoy Sill
Dalmeny Sill
Craigton Sill
Binney Craig Sill

Ratho Dolerite Sill

Cullemose Dyke
Muck Dyke
High Green Dolerite Dyke
unnmamed quartz-dolerite dykes associated with the High Green Dolerite Dyke
Holy Island Dolerite Dyke and unnamed quartz-dolerite dykes in the vicinity of Holy Island
unnmaned quartz-dolerite dykes associated with the Holy Island Dolerite Dyke
Northern England Late Carboniferous Tholeiitic Dyke Swarm or Dolerite Sill St Oswald's Chapel Dyke and St Oswald's Chapel dyke subswarm
’ unnmamed quartz-dolerite dykes associated with the St Oswald's Chapel Dyke
Hett Dolerite Dyke and unnamed quartz-dolerite dykes in the vicinity
unnmamed quartz-dolerite dykes associated with the Hett Dolerite Dyke
Causey Park Dyke
Bavington Dyke
Erring Bum Dyke

Ludworth Dykes

Halwhistle Dyke

‘Whin Sill-complex.

Alnwick Dolerite Sill

Fame Islands Quartz-dolderte Sill

Speedwell ‘cone’; Speedwell vent

Calton Hill Vent and Dyke

Water Swallows Sill

Calton Hill Intrusion

Mount Pleasant Sill

Great Rocks Dale Dykes
Buxton Bridge South Tholeiitic Dolerite Dyke

—

‘Bonsall Sl

Tble Sill

Pounder Lane Vent

Grangemill necks

Grangemill necks

Rowley Regis Lopolith

Brown Clee Hills Sill

Titierstone Clee Sill

Brockhill Dyke

Bariestree Dyke.

Hannaborough Agglomerate

Lewmoor dyke
Cleave dyke
(Gribbleford dykes
Great Ruteigh dkye
Essworthy lamprophyres

North Wyke-Iton dyke

Pendennis dyke

Trelissick dyke

Penire dyke

Gannel Quarry minctie

Holywell dyke

Great House Intrusion

Great House Agglomerate

Iles of Scilly Intrusion

Meldon Intrusion
Dartmoor Intrusion
Hamerdon Intrusion
Hingston Down
Kit Hill Granite
Bodmin Intrusion
St Austell Intrusion
Castle-an-Dinas Intrusion

Belowda Beacon Granite:

St Agnes Intrusion

Cligga Head Intrusion

Carn Marth Granite

Cam Brea Granite

Cammenelis Intrusion

Tregonning Intrusion

St Agnes elvan or St Anes dyke
Perranporth granitic clvan
Duchy Peru elvan

Grenofen elvan

Knowle Quarry clvan

South Crofty Elvan

Brannel Elvan

Wheny Elvan

Hobbs Hill lvan

Pentewan elvan

St Stephen's Coombe dyke

Polgooth elvan dyke

Trethullan Castle elvan

Brannel clvan

Trewithian elvan



Mull Central Complex

Ardnamurchan Central Complex

Skye Central Complex

Rum Central Complex

Blackstones Band Igncous Complex

Carlingford Complex.

Slieve Gullion Comples.

Mourne Mountains Granite:

North Britain Palacogene Sill Suite

North Britain Palacogene Plug Suite

North Britain Palacogene Dyke Suite

Glen More (Centre 1) Suite:

Beinn Chaisgidle (Centre 2) Suite

Loch Ba (Centre 3) Suite:

Centre 1 (Ardnamurchan Complex)

Centre 2 (Ardnamurchan Complex)

Centre 3 (Ardnamurchan Complex)

Derrynaculen Granophyre

Glas Bheinn Granophyre

Loch Seridain Sill-complex

An Cruachan Augitc-diorite

Gaodhail Augite-diorite

Hybrid vein-complex of Sron nam Boc
Hybrid vein-complex of Coille na Sroine
Glen Cannel Granophyre

Beinn ' Ghraig Granophyre

Knock Granophyre.

Acid and intermediate conc-shets (mainly craignurite)

Early basic cone-sheets (mainly olivine-dolerite)

Late basic cone-sheets (mainly olivine free)

Ben Hiant Pitchstone Sheet-swarm

Loch Uisg Granophyre and Gabbro
Ben Buic Gabbro

Beinn Bheag Gabbro

‘Tomess Felsite

Beinn Mheadhon Felsite

Craig na h-lolaire Felsite

Glen More Ring-dyke.

Corra-bheinn Gabbro

Loch Ba Felsite Ring-dyke

Ben Hiant Intrusion

Centre 2 Outer Basic Cone-sheet-swarm
Centre 2 Inner Basic Cone-sheet-swarm

Ardnamurchan Point Gabbro Ring-intrusion

‘Garbh-dhail Quartz-gabbro Ring-intrusion

Centre 3 Basic Cone-sheet-swarm

Loch Caorach Quartz-gabbro Ring-intrusion

Centre 3 Layered Gabbro Lopolith

Beinn an Leathaid Granodiori

‘Camphouse Quartz-dolerte Intrusion,

Ben Hiant Intrusion
Glas Bheinn Porphyritic Dolerite intrusion
Meall Buidhe Mor Granite Intrusion

Meall Buidhe Mor Quartz-gabbro Intrusion

Meall nan Con Gabbro Intrusion

“Torr na Moine Trachyte Plug

Lochan an Aodainn Gabbro Intrusion

Sgurr nam Meann Quartz-dolerite Ring-dyke

Beinn Buidhe Older Quartz-gabbro Intrusion

Grigadale Microgranite Intrusion

Glas Eilean Basaltic Vent

Beinn nan Ord Gabbro Ring-dyke

‘Achnaha Tonalite-quartz-monzonite Intrusion

Coire na Rai

I Hybrid Ring-dyke

Meall an Tarmachain Summit Quartz-gabbro Intrusion

Mull Central Lava Formation

o matches

o matches

Outer Quartz-gabbro Zone
Faskadale Laminated Gabbro Zone.
Outer Unlayered Gabbro Zone
Olivine-glomererystic Gabbro Raft Zone.
Outer Layered Gabbro Zone

Inner Layered Gabbro Zone

:an Mor Laminated Gabbro Zone
Glendian Laminated Gabbro Zone

Achnaha Quartz-gabbro Zone

Achnaha Tonalite Facies

‘Achnaha Quartz-monzonite F

Coire na Rainich Peridotite Rafl

Meall nan Con Net-veined Dolerite Roof Zone

Cuillin Centre
&n)

whereas others are merely zones

Srath na Creitheach Volcaniclastic Rocks.

Wester Red Hills Centre:

Eastern Red Hills Centre

Northern Marginal Zone

Rum Layered Suite

Slieve Gullion Layered Complex; Slieve Gullion Central Complex

Slieve Gullion Ring-dyke, Slieve Gullion Ring Complex

Eastern Moume Centre

‘Western Mourne Centre

Arman Central Complex.

Tighvein complex

StKilda Centre

Anton Do Centre.
Brendan (Shetland) Centre
Brendan (Ireland) Centre

Darvin Centre

Donn Centre

Drckacgya Centre

Drol Centre

East George Bligh Centre
Eriador Centre

Erland Centre

Faroe Bank Centre

Faroe Bank Channel Knoll Centre
Fraeni Centre

Geikie Cenire

Gondor Centre

Hebrides Terrace Centre
Lyonesse Centre

Mammal Centre

Mentone Centre

Owlsgard Centre

Regin Smidur Centre

Rockall Centre

Rohan Centre
Rosemary Bank Centre.
Sandarro Centre
Sandastre Centre
Sigmundur Centre
Sula Sgeir Centre
Swithin Centre

West Erland Centre

West George Bligh Centre

Inner Gabbros (Cuillin Centre: Unit F)

Inner Bytownite Troctolites (Cuillin Centre: Unit E)

Inner Cross-cutting Bytownite Gabbro (Cuillin Centre: Unit D)

‘Outer Bytownite Gabbros (Cuillin Centre: Unit C)

Layered Peridotites (Cuillin Centre)

‘Outer Bytownite Troctolites (Cuillin Cenre)

Outer Gabbros (Cuillin Centre)

Loch Ainort Granite (Western Red Hills Centre: Phase 6)

Beinn Deag Mhor Granite (Western Red Hills Centre: Phase 5)

Glamaig Granite (Western Red Hills Centre: Phase 1)

Bena Caillich Granite (Skye Eastern Red Hills: Phase 5)

Outer Granite

Glas Bheinn Mhor Granite (Skye Eastern Red Hills Centre: Phase 1)

Kilchrist Hybrids (Skye Faster Red Hills Centre)

Kilchrist Pyroclastic Rocks (Skye Eastern Red Hills Centre)

Northern Marginal Zone, Am Mam Breceias

Carlingford granophyre

Carlingford early gabbros

Foughil Complex

Carrickarnan Complex.

Mourne Mountains Granite (G2)

Mourne Mountains Granite (G2)

Mourne Mountains Granite (G3)

Mourne Mountains Granite (G4)

Mourne Mountains Granite (GS)

Northern Granite Pluton, Arran

Ailsa Craig Microgranite

Hirta Cone-shect-swarm

Conachair Granite Pluton

Cambir Dolerite Sheet-swarm

St Kilda Western Gabbro Pluton

Mullach Sgar Dolerite-microgranite Inrusion-swarm

Rockall Granite.

Helen's Recf Microgabbro

Lundy Island Intrusion

Voleaniclastic breceia pipe of Meallan Dearg.

Coire Usigneich Granite (Cuillin Centre)

Gars-bheinn Sill

Layered Peridotites, P1
Layered Peridorites, P2 (Cuillin Centre)
Layered Peridotites, P3 (Cuillin Centre)
Layered Peridotites, P4 (Cuillin Centre)
Layered Peridorites, P5 (Cuillin Centre)

Layered Peridotites. P6 (Cuillin Centre)

Outer Gabbros, Al (Cuillin Centre)
Outer Gabbros, A2 (Cuillin Centre)

Outer Gabbros, A3 (Cuillin Centre)

Blaven Granite (Srath na Creitheach Centre)

Ruadh Stac Granite (Srath na Creitheach Centre)

Meall Dearg Granite (Srath na Creitheach Centre)

Eas Mor Granite Western Red Hills Centre: Phase 9)
Meall Buidhe Granite (Western Red Hills Centre: Phase §)

Maol na Gainmhich Granite (Wester Red Hills Centre: Phase 7)

Marsco Granite (Western Red Hills Centre: Phase 4)
‘Souther Porphyritic Granite (Western Red Hills Centre: Phase 3)

Glen Sligachan Granite (Western Red Hills Centre: Phase 2)

Northern Porphyritic Felsite (Skye Westem Red Hills Centre)
Marsco Hybrids (Skye Western Red Hills Centre)

Marsco Summit Gabbro (Skye Western Red Hills Centre)

Creag Strollamus Granit (Skye Eastern Red Hills Centre: Phase 4)
Beinn an Dublaich Granite (Skye Easter Red Hills Centre: Phase 3)

Beinn na Cro Granite (Skye Eastern Red Hills Centre: Phase 2)

Broadford Gabbro (Skye Eastem Red Hills Centre)

Beinn na Cro Gabbro (Skye Eastern Red Hills Centre)

Raasay Granite

Sealpay Granite

An Sithean Granite

Papadil Granitc

Long Loch Granite

‘Westem Intrusion (Rum Layered Suite)

Easter Inirsion (Rum Layered Suite)

West Sgaorishal Plug
East Sgaorishal Plug

Glen Shellesder Plug

Kinloch Glen Plug

Kinloch Road Plug

Carlingford later gabbros

Anglesey Mountain Microgranite

Lislea Granophyre.

Foughill Complex Dolerites
Foughill Complex Granophyres.

Carrickarnan Complex Dolerites

Carrickaman Complex Granophyres

Slieve Gullion Ring-dyke, porphyritic granophyre

Inner Felsite/Slievebrack Felsite

Outer Felsite/Carrive Felsite

Mourne Mountains Granite (G1)

Glasdrumman Cone Shect

Atran Northern Granite (Outer Granite)

Arman Northern Granite (Inner Granite)

Glen Bay Granite Intrusion

Gien Bay Gabbro Intrusion

‘Soay Basic Magmatic-breceia Intrusion
Glacan Mor Basic Magmatic-breccia Intrusion
Boreray Basic Magmatic-breccia Intrusion
Abhainn Mhor Gabbro Intrusion

Mullach Geal Gabbro Intrusion

Granite G (upper)

Granite G2 (lower)

Sandy Braes Vent (obsolete)

Duntulm Castle Sill

Eilean Flodigarry Sill

Little Minch Sill-complex.

South Aran Sills

‘Shiant sles Sills

Prestwick - Mauchiine Sill-complex.

Kilt Rock Sill

Garbh Eilcan Main il

Garbh Eilean Lower Sill

Eilean Mhuire Sill

Galtachean Sill

Holy Island Sill
Clauchland Sill
Monamore Sill
Kingseross Sill
Dippin Sill
Aucharcoch Sill
Columbkille Sill
Garbad Sill
Baoileig Sill
Glenashdale Sill
Bennan Intrusion
Drumadoon Intrusion
Brown Head Sill

ilpatrick Intrusion

Faroe-Shetland Sill-complex.
Erlend Sill-complex.

Rockall Basin Sill-complex

Lochmaddy Sill

'S Airde Beinn Dolerite Plug

Lewis Swarm

Skye Dyke Swarm

Muck - Ardnamurchan Swarm

Muck - Ardnamurchan Swarm

Mull Dyke-swarm

Jura-Kintyre Swarm

Lslay Swarm

North-west Arran Swarm
South Arran Swarm
Scalpay Subswarm
Applecross Subswarm
Raasay Subswarm
(Glenbrittle Subswarm
Rum Subswarm

Butc Subswarm

Barra sles Dyke-swarni’

Flectwood Dyke Group.
Buterion - Swynnerton Dykes

North Channel Swarm

Tardre Swarm

Killough-Ardglass Swarm

Mourne Swarm

Loch Roag Dyke

Moneyacres Dyke
Middleton Dyke

Barrmill Dyke

Cumbrae - Stevenston Dyke
Armathwaite - Cleveland Dyke
New Cumnock Dyke

Eskdalemuir Dyke

Acklington Dyke
‘Walbole Dyke.
Hebburn Dyke
Coley Hill Dyke
Tynemouth Dyke
Collywell Dyke.
Crookdene Dyke
Kiclderhead Dyke

ielder Viaduct Dyke

Blind Rock Dyke

Hells Hole Dyke'

(Carickfergus Dyke (obsolete)
Waterfoot Dyke
North Star Dyke (obsolete)

(Carrickmore Dyke (obsolete)

Carlingford-Slieve Gullion Swarm

Donegal-Kingscourt Swarm

?Dora Villa Dyke (obsolete)
Irvinestown Dyke

“Glenfame Dolerite (obsolete) + Molly Mountain Dolrite (obsolete)
Kiltyclogher Dolerite (obsolete)

Tievenameenta Dyke

Owenboy sheet

Blackslee Dyke (obsolete)

Church Hill Dyke (obsolete)

Cullen Hill Dyke

Lenaghan Dyke

(Carricknascer Dyke

Cuilcagh Dyke

the Republic of reland, it is one of four closely associated

here for completeness.

Lundy Swarm

Kinbane Vent

White Rocks vents

1

Slemish Plug
Tievebullagh Plug (obsolete)
Scawt il Plug

Cameal Plug (obsolete)
Ballycraigy Plug (obsolete)
Tieveragh Plug (obsolete)
Glassmullen Plug

Corkey Rocks Plug

Ballygalley Head Plug
Brockley Plug

Skeagh Plug

Doonbought Plug

Craigcluggan Plug
Skerrywhiry Plug

Cammoney Plug

Trosk Plug

Skerry Rock [1gneous Inrusion]
Carrickabrackan P

Bendoo Plug

Lacknakilly Plug

Carrickarade Vent

‘Templepatrick Rhyolite

Shane's Hill Rhyodaci

Secrabo Sill
Fair Head Sil
Binnagapple Sill
Knocksoghey Sill

Portrush Sill

Magilligan Sill

‘Dundonald Sill
Ballyrainey Sill

Ardirea Sill

Ballyalion Sill

Garrison Sill / Slisgallow Dolerite (2 entric:
Ballygomartin Sill

Gobb sill

Kingscourt Sill

Inner Gabbros, Phase F1
Inner Gabbros, Phase F2

Inner Gabbros, Phase F3

Inner Cross-cutting Bytownite Gabbro, Phase DI
Inner Cross-cuting Bylownite Gabbro, Phase D2

Outer Bytownite Gabbros, Phase | (Cuillin Centre: Unit C)
Outer Bytownite Gabbros, Phase 2 (Cuillin Centre: Unit C)

‘Outer Bytownite Gabbros, Phase 3 (Cuillin Centre: Unit C)

Outer Bytownite Troctolites (Cuillin Centre)

Outer Bytownite Troctolites. B2 (Cuillin Cenire)

‘Outer Bytownite Troctolites, B3 (Cullin Centre)

Fionn Choire Formation

Lewisian Gneiss Complex.
Lewisian Gneiss Complex.

Figg Lava Formation

‘Coire Dubh Breccias
Broadford Beds Formation
Torridon Group.
e

Lewisian Greiss Complex.

‘Coire Dubh Breccias
orridon Group

Lewisian Gneiss Complex

Lewisian Gneiss Complex.

Ruinsival Member

Long Loch Member

Dornabac Member

Harris Bay Member

‘Transitional Member
Acd Meall Member

Eastern Layered Intrusion, units | - 15 (Rum Layered Suite)
‘Wester Granite, fine-grained phase

‘Wester Granite, medium-grained phase

Newry Granodiorite Complex Phase |

Camlough Breccias

G2 Outer Mafe Facis
G2 Outer Normal Portion
G2 lnne Coare Portion
G2 Inner fincimedium arca
G2 Inner fine-only area
G5 very coarsearca

G3 mediumicoarse area

G3 Major fine-grained Portion

G4 Fine-grained marginal granite
G4 Finer medium- 1o medium-grained granite
G4 Coarse-grained granite

G5 Mafic-poor drusy microgranitc

G5 Mafic-poor granite

G5 Mafic-rich microgranite

G5 Mafic-rich granophyre

1
‘The Coire Mor Breccias are of uncertain origin.

Significant pares of the Forkhilbreceias have been e-nterpreted as e R 4 ! intrusive unit,
2008) e laer sheet-complex (Stevenson ot . 2008) Tgncous Province they arc most likely o be cxtn
Voleanclastic sedimentary mtera,
2 2 2
Although they might include some explosion br
Breceiusare mainly sedimentary brecias compe
panly i the Republic o Irland L 008) i ofsedi They
collapse breceias formed 35 landslips off caldera
reworking of such deposis.
¥ entrely within the Republic ofIrland. Included here for completness. ¥ ety Donegal - -
4 Whereis i 4 Where s it
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