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Glas Caire Alluvial deposits 

owing to rapid (tectonic) subsidence in the vicinity of the NE-trending Royal Forest cross 

graben (Fig. 14.2AJ. 

14.2 The Glas Coire alluvial deposits 

Alluvial sediments bury the Glas Coire palaeocanyon and rest upon the broadly planar 

surface to the northwest (Fig. 14.1). In the far northwest of the cauldron, siltstones 

ponded against the Upper Queens Breccias and the Church Door Breccias are thought to be 

the distal corellatives of the alluvial deposits. This section describes individual alluvial 

lithofacies and provides a preliminary interpretation of each. A type section at G1as Coire 

(in Cam Ghleann; NN 242 515), represented in Fig. 14.3, exemplifies some of the 

lithofacies (Lfs I, 2, 3,4 and 6) 

Litl/{~facies 1. Conglomerates and breccias. 

Description: Well-rounded boulders, angular blocks, and sand-grade material occur in very 

poorly sorted lenticular massive beds :::;5 m thick above asymmetric scour surfaces 

(transverse sections, Figs 14.3B and 14.4A). Boulders and blocks, :::;1 m in diameter, are 

mainly of psammite, Rannoch Moor granite, and grey porphyritic andesite (Figs 14.4B and 

14.4C). The sand-grade matrix is mainly of rounded quartz grains, but also contains 

reworked tuff. Textures within individual beds range from clast- to matrix-supported, but 

in general basal lag concentrations of large clasts are absent. The conglomerates and 

breccias beds are interstratified with, and truncate, undulose stratified sandstones (Lf. 2, 

Figs 14.3B and 14.4A). 

Interpretation: The rounding of some boulders indicates fluvial reworking of clasts, but the 

abundant angular blocks record local derivation. The poor sorting possibly records rapid 

aggradation within short-lived channels, from currents with high-concentration particulate 

loads. 

Lithofacies 2. Undulose stratified sandstones 

Description: Coarse-sand and granules form laminae and thin beds that show gentle 

undulations typically 5-10 m in wavlength, and with amplitude of 10-30 cm (Fig 14.3B). 

The beds contain a high proportion of rounded quartzose sand grains relative to reworked 

tuff. Some beds are inversely graded, and others are cut by small (5-10 cm) V -shaped 

scours, which are invariably overlain by rip-up clasts and angular pebbles :::;5 cm in 
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Figure 14.4 The Glas COlre Alluvial deposits (at Glas Coire in Cam Ghleann; NN 242515) . 
A. Massive bed (3m) of conglomerate and breccia (Lt . 1) infills an asymmetric scour cut in undulose stratified 
sandstones (U 2) 
Band C' Poorly sorted conglomerates and breccias (Lt. 1) with rounded boulders and blocks supported in a 
matriX of sandstone. Blocks are predominantly of psammlte, Rannach Moor granite and andesite . 
O' Plane-bedded tuffaceous siltstones (Lt. 5) . Some beds show subtle normal grading from medium or fine­
grained sand to Silt. Small load structures are common beneath sandy beds. 



Glas Coire Alluvial deposits 

diameler. The undulose stratified sandstones are interstratified with, and gradationally 

overlie the conglomerate bodies (Lf. 1; Fig. 14.3B) 

Interpretation: The deposits are thought to record rapid sedimentation from fluvial currents 

with lower concentration particulate loads than those that deposited Lf. 1, either away from 

the centre of a channel concurrently with the coarse detritus deposited there, or during 

waning flow conditions when only sand-grade material was transported and deposited in 

the vicinity. The undulose character of the sandstones reflects deposition from unsteady 

and highly non-uniform currents. Local V -shaped scours reflect erosion, but it remains 

unclear whether this represents any cessation of sedimentation or whether it occurred 

during sand aggradation. 

Lithofacies 3. Cross-stratified breccia bearing tuffaceous sandstones 

Description: These deposits comprise tuffaceous sandstone (reworked tuff) and fine 

breccia, in thin and medium beds. The fine breccia, typically <2 cm in diameter, occurs at 

low percentages (<15%) in the sandstones, and is highly angUlar. In contrast to Lfs 1 and 

2, the breccia includes clasts of Etive Rhyolite and various andesitic rocks, such that the 

range of clast types is similar to that of the underlying Upper Glencoe Ignimbrite. Tabular 

cross-sets, defined by concentrations of breccia clasts, show varying angles of dip ranging 

from 10°-40°. These deposits occur interstratified with massive breccia bearing tuffaceous 

sandtones (Lf. 4) that infill the southwestern part of the Glas Coire palaeocanyon (Fig 

14.3A). 

Interpretation: The origin of this lithofacies is problematical. The deposits may represent 

part of a rapidly formed point bar (rounded clasts are generally absent and most clasts are 

highly angular), or they may represent the cross strata of progradational sediment bodies. 

They record the reworking of the Upper Glencoe Ignimbrite. 

Lithofacies 4. Massive breccia bearing tuffaceous sandstones. 

Description: These massive thick-bedded deposits contain ~30% large clasts ~5 cm, 

typically supported in matrix predominantly of tuffaceous sandstone (reworked tuff). Clast 

compositions are similar to Lf. 3. They commonly overlie scours that truncate the cross­

stratified breccia bearing tuffaceous sandstones (Lf.3) (Fig. 14.3A). 
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Glas Coire Alluvial deposits 

Interpretation: These massive beds may represent rapidly formed deposits derived from 

high concentration currents produced by the gravitational collapse of Upper Glencoe 

Ignimbrite incised upstream along fluvial channels. 

Lithofacies 5. Parallel-stratified fine breccia bearing tuffaceous sandstones 

Description: These deposits comprise tuffaceous sandstone (reworked tuff) and angular 

fine breccia, and form extensive parallel-stratified sandstones. Stratification is defined by 

sharp or gradational variations in the relative abundance of sand matrix and large clasts, 

typically on the scale of 1-10 cm. Locally, sequences show low-angle discordances. In 

general, clasts are < 1 cm and have a compositional range similar to Lfs 3 and 4. The 

deposits occur in an extensive layer in the vicinity of the Royal Forest cross graben (Fig. 

14.1 ). 

Interpretation: These deposits probably record deposition during sheet flooding across an 

alluvial plain. The stratification defined by clast grainsizes is thought to record the 

considerable unsteadiness of flooding currents. 

Lithofacies 6. Plane-bedded siltstones. 

Description: Tuffaceous siltstone forms laterally persistent plane-parallel laminae and thin 

beds, some with subtle normal grading from medium or fine-grained sand to silt (Fig. 

14.40). Small load structures are common beneath sandy beds where they rest on fine 

siltstone laminae and locally the beds show evidence of syn-sedimentary faulting. The 

siltstones occur outside (northeast of) the Glas Coire palaeocanyon (Fig. 14.3A) and also 

in extensive deposits ::;15 m thick in the far northwest of the cauldron (Fig. 14.1). 

Interpretation: The plane-parallel bedding with load structures indicate deposition of silt 

and fine ash from aqueous suspension. The thin normal graded layers suggest periodic 

influx of slightly coarser material. 

14.3 Lithofacies architecture and interpretation of alluvial 

sedimentation 

The fill within the Glas Co ire palaeocanyon (Fig. 14.3) comprises four discrete groups of 

conglomerate and breccia-filled (Lf. 1) channels (no. 1-4; Fig. 14.3B) incised in undulose 

stratified sandstone (Lf. 2). Each group, typically about 40 m wide and 10 m deep, has 

similar lithofacies associations, but the senses of asymmetry and general dip of the strata 
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Glas Coire Alluvial deposits 

are variable. Each group comprises a stack of 2 to 4 filled channels. Successive channels 

within a group show the same sense and degree of asymmetry, and apparently migrated in 

the direction of the asymmetry (e.g. group no. 1 in Fig 14.3B). Undulose stratified 

sandstones also gradationally overlie the top of the channel-fills. There is no siltstone (Lf. 

6) within the Glao;; Coire palaeocanyon, but monotonous plane-bedded and laminated 

siltstones (Lf. 6) $10 m thick apparently overlie the Upper Glencoe Ignimbrite 

conformably, on what would have been the shoulders of a canyon. 

Localised in the southwest of the palaeocanyon infill are interstratified cross­

stratified and massive breccia bearing tuffaceous sandstones (Lfs 3 and 4) (Fig. 14.3A). 

The sequence is $10 m thick and can be traced -300 m to the southwest, where it is 

truncated by the Cruachan granite. The cross-strata (in this section) dip at varying angles 

consistently to the northeast. 

Northwest (downcurrent) of the Glas Coire palaeocanyon infill, in the vicinity of 

the Royal Forest cross graben, parallel-stratified breccia bearing tuffaceous sandstones (Lf. 

5) overlie the extensive (~4 km2) alluvial plain (Fig. 14.1). The deposits, $20-25 m thick, 

have laterally persistent sheet-like geometry, although low-angle discordances commonly 

separate sequences 1-2 m thick. The sandstones here contain a higher proportion of 

pumiceous material than sandstones in the palaeocanyon infill, and there is a subtle 

northwestwards decrease in grain size. 

Further northwest, sequences of plane-bedded silstones (Lf. 6; Fig 14.1) $15 m 

thick occur to the southeast of the Upper Queen's Breccias (in Coire Eilde; NN 1653) and 

are banked up against the sotheastem edge of the Church Door Breccias (e.g. in the Lost 

Valley; NN 1554). Plane-bedded siltstones also infill a topographic depression within the 

Church Door Breccias where two breccia lobes overlap (e.g. Amphitheatre; NN 145555, 

see Chapter 13, Fig. 13.6). These deposits are thought to form the distal correlatives of the 

Glas Coire alluvial deposits. 

The architecture described above is interpreted as representing alluvial deposition within the 

topographic confines of the Glas Coire palaeocanyon and across a broad alluvial plain to 

the northwest. The graben parallel river drained from the Glas Coire palaeocanyon into a 

basin that is inferred to have been bound by fault scarps and the topographic features of 

talus wedges of the Upper Queen's Breccia and the Church Door Breccia (Figs 14.1 and 

14.2). It is inferred that a shallow lake developed and became a trap for sediment 
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Glas Caire Alluvial deposits 

(Fig.14.2B). The extent of the lake, and its former level, are marked by the presence of 

plane-bedded silstones (Lf. 6) in the far northwest of the cauldron, and possibly by 

silstones occurring on the shoulders of the Glas Coire palaeocanyon. Rising erosional base 

level associated rising lake level is a likely cause of rapid aggradational alluvial 

sedimentation thaat filled the Glas Coire palaeocanyon (Fig. 14.2C). 

The scour and fill alluvial architecture within the Glas Coire palaeocanyon infill 

records catastrophic sedimentation from powerful currents with high particulate loads, 

presumably close to the point of debouchment from a canyon further to the southeast. Each 

stack of filled scours records the migration of a short-lived channel during overall 

aggradation. Alternating erosion (scour) and deposition (infilling) to produce the whole 

sequence could have occurred during waxing and waning conditions of a single protracted 

and exceptionally unsteady flash flood, or perhaps more likely, the groups of channels 

could reflect the switching focus of channelisation (avulsion) between separate flood 

events. 

The interstratified sequence of cross-stratified and massive breccia bearing 

tuffaceous sandstones (Lfs 3 and 4) in the southwest of the palaeocanyon infill may record 

progradational sedimentary bodies that advanced in general from the southwest. It is 

possible that small rivers draining orthogonally into the main infilling palaeocanyon 

reworked locally derived tuff and lithics from the underlying Upper Glencoe Ignimbrite and 

rapidly dumped them within the main palaeocanyon, which may have been the site of a 

shallow lake or standing body of water. 

The parallel stratified fine breccia bearing tuffaceous sandstones (Lf. 5) to the 

northwest are interpreted as the downcurrent equivalent of the scour and fill deposits that 

in fill the palaeocanyon, probably deposited from (unconfined) sheet floods, possibly under 

water (Fig 14.2C). The low-angle scours separating some packages may relate to the 

current unsteadiness upstream. The contrast in clast populations between these alluvial 

plain deposits and those infilling the palaeocanyon-fill can be interpreted as recording that 

much fine pumiceous material by-passed the upstream part of the system. 

In the northwest of the cauldron, plane-bedded siltstones (Lf. 6) represent distal 

fine grained turbiditic sedimentation that corresponds to alluvial deposition to the southeast 

(Fig. 14.2C). Graded beds most probably record deposition from turbidites that were 

channelised by the topographic affects of talus wedges and caldera bounding fault scarps, 

some of which may have lain outside the Glencoe graben and possibly outside the cauldron 
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(see Chapter 13). Fine siltstones interstratified with them record rapid settling of silt and 

ash from suspension in turbid waters. These deposits mark the extent of a shallow caldera 

lake. The lake level may have been considerably higher than that indicated by the thickness 

of the siltstones. It is possible that shoreline processes caused local reworking of the 

underlying Church Door Breccias. 
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Chapter 15 
Andesite magmatism: the Higher Streaky Andesites 

Ahstract. Within the Glencoe graben, andesite sheets (the Higher Streaky Andesites) 

within the Glencoe Ignimbrites show evidence of having been emplaced as shallow-level 

sills. The sills are transgressive and have thickness variations and ponded contact 

relationships that mimic volcanotectonic depressions buried by successive Glencoe 

Ignimbrites. At least two vent structures have been distinguished on cross graben faults, at 

the intersection with the Glencoe graben axis. The Higher Steaky Andesites mark a post­

climactic phase of andesitic (and locally mixed) magmatism at Glencoe, which was 

associated with further volcanotectonic subsidence and possibly downsag of the Glencoe 

graben. 

15. I Introduction 

The Higher Streaky Andesites (Fig 15.1) are characterised locally by a streaky texture, 

which, as the Lower Streaky Andesites (see Chapter 8), records mixing (mingling) of 

andesite with rhyolitic magma. In places, the andesites are extensively brecciated with 

clasts of streaky andesite, porphyritic andesite and aphyric andesite supported in an 

andesitic matrix (Fig. I5.2A and 15.2B), which locally contains streaks of the silicic 

component with few «5%) plagioclase phenocrysts. Within the Glencoe graben two main 

andesite sheets can be identified (termed the lower and upper sheets, see Fig. 15.1), each 

comprising several transgressive and bifurcating sills, which are described briefly below. 

15.2 Lower sheet 

From -1 km southeast of the Royal Forest fault to -lkm northwest of the Queen's Cairn 

fault (Fig. 15.1), an andesite sheet invades lower part of the Lower Glencoe Ignimbrite. 

The sheet is thickest (-100 m) in the vicinity of the Royal Forest cross graben (Fig. 15.l). 

Here, its intrusive origin can be established from its trangressive nature; several sills, with 

local streaky textures, intude low-grade tuffs at the base of the Lower Glencoe Ignimbrite 

(e.g in Coire nan Tullach; NN 21 54). The lateral extent ofthese sills is restricted by the 

Chasms step fault system (see Chapter 9). The geometry of the sheet here, and in the 

northwest of the Glencoe graben, where it occurs only locally above the Lost Valley 

downsag axis (Fig. 15.1), suggests the andesites were ponded by the reactivation of 
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Figure 15.2 Higher Streaky Andesites. 
A and B: Pervasively brecciated Higher Streaky Andesite. 
c: Higher Streaky Andesite (HSA-VF) infills a near-cylindrical vent (on Aonach Dubh; NN 1556). viewed 

from the east. 



Higher Streaky Andesites 

volcanotectonic faults and downsag hinges that previously had been buried by the Lower 

Glencoe Ignimbrite. 

15.3 Upper sheet 

Between the Queen's Cairn fault and the Ossian fault, an andesite sheet is emplaced at 

various levels in the Middle and Upper Glencoe Ignimbrites (Fig. 15.1). The sheet is 

thickest (-80m) in the vicinity of the Queen's Cairn fault, and its geometry in this vicinity 

indicates that it was intruded along the fault and is possibly part of a vent structure. In 

places along the Queen's Cairn fault, the andesite contains small clasts of Etive Rhyolite 

(e.g. at Queen's Cairn; NN 188562). 

Northwest of the Queen's Cairn fault, the sheet can be traced as a series of 

transgressive and bifurcating sills in both the Middle and Upper Glencoe Ignimbrites (Fig. 

15.1). Close to the Queen's Cairn fault, the density of the sills obscures the original 

internal stratigraphy of the Glencoe Ignimbrites (Fig. 1.5). Each sill is thickest above the 

Three Sisters downsag axis (Fig. 15.1), and thins progressively both towards the 

Southwestern graben hinge and to the northwest. The most extensive sill, within the low­

grade lithic tuffs at the base of the Upper Glencoe Ignimbrite, canbe traced for 2 km to the 

northwest, where it thins markedly southeast of the Ossian fault. Close to the Northeastern 

graben fault another sill is topographically confined by the steep sides of a pre-Glencoe 

Ignimbrite graben-axial palaeocanyon (Fig. 15.1). The sill invades and disrupts 

sandstones within the palaeocanyon and its lower and side contacts are peperitic. The sills, 

at this stratigraphic level,cannot be traced southeastwards across the Queen's Cairn cross 

graben. 

15.4 Vent-filling Streaky Andesites 

Close to the Ossian fault, a near-cylindrical body of streaky andesite, which intrudes the fill 

of the Glencoe graben, is inferred to be part of a vent structure (Figs 15.1 and lS.2C). The 

andesite has a pervasive streaky fabric that is steeply inclined, parallel to the vent margins. 

At higher levels several apophyses pass laterally into the low-grade tuffs at the base of the 

Upper Glencoe Ignimbrite, and are extensively brecciated. 
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15.5 Emplacement of the Streaky Andesites 

The Higher Streaky Andesites record emplacement of a series of shallow level-sills within 

the Glencoe graben during a phase of andesitic magmatism, at some time after the climactic 

eruption and emplacement of the Upper Glencoe Ignimbrite. The andesites were intruded 

along, and ponded against, reactivated faults and downsagged sections and seemingly 

record further caldera subsidence, possibly related to magma withdrawal. 
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Chapter 16 
Summary of the location and form of major vents 

Ahstract. During caldera development at Glencoe the location and form of vents changed. 

Early rhyolitic phreatomagmatic and magmatic eruptions occurred from vents located within 

the Royal Forest cross graben. Later eruptions associated with emplacement of the 

Glencoe Ignimbrites, occurred from linear vents along graben bounding faults in the 

southeast and the northeast of the cauldron. Many of the major eruptive units, and the 

episodes of andesitic magmatic activity developed from vents aligned along, or close to, the 

Glencoe graben axis. 

16.1 Introduction 

Some vent structures are preserved within the Glencoe cauldron. The location of other 

vents is inferred either from the restricted distribution of individual eruptive units, or from 

the material reworked from the vent wall and incorporated into the deposit. This chapter 

summarises the location and form of exposed vents and speculates on the location of others 

(Fig 16.1). However, it is recognised that other vents, active during the early history of 

the Glencoe cauldron, are probably buried or have been eroded. 

16.2 Vents for the rhyolitic phreatomagmatic-magmatic eruptions of 

the Etive Rhyolites 

At the onset of caldera development at Glencoe, three cycles of phreatomagmatic and 

magmatic eruptions (the Etive Rhyolites) show evidence of eruption along the axis of the 

Glencoe graben close to its intersection with the Royal Forest cross graben (Fig. 16.1). 

The phreatomagmatic eruptions constructed successive tuff-cones within the Royal 

Forest cross graben and incorporated substantial amounts of water and unconsolidated 

debris from underlying alluvial fan deposits (such as the King's Fan) that were 

topographically restricted to fault-bound basins along the Glencoe graben axis. The 

geometry of each tuff-cone (e.g. see Fig. 7.2) suggests a highest original elevation (and 

likely proximity to vent) lay close to Great Gully Buttress on Buachaille Etive Mor (e.g. 

Fig. 5.1). Bomb sags within the tuff-cone deposits and steep cross-strata (interpreted as 

up-current facing cross-sets, see Chapter 5) further constrain the vent location to an area 

-400 m southwest of Great Gully Buttress on Buachaille Etive Mor (Fig. 16.1). 
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Location of major vents 

The magmatic eruptions of the Lower, Middle, and Upper Etive Rhyolite were also 

vented in the vicinity of the Royal Forest cross graben. Although no vent structure is 

exposed for the Lower Etive Rhyolite, clasts of sedimentary rocks and tuff occurring 

locally in the sheet within the Royal Forest cross graben, suggest that the rhyolite was 

erupted from a vent within unconsolidated King's Fan and King's Tuff deposits. The 

overlying Middle Etive Rhyolite is locally restricted within the cross graben, and 

accordingly is inferred to have been erupted from a vent within it. The near-cylindrical 

intrusion of flow-laminated rhyolite beneath the Upper Etive Rhyolite (on North Buttress 

on Buachaille Etiove Mor; see Fig 7.2) is interpreted as the late-stage infill of part of a vent 

system for the rhyolite. 

16.3 Possible vents for the Lower Glencoe Ignimbrite 

There are no unambiguous vent structures preserved beneath the Lower Glencoe Ignimbrite 

(Chapter 9). However, NW-trending crevasses filled with tuffs and mesobreccias, along 

the trace of the Northeastern graben hinge in the southeast of the Glencoe graben (Figs 9.1 

and 16.1), probably represent part of a vent system, and linear breccia-filled dykes beneath 

them may have formed part of a conduit system. 

Althought is possible that tuff agglutinated along the walls of fractures during 

eruption, it is more likely that the eutaxitic tuffs in the crevasses represent pyroclastic debris 

that slumped back into the crevasse after the eruption. Such an interpretation would 

account for the clasts of ignimbrite within the crevasse-fill mesobreccias and the locally 

stratified nature ofthe eutaxitic tuffs (Fig. 9.13). Some tuffs and breccias may simply 

record the inundation of crevasses formed by extension during subsidence. Although the 

origin of the crevasse-fills remains uncertain it is concluded from the absence of vent , 

structures elsewhere and from the stacking of ignimbrite lithofacies, that the main vent or 

vents lay along graben (and possibly cross graben) fractures southeast of the Royal Forest 

fault (Fig. 9.1). Accordingly, the pyroclastic density current that deposited the Lower 

Glencoe Ignimbrite is considered to have moved away from there northwestwards towards 

the Ossian fault and beyond. A vent may have developed close to the depocentre, along the 

trace of the Royal Forest fault (Fig. 9.1), now covered with drift deposits, or to the 

southwest of the depocentre in the area intruded by the Cruachan Granite. 
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Location of major vents 

16.4 Possible vent location for the Upper Glencoe Ignimbrite 

There are no unequivocal vent structures exposed for the Upper Glencoe Ignimbrite. 

Although the heterolithic mesobreccias (Lf. 1) show variation in clast types across the 

cauldron, which suggests incorporation of blocks from various fault scarps en route, the 

low- and high-grade lithic eutaxitic tuffs (Lf. 2 and 3) have a rather constant range of lithic 

clast types throughout the downsag, which may suggest possible derivation from a single 

vent, rather than by local collapse. As the ignimbrite contains lithic clasts derived from the 

Basal Andesite Sill Complex, Etive Rhyolites, Streaky Andesite and Dalradian basement 

rocks, it is likely that the source was located in the vicinity of the Queen's Cairn cross 

graben, possibly straddling the Northeastern graben fault, where all these rock types were 

available for incorporation (Fig. 1.5). In this area (e.g. Lochan nan Fola, NN 20 56) the 

nature of the caldera floor is unknown due to both the intrusion of Higher Streaky Andesite 

sills (see Fig. 1.5) and the density of later andesitic and rhyolitic intrusions. In places, 

eutaxitic tuff outcrops occur within the various intrusions (see Fig. 1.2, Clough et al. 

1909). On this basis, and on the absence of any other likely vents elsewhere in the 

cauldron, the pyroclastic density current that deposited the Upper Glencoe Ignimbrite is 

tentatively considered to have vented close to the intersection of the Glencoe graben and the 

Queen's Cairn cross graben (Fig. 16.1), and flowed radially away from here. It is possible 

that the large-scale gravitational collapse in and around the intersection of the Queen's Cairn 

cross graben and the Northeastern graben fault, inferred from the ponding of the Lower 

Queen's Breccias, may have been associated with tectonic triggering of climatic eruption at 

this site. Subsequently, the area about the proposed vent may have been intruded by 

Higher Streaky Andesite sills (see Chapter 15), which partially obliterated the vent. 
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Chapter 17 
Summary of the early history of volcanism 

and sedimentation at Glencoe 

17.1 Basement erosion, sedimentation and andesite magmatism 

Caldera development at Glencoe was preceded by erosion of Dalradian metamorphic 

basement, development of a small sedimentary basin, and an episode of andesite 

magmatism. A NW -draining river system cut canyons into the metamorphic basement 

rocks, the position of the major canyon, on the northeast side of Glencoe, was probably 

controlled by asymmetric subsidence along a NW -trending pre-caldera graben or half 

graben. Conglomerates and sandstones were deposited within this graben, forming a small 

sedimentary basin. Andesite sills intruded and ponded within the wet basin-fill sediments, 

and formed the Basal Andesite Sill Complex, which is a stack of peperitic sills with 

intercalated disrupted sedimentary layers. The sill complex is cut by a major subaerial 

unconformity so that its pre-erosion thickness and areal extent are unknown. Lava piles in 

extensional sedimentary basin settings are commonly underlain by sill complexes and, by 

analogy with similar intrusive sill complexes formed elsewhere at around this time, it is 

likely that a substantial thickness of lavas, and possibly sills, was removed by erosion. 

17.2 Widespread erosion succeeded by fluvial and alluvial 

sedimentation in an actively subsiding fault-bound basin 

The major unconformity that cuts the Basal Andesite Sill Complex records considerable 

erosion at Glencoe. It is overlain by extensive fluvial and alluvial deposits, which are 

separated locally by another erosional unconformity. Conglomerates contained within 

palaeocanyons and gullies close to NW - and NE-trending fault scarps pass laterally into 

overbank sandstones; they seemingly form the deposits of a rectilinear fluvial system in 

which the main drainage was again along the northeast side of Glencoe (Fig. 17.1, see 

loose enclosure). Given the possibility of fault control on an early graben or half graben, 

the erosion could have been related to a low base-level outside the Glencoe area (e.g. along 

the Great Glen Fault, 10 km to the northwest), rather than having been a response to uplift. 

The fluvial deposits are locally incised and overlain by alluvial breccias and 

sandstones, and this second unconformity marks the dramatic onset of fault-scarp 

development. Rapid subsidence on normal faults parallel and orthogonal to the Glencoe 
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Summary of volcanism and sedimentation 

graben produced small depocentres that disrupted the graben-axial fluvial system. At the 

intersection of the Glencoe graben and the Royal Forest cross graben, the King's Fan 

formed from flash floods that caused breccias and sandstones to prograde into the 

depocentre and build up against the Waterslide step-fault system (Fig. 17.2). The deposits 

record incorporation of talus into the flood waters. 

17.3 Pre- to syn-caldera phreatomagmatic eruption: the King's Tuff 

Explosive volcanic activity on the Glencoe graben axis began with a phreatomagmatic 

eruption caused by the interaction of magma with ground and surface water at the King's 

Fan, which resulted in construction of a tuff-cone (the King's Tuff) above the King's Fan 

in the centre of the Royal Forest cross graben (Fig. 17.3). During the initial stages of 

eruption, low eruption columns with various amounts of incorporated alluvium generated 

high concentration pyroclastic density currents that deposited massive tuffaceous breccias 

and block-bearing tuffs. As the eruption proceeded, taller eruption columns admixed more 

air and produced more dilute pyroclastic density currents that deposited stratified tuffs in 

upper parts of the tuff-cone. The tuff-cone grew across the valley axis and dammed the 

graben-axial river, forming a lake to the southeast of the Royal Forest cross graben. SE­

directed pyroclastic density currents crossed the lake shoreline and formed turbidity 

currents that deposited tuffaceous sandstones and plane-parallel stratified tuffs. Much 

ejecta by-passed the tuff-cone; that which by-passed the cone's southeastern flank was 

trapped and deposited in the lake. To the northwest, an extensive phreatomagmatic tuff 

layer was deposited from low concentration pyroclastic density currents and by fallout from 

an ash cloud. 

After a period of subsidence within the Royal Forest cross graben, the tuff-cone 

was breached close to its original highest elevation by a single canyon. This marked re­

establishment of the graben-axial fluvial system and it is possible that the river drained the 

lake. 

17.4 Rhyolitic magmatism and graben-like vo1canotectonic 

subsidence: the Lower Etive Rhyolite 

The onset of complex graben-like caldera subsidence at Glencoe was marked by 

emplacement of the first of three laminated rhyolites (the Lower Etive Rhyolite), each of 

which was erupted from a vent, or closely spaced vents, within the Royal Forest cross 
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graben. It is inferred that the rhyolite originated as a non-particulate flow that developed 

from a low fountain near to the eruptive vent, possibly beneath an over-riding pyroclastic 

density current (Fig. 17.4). The rhyolite flooded into and was ponded within the actively 

subsiding Glencoe graben. Fault scarps that developed in response to eruption were 

prevented from large-scale collapse by the rapid and contemporaneous aggradation of 

eruptive products against them. Accordingly the rhyolite lacks substantial mesobreccias 

and megabreccias. Initial progressive aggradation of the fluidal non-particulate flow in the 

northwest of the graben is indicated by the stratification of successive lithofacies there. It is 

possible that the non-particulate flow brecciated extensively as it crossed the NE-trending 

30-40 m-high scarp of the Ossian fault. Pyroclastic density currents deposited stratified 

lithic tuffs in the lee-side of the Ossian fault scarp, and may have incorporated flow­

laminated clasts from the non-particulate flow. Speculatively, the rhyolite sheet may 

originally have correlated downcurrent (outside the cauldron) with a high-grade or an 

extremely high-grade ignimbrite. 

17.5 Further rhyolitic phreatomagmatic-magmatic cycles punctuated 

by fluvial incision 

After emplacement of the Lower Etive Rhyolite, the graben-axial fluvial system wa'i again 

re-established and there were two further rhyolitic phreatomagmatic and magmatic cycles 

with intervening periods of fluvial incision (Fig. 17.5). In the Royal Forest cross graben a 

second phreatomagmatic eruption formed another tuff-cone (the Raven's Tuft) over the 

graben-axial fluvial system and was rapidly succeeded by the eruption and emplacement of 

a small-volume rhyolite (the Middle Etive Rhyolite). The rhyolite formed from a non­

particulate flow that was ponded against the fault scarps and tilted strata bounding the 

Royal Forest cross graben depocentre (Fig. 17.5). 

Rectilinear fluvial drainage was re-established prior to the third major 

phreatomagmatic eruption, which produced another tuff-cone on the Glencoe graben axis 

and an extensive ash layer throughout much of the cauldron (the Crowberry Tuft). 

Although no alluvial fan is preserved beneath the Crowberry Tuff, water must have been 

available for the phreatomagmatism. Further magmatic eruption at the Royal Forest cross 

graben is marked by the overlying laminated rhyolite (the Upper Etive Rhyolite), which, 

similar to the Lower Etive Rhyolite, is thought to have originated from a non-particulate 

flow in the vent-proximal region of a low pyroclastic fountain. The rhyolite aggraded into 
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the Glencoe graben as it subsided along volcanotectonic faults and steep flexures. Non­

particulate flow along the graben was hindered by the reactivation of steep cross graben 

flexures. In the northwest of the cauldron, reversed vertical motions on the Ossian fault 

(reversed relative to movement during emplacement of the Lower Etive Rhyolite) caused 

abrupt thinning of the rhyolite sheet (Fig. 17.5). In the southeast of the cauldron, the 

rhyolite was ponded in the vicinity of the Ski-Tow fault, further southeast of which it is 

absent. 

17.6 Shallow intrusion and possible extrusion of andesitic (mingled) 

magmas, followed by fluvial incision 

Following the magmatic eruption of the Upper Etive Rhyolite, the Glencoe graben-fill was 

intruded at a shallow level by andesitic sills (the Lower Streaky Andesites) that were limited 

in their lateral extent by reactivated graben and cross-graben volcanotectonic faults and 

flexures. Outside of the Glencoe graben, to the northeast, more extensive andesite sheets 

show slight topographic restriction and may possibly be lavas. The andesites are 

characterised by streaks of admixed rhyolite and record eruptions of mingled magma on the 

graben axis. They appear to have been associated with further subsidence. 

The Glencoe graben-fill, including the andesites, was then incised by another 

graben-axial river system. Steep sided canyons cutting an otherwise planar unconformity 

were locally filled with minor lithic tuffs and were later re-incised by a river. 

17.7 Continued explosive volcanism, piecemeal caldera collapse, 

downsag and sedimentation: the Glencoe Ignimbrites 

The eruption and emplacement of the eutaxitic Glencoe Ignimbrites marked further 

development of the Glencoe graben by volcanotectonic collapse, but records eruptive styles 

and vent locations markedly different to those of the Etive Rhyolites. 

The Lower Glencoe Ignimbrite was emplaced from a single sustained pyroclastic 

density current, possibly erupted from fissures in the southeast of the Glencoe graben (Fig. 

17.6). Crevasses filled with tuff and mesobreccia, and breccia-filled dykes, along the 

Northeastern graben fault in the southeast of the graben, probably represent parts of the 

vent and conduit sytem. At the onset of eruption, the floor of the Glencoe graben in the 

southeast of the cauldron fragmented along step-faults, causing slumping and shedding of 

mesobreccias that ponded against the developing scarps. As eruption-related subsidence 
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proceeded, faults scarps continued to develop and the caldera floor also began to sag, with 

maximum subsidence ~150 m at the Royal Forest cross graben. The aggrading massive 

high-grade eutaxitic tuff rapidly buried the fault scarps and flooded into the volcanotectonic 

depocentre as incremental downsagging continued. In the northwest of the Glencoe graben 

the ignimbrite ponded against the scarp of the Ossian fault. The fault block northwest of 

the Ossian fault apparently did not subside during the eruption. Following the eruption, 

collapse of fault scarps in the extreme southeast of the caUldron, possibly as catastrophic 

avalanches, formed a breccia wedge containing blocks and megablocks of psamrnite 

overlying the ignimbrite. A further, small-volume eruption produced the Middle Glencoe 

Ignimbrite in central and northeastern parts of the cauldron. 

At the Queen's Cairn cross graben, the Lower and Middle Glencoe Ignimbrites 

were incised by a river system that entered the cauldron from the northeast. A small 

alluvial fan grew where the canyon system debouched, at the intersection of the Queen's 

Cairn cross graben and the Glencoe graben. Topographic control on both the canyon 

system and the alluvial sedimentation represents the continued development of the Queen's 

Cairn cross graben. 

Climactic eruption of the Upper Glencoe Ignimbrite, which involved the largest 

increment of caldera subsidence during the early evolution of the Glencoe cauldron, was 

preceeded by rapid subsidence of the floor of the Glencoe graben in the vicinity of the 

Queen's Cairn cross graben (Fig. 17.7). Debris avalanches, originating from the 

catastrophic gravitational collapse of fault scarps along the Northeastern graben fault, 

deposited blocks and megablocks of psammite and streaky andesite (the Lower Queen's 

Breccias) that ponded against fault scarps defining the Queen's Cairn cross graben. 

The Upper Glencoe Ignimbrite may have been erupted from a vent or closely 

spaced vents near to the intersection of the Glencoe graben and the Queen's Cairn cross 

graben (Fig 17.8), although no vent structure is preserved. Large-scale collapse of the 

graben floor, recorded by the underlying breccias, may have been directly related to onset 

of eruption at this site. During the eruption the caldera floor downsagged progressively 

along a W -trending axis (The Three Sisters downsag axis), with maximum subsidence at 

the Queen's Cairn cross graben. Initially, the developing depocentre was infilled by 

aggradation of low-grade ignimbrite and mesobreccia, but as the eruption proceeded, there 

was a transition to aggradation of high-grade tuff, probably caused by a change in eruption 

style or the nature of erupted material, which resulted in an increase in temperature on 
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emplacement. High-grade tuff is restricted to the northwest of the Devils' Staircase fault. 

Between the Queen's Cairn fault and the Ossian fault, subsidence, related to the 

emplacement of high-grade tuff, involved further increments of downsag. Northwest of 

the Ossian fault there is no evidence of downsag and subsidence occurred incrementally 

between the Northeastern and Southwestern graben faults. 

17.8 Syn- and post-climactic eruption and fault-scarp degradation 

and growth of alluvial fans 

The climactic eruption of the Upper Glencoe Ignimbrite was followed by emplacement of 

breccias and conglomerates at three discrete sites around the cauldron. 

Further collapse of the Northeastern graben fault in the vicinity of the Queen's 

Cairn cross graben produced a talus wedge, the upper surface of which was a clastic repose 

slope (the Upper Queen's Breccias). This collapse probably occurred as a single 

catastrophic event during final stages of the emplacement of the Upper Glencoe Ignimbrite. 

Syn- to post-eruption collapse of fault scarps on opposite sides of the Glencoe 

graben to the northwest of the Ossian fault, shed two overlapping lobes of breccia (the 

Church Door Breccias). Incremental caldera fault-scarp collapse is indicated, first along the 

Southwestern graben fault, and then along the Northeastern graben fault. Large-scale 

failure of fault scarps that exposed the Basal Andesite Sill Complex further southwest of 

the Glencoe graben (possibly outside the ring-fault), produced local intercalations of 

andesite breccias. 

Re-establishment yet again of the graben-axial river caused deep incision of the 

Glencoe graben-fill to the southeast of the Royal Forest fault, forming the Glas Coire 

palaeocanyon. The local level of incision was controlled by further intracaldera 

subsidence, probably at the Royal Forest cross graben, where a broad alluvial plain 

formed. Damming of the fluvial system by scarps of active faults, including caldera­

bounding structures, and by the slopes of talus wedges, led to the development of a 

shallow lake which became a sediment trap. Rising lake level promoted sedimentation 

where initially there was erosion. It led to growth of a sedimentary fan at the Royal Forest 

cross graben and caused rapid alluvial (possibly sub-lacustrine) infilling of the Glas Coire 

canyon. Distal correlatives of the alluvium onlapped the edges of the talus wedges to the 

northwest (Upper Queen's Breccias and Church Door Breccias), and locally accumulated in 

topographic depressions within them. 
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Chapter 18 
Controls on the nature, location, and evolution 
of the Glencoe caldera-volcano: a discussion 

Abstract. This investigation of the classic caldera-volcano shows that far from recording 

simple en bloc piston collapse as previously envisioned, the Glencoe system comprises 

thick volcanic and sedimentary successions that incrementally filled or partially filled 

graben and half graben depressions, including downsagged sections, such that subsidence 

was largely piecemeal and heterogeneous in style. Thickness changes of successive 

eruptive units, and buried fault scarps, show that the progress of collapse at Glencoe 

involved shifting depocentres and vent positions. The succession also demonstrates rapid 

alternations in the eruptive style, and distinct time breaks between eruptive cycles. The 

floor of the caldera-volcano system at Glencoe is highly fragmented by a rectilinear plexus 

of faults that define a linear graben with cross-graben structures. The faults that define the 

so-called ring fault were not involved in the graben subsidence and downsag determined in 

this work and, although they may possibly have been initiated as fractures or minor faults 

early on, they only acted as significant faults after the early history considered here. 

Clearly. caldera collapse at Glencoe was not primarily controlled by subsidence along, and 

eruption from, a ring-fault. Thus the geometry of collapse cannot be reconciled simply 

with stresses emanating from an underlying magma body. Instead, early subsidence of the 

Glencoe caldera-volcano system was governed by a rectilinear fault system, such that 

collapse geometries, vent geometries, and styles of eruption, record interplay between 

regional tectonism and volcanotectonism. The location and form of the Glencoe caldera­

volcano system reflect crustal discontinuities and the eruptive behaviour reflects some 

purely tectonic control. It is speculated that the collapse history was fundamentally 

influenced by the tectonic regime that produced strike-slip movements on the Great Glen 

fault. 

18.1 Evidence from the persistence of the fluvial system 

The incremental development of the NW-trending Glencoe graben, and the repeated (at 

least 8 times) incision and sedimentation along it by a fluvial system, are taken as evidence 

that the graben orientation and perhaps some subsidence was tectonically controlled. It has 

to be inferred that the river system was constrained to flow repeatedly through this location 
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by downthrow on a NW -trending fault, and that the fluvial system was fixed by a structure 

that extended outside the Glencoe cauldron. Pre-caldera sedimentation and andesite sill 

emplacement (Basal Andesite Sill Complex), and major subaerial erosion (pre-Etive 

Rhyolite) were all governed by the NW-trending graben with a through-going graben-axial 

river located on the northeast side of Glencoe. The repeated re-establishment of the fluvial 

system throughout the subsequent caldera developments, suggests that the graben and 

rivers were still controlled by a basement discontinuity and that this extended beyond the 

limits of the cauldron, especially to the southeast. There is no evidence of uplift, which 

might have displaced the fluvial system. 

The rectilinear configuration of the palaeocanyons is typical of fluvial systems that 

operate in extensional settings (e.g. Leeder and Gawthorpe 1987; and in the vicinity of the 

Gulf of Corinth; Gawthorpe and Hirst 1993). The palaeocanyons and their contained clast 

populations indicate that the drainage system extended beyond the cauldron and that 

successive rivers passed right through the Glencoe graben. Where polarity can be proven 

(e.g. pre-Crowberry Tuff drainage), drainage was from the southeast. However, during 

the progress of vo1canotectonic subsidence, the northeastern side of the Glencoe graben 

was breached by NE-trending cross-grabens, along which rivers, originating to the 

northeast of Glencoe, were topographically confined. Although some palaeocanyons 

probably represent rivers that were tributaries to the main river along the Glencoe graben, 

others intermittently incised and aggraded across the graben-axial system, probably mainly 

in response to vigorous subsidence on cross-graben structures. Although NE-trending 

drainage is registered at former sites of graben-axial (Nw-trending) drainage, it is possible 

that the graben-axial drainage was deflected to the southwest. 

The base level of the NW-trending graben-axial fluvial system is likely to have been 

controlled primarily by developments outside the Glencoe cauldron, and, if the drainage 

was to the northwest, possibly by movements and erosional responses on the Great Glen 

fault. The development and persistence of firstly the Royal Forest cross graben, and later 

the Queen's Cairn cross graben, can be taken to indicate existence of one or more (closely 

spaced) secondary crustal discontinuities orthogonal to the Glencoe graben. 
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18.2 Timing and controls of faulting and of piecemeal caldera 

collapse 

Episodes of marked localised subsidence recurrently preceded explosive volcanism. 

Commonly, the area of intersection of the Glencoe graben and one cross-graben became the 

site of the pronounced early subsidence. Catastrophic sedimentation in response to this 

subsidence caused sedimentary bodies to prograde across the graben-axial fluvial system 

and to incise into the fluvial sediments there (e.g. the King's Fan and the Queen's Fan). 

Elsewhere the rapid subsidence led to development of talus deposits (e.g. the Lower 

Queen's Breccias). 

Although pre-eruption subsidence is evident, backstripping of successive eruptive 

units associated with caldera development at Glencoe reveals that they were structurally 

accommodated mainly through graben faulting and down sagging that developed during 

eruption. Within successive rhyolite and ignimbrite sheets, the ponding and stacking of 

mesobreccias and intemallithofacies successions, in relation to the volcanotectonic faults 

and downsag structures, indicate that subsidence occurred incrementally as the eruption 

proceeded (e.g. the Lower Glencoe Ignimbrite). Many faults were initiated during eruption 

and the scale of the syn-eruptive faulting (e.g. ~lOO m downthrow) suggests a 

volcanotectonic origin. However, many volcanotectonic faults evidently originated as 

tectonic faults. The pre-existing faults were reactivated and their displacement effects were 

accentuated during eruption. Several faults reversed their sense of displacement during 

caldera development, so that one eruptive unit is ponded where another one thins. Several 

closely spaced volcanotectonic faults have the same trend as graben or cross-graben trends 

and may represent splays of tectonic faults (e.g. the Chasms step fault system). The NW 

trend of the Glencoe graben and the NE trend of the cross-grabens are therefore taken to 

indicate underlying basement discontinuities. 

It is notable that the ignimbrites at Glencoe lack rheomorphic features such as 

deflected eutaxitic fabrics and domain breccias that could be interpreted as late stage 

deformation structures formed in response to faulting and the reactivation of faults before 

the hot tuffs cooled (cf. the ScafeH piecemeal caldera; Branney and Kokelaar 1994). This 

suggests that each eruptive unit had cooled before the next one was emplaced. 
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18.3 Vent sites and eruption styles 

The phreatomagmatic eruptions and succeeding eruptions of the Etive Rhyolites along the 

Glencoe graben axis, together with the likely vent sites of some of the Glencoe Ignimbrites 

at faults and hinges in the SE of the cauldron, indicate that the magmatic plumbing was 

closely linked to the regional fault pattern (see Chapter 16). The repeated activation of 

plumbing within the Royal Forest cross-graben (the successive rhyolite phreatomagmatic 

and magmatic eruptions of the Etive Rhyolites) indicates channelling of magma at the site of 

basement fault intersections, reflected in the intersection of the Glencoe graben and the 

Royal Forest cross graben. 

Because tectonic subsidence and consequent alluvial sedimentation preceded the 

arrival of magma, it is possible to infer that the ascent of the magma was triggered by 

regional tectonism. In the case of the Etive eruption cycles, catastrophic failure of the 

magma chamber roof, at the intersection of the Glencoe graben and the Royal Forest cross 

graben, may have promoted the low fountain style of eruption by allowing a high eruptive 

flux through a wide aperture or series of apertures (vents). A further consequence of 

tectonic control was that each eruptive magma batch first encountered water saturated clastic 

sediments, so that eruptions were first phreatomagmatic and then reverted to magmatic. 

Thus the tectonism influenced the distinct eruption cycles involving vastly contrasting 

eruptive products. 

Although there is less certainty concerning the position of the Glencoe Ignimbrite 

vents, they also show location closely related to the graben faulting. Tuff-filled crevasses 

along the Northeastern graben fault in the southeastern part of the cauldron are thought to 

form part of a vent system for the Lower Glencoe Ignimbrite, and it is possible that 

development of vents along opened graben faults may also have been the cause of the low­

eruptive fountaining and generally high-grade nature of these eruption products. The vent 

for the Upper Glencoe Ignimbrite is thought to be at the intersection of the Glencoe graben 

and the Queen's Cairn cross graben, where there was pronounced localised subsidence 

prior to eruption. and continued subsidence and collapse shortly after eruption. 

The Lower and Higher Streaky Andesite sills that invade the Etive Rhyolites and the 

Glencoe Ignimbrites respectively also show the strong influence of reactivated graben and 

cross-graben faults in their spatial distribution and vent location. The Lower Streaky 

Andesites are andesite mingled magmas that originated from vent(s) sited along the Glencoe 

graben axis. close to the Northeastern graben fault. The Higher Streaky Andesites 
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originated from a number of aligned vents sited along the Glencoe graben axis, at the 

intersection with the cross-graben faults. 

18.4 Location of depocentres 

The depocentres of successive intracaldera sheets migrated according to local faulting, 

flexure and downsag. The area of maximum subsidence is not always in the immediate 

vicinity of the vent site, so the subsidence may indicate removal of magma chamber roof 

support some distance away from the site of magma ascent. Although the collapse history 

records piecemeal collapse with migrating depocentres, net subsidence during caldera 

evolution was greatest along the Glencoe graben axis, between the Royal Forest fault and 

the Queen's Cairn fault. This almost certainly marks the site of intersection of underlying 

crustal discontinuites. 

18.5 The influences of crustal discontinuities and regional tectonism. 

The Glencoe caldera-volcano system, sited on the intersection of underlying major faults 

and/or shear zones, was probably influenced by the tectonic regime that produced strike­

slip movements on the nearby Great Glen fault. In the vicinity of Glencoe, several 

basement discontinuities are recognised (e.g. Jacques and Reavy 1994; Fig. 18.1). Two 

NE-trending shear zones and strike-slip faults, parallel to, and southeast of the Great Glen 

fault, are identified: the Etive Laggan fault and the Ericht-Laidon fault (Hinxman et al. 

1923; J acq ues and Reavy 1994), and two NW -trending lineaments, believed to be pre­

Caledonian basement structures (Fettes et al. 1986), have also been recognised: the 

Cruachan (Hall 1985) and Strath Ossian (Forrest and Key 1989) lineaments (Fig. 18.1). 

The structural and stratigraphic development of the Glencoe caldera volcano provides 

strong evidence of a further NW -trending lineament beneath Glencoe; i.e. that which 

controlled the Glencoe graben and its fluvial system. 

The rectilinear plexus of faults (and fault splays) evident in the Glencoe system 

likely reflects structural complexity of (upper crustal) extension or transtension focussed 

above the intersection of the NW-trending Glencoe lineament (fault and/or shear zone) and 

the NE-trending Etive-Laggan shear zone, which transects the cauldron (Fig. 18.1). The 

early progression of caldera collapse at Glencoe therefore records interplay between 

regional tectonism and magma withdrawal, and there is considerable evidence that 

tectonism triggered or was soon followed by large-scale eruption. 
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Discussion 

It is possible that the active tectonism at Glencoe was driven by strike slip 

movements on the Great Glen fault, which, by locking on one side of the Glencoe 

lineament (dependant on the sense of strike slip motion), could cause extension across the 

lineament. Speculative models on extensive crustal scale tectonism (e.g. Jacques and 

Reavy 1994) are not favoured here. Jacques and Reavy (1994) speculate on the presence 

of a NW -trending Glencoe lineament, but their speculation is based on the presumption that 

a caldera formed at Glencoe due to foundering of a crustal block into magma represented by 

the Cruachan Granite. However, the Cruachan Granite cuts all the caldera-related rocks 

discussed here, and the younger ones (see Figs 1.2 and 1.5) and the real evidence for the 

Glencoe lineament is in the early development of the cauldron. 

Throughout the SW Highlands, there is a close spatial and temporal relationship 

between late Caledonian granites, strike-slip faults and major lineaments (Watson 1984; 

Hutton and Reavy 1992; and Jacques and Reavy 1994). Several of the granites (e.g. 

Cruachan at Glencoe, Starav Cruachan, and probably Ben Nevis) truncate earlier volcanic 

suites. It is probable that the granites that exploit crustal discontinuities overprint more 

narrowly focussed volcanic systems, upper parts of which are mostly removed by erosion. 

In the regional context, the degree to which the Ben Nevis and Starav-Cruachan volcanic 

complexes, and the so-called Lome lavas, may have been controlled by lineaments and 

tectonism is largely unknown, but substantial influence may be anticipated. 
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