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Preface

The Tertiary Volcanic region of the West of Scotland is well known to be of exceptional interest from many points of view,
and on this account my predecessor, Sir A. Geikie, determined that a typical portion of the region should be mapped and
described in great detail. The district comprising the central mountain group of Skye was selected by him, and the
services of Mr. Harker were secured in order that the actual survey and the petrographical work might be carried out by
the same officer. The present memoir is, therefore, the result of work which was planned and in great part executed
under the direction of Sir A. Geikie, who has himself contributed very largely to our knowledge of the selected area, and
who has taken from first to last special interest in Mr. Harker's researches.

The district is one which has attracted the attention of many distinguished geologists from the days of Macculloch down
to recent years. The main outlines of the geology are, therefore, familiar to students of the science, but in view of the
publication of this volume some of the salient features of the development of research may here be referred to.
Macculloch's classic work showed that the basalts of the plateaux and the eruptive masses pierce and overlie the Oolitic
strata, and are therefore younger than the Jurassic rocks. The discovery of plant remains at Ardtun, in Mull, announced
by the Duke of Argyll in 1851, marked an important advance, for they were regarded by Professor E. Forbes as proving
the Tertiary age of the basalts with which they are associated. At the same time Forbes was led to the conclusion, from
the evidence at Loch Staffin, in Skye, that the basaltic lavas are there contemporaneous with the Oolitic strata. Following
the opinion of Professor Forbes, in his earliest investigations Sir A. Geikie inferred that the basaltic lavas of Skye are not
younger than some late part of the Jurassic period, and he further contended that the gabbros of that island are of
Archaean age from the striking resemblance of the banded types to some of the ancient gneisses of the North-West
Highlands. In 1871 appeared Zirkel's valuable description of the petrology of the igneous rocks of Skye. In 1874
Professor Judd published his well known paper, in which he maintained that in the West Highlands there are relics of five
great extinct Tertiary volcanoes indicating three periods of igneous activity — the first marked by the extrusion of acid
lavas and tuffs connected with plutonic masses of granite, the second by basaltic lavas related to deep-seated masses of
gabbro, and the third by minor outflows of lava from sporadic cones. In 1888 Sir A. Geikie embodied the results of his
prolonged study of the Tertiary Igneous Rocks of the West Highlands in his monograph, communicated to the Royal
Society of Edinburgh, on "The History of Volcanic Action during the Tertiary Period in the British Isles” He therein
maintains that the basaltic plateaux are probably due to fissure eruptions; that the basaltic lavas were subsequently
pierced by laccolitic masses of gabbro, which produced a certain amount of contact alteration on the previously-erupted
lavas; and, finally, that the basic rocks were disrupted by the protrusion of masses of granophyre. These conclusions
have been confirmed by Mr. Harker.



In the following pages the rocks are described with reference to their field relations and petrographical characters, due
regard being paid throughout to the fact that they form a connected series of igneous products. The area referred to is
represented by Sheets 70 and 71 of the one-inch maps, together with parts of Sheets 80 and 81. Sheet 81 has been
published, and Sheets 70 and 71 are now being prepared for publication. In view of the complexity of the district and the
impossibility of adequately representing the geological features on the one-inch maps, it is proposed to publish four
six-inch Sheets (Skye 38, 39, 44, and 45), embracing the most interesting portion of the area.

This memoir has been written by Mr. Harker, and is based principally on the area surveyed by him. During the years
1895-1901 he mapped in detail the central mountain group, a broad belt of the surrounding country, the basaltic plateaux
to the west and north-west of the mountainous region, the large island of Scalpay and some of the smaller islands off the
East Coast. Mr. Clough has surveyed the south-eastern part of Skye and the island of Soay, a region consisting of older
stratified rocks which have been invaded by numerous minor intrusions belonging to the Tertiary series. Messts.
Woodward, Barrow, and Wedd have mapped other portions of Skye, especially those in which Jurassic rocks occur, but
where Tertiary igneous rocks are also found. In the following pages Mr. Harker has freely availed himself of the
information supplied by his colleagues as to the Tertiary igneous rocks of the areas surveyed by them, and has visited
localities of interest which lie outside his own special district.

The petrographical descriptions are based on a large series of specimens, of which more than a thousand have been
sliced for microscopical examination. Most of these specimens have been collected by Mr. Harker, but a considerable
number have been supplied by Mr. Clough and a few by Mr. Woodward. They include also a number of specimens
collected by Sir A. Geikie prior to the detailed survey. Dr. Pollard has made twelve complete and four partial analyses for
the purpose of this memoir.

During the progress of the survey Professor Lebour generously placed at our disposal his own manuscript maps of the
Broadford and Kyleakin districts, together with five analyses of rocks which had been made for him by Mr. T. Baker, of
the Durham College of Science. We are also indebted to Mr. Archibald Livingstone, of the Antrim Iron Ore Company, for
the results of the chemical examination of some of the clays in the basaltic series; to Mr. J. H. Player for the partial
analysis of another clay; to Professor Sollas for isolating and examining the constituents of some of the rocks; and to Sir
J. Norman Lockyer, K.C.B., for photographs of the spectra of certain rocks.

The photographic views given as plates were taken by Mr. R. Lunn, save the frontispiece, which is reproduced by the
kind permission of Messrs. Wilson & Co., Photographers, Aberdeen. One sketch was very kindly made for us by Mr.
Colin B. Phillip. The other illustrations, including the micro-sections, are by the author; but many of the text figures have
been re-drawn by J. D. Bowie, who has also prepared the sketch map prefixed to this volume.

Our thanks are due to the proprietors of estates in Skye, more particularly to Macleod of Macleod and Mr. R. L. Thomson
of Strathaird, who have afforded every facility for the survey, and also to numerous residents of humbler station who have
given kindly and intelligent help. To Mr. T. A. Falcon, as a frequent companion in camping and climbing in the Cuillins,
the author desires to express his indebtedness in many ways. Mr. Falcon's photographs of the mountains have proved of
value in deciphering their structure.

J. J. H. Teall, Director. Geological Survey Office, 28 Jermyn Street, London, 12th April 1904.
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Fia. 1.—Skatch-map to show the distribution”of Tertiary igneous
rocks in the DBritish Tales,

The broken lines enclose the areas in the west of Seotland and the north-gast
of Ireland where Tertiary voleanie rocks are preserved.

The dotted line marks the sonthern limit in England, Wales, and Ireland
of hasic dykes believed to be of Tertiary age.

The situations of the prineipal plutonie intrusions of Tertiary age are indi-
cated by letters, as follows: K, St Hilda; 5, Skye; Rum ;
A, Ardnamurchan ; M, Mull; Ar, Arran; Mo and C, Mourne Mts and
Carlingford. The letter X marks the situation of the gabbro and grano-
phyre intrusions of Carrock Fell, possibly of Tertiary age, but only
proved to be post-Silurian,

*Bee map by Sir A. Geikie in Trans, Roy. Sse. Edin., vol. xxxv,, PL L. :
1888, The later dykes of Anglesey are also referred, with considerable pro.
* bability, to a Tertiary age {Greenly, Geol. Mag., 1900, pp. 160-164).



(Figure 1) Sketch-map to show the distribution of Tertiary igneous rocks in the British Isles. The broken lines enclose the
areas in the west of Scotland and the north-east of Ireland where Tertiary volcanic rocks are preserved. The dotted line
marks the southern limit in England, Wales, and Ireland of basic dykes believed to be of Tertiary age. The situations of
the principal plutonic intrusions of Tertiary age are indicated by letters, as follows: K, St. Kilda; S, Skye; R, Rum; A,
Ardnamurchan; M, Mull; Ar, Arran; Mo and C, Mourne Ma and Carlingford. The letter X marks the situation of the gabbro
and granophyre intrusions of Carrock Fell, possibly of Tertiary age, but only proved to be post-Silurian.
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Fic. 2.—Section in the southern part of the Isle of Scalpay, showing a faulted
area of the basaltic lavas, resting on Jurassic and Cretaceous strata and
thrown against the Torridonian, Scale, 3 inches to a mile.

(Figure 2) Section in the southern part of the Isle of Scalpay, showing a faulted area of the basaltic lavas, resting on
Jurassic and Cretaceous strata and thrown against the Torridonian. Scale, 3 inches to a mile.
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F16. 3.—8ection from Talisker Bay through Preshal More and Stockval to
the Eynort River, to illustrate the structure of the basalt plateaux, The
general dip is westerly, while the important faults usually throw down
to the east. It is probable that the base of the volcanic series is in no
place very far below sea-level. Scale, 1 inch to a mile.

(Figure 3) Section from Talisker Bay through Preshal More and Stockval to the Eynort River, to illustrate the structure of
the basalt plateaux. The general dip is westerly, while the important faults usually throw down to the east. It is probable
that the base of the volcanic series is in no place very far below sea-level. Scale, 1 inch to a mile.
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(Figure 4) Section across the volcanic vent of Kilchrist; showing the volcanic agglomerate breaking through a sharp
anticline of Cambrian limestone, and itself invaded by a later intrusion of a peculiar granophyre, full of debris of gabbro, to
be described later. Scale, 1% inch to a mile.
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F1a. b.—Contrasted outlines of volcanic agglomerate and granite, as seen
from Broadford.

(Figure 5) Contrasted outlines of volcanic agglomerate and granite, as seen from broadford. The low broken hills to the
left mark the situation of the Kilchrist vent, and are composed of volcanic agglomerate. The smooth outline of the granite
is seen in Beinn Dearg Bheag and Beinn na Caillich, which form part of the Red Hills. In one place on Beinn na Caillich
this smooth outline is broken by the outcrop of a large dyke intersecting the granite.
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Fic, 6,—Cliff-section at Camas Ban, on the south side of Portree Harbour ;
about 60 or 70 feet hi%-h. This shows the pyroclastic deposit covered by
an intrusive sill of dolerite and invaded by two others.

(Figure 6) Cliff-section at Camas Ban, on the south side of Portree Harbour; about 60 or 70 feet high. This shows the
pyroclastic deposit covered by an intrusive sill of dolerite and invaded by two others.



Fic. 7.—[9359] x 20. Olivine-Basalt lava, in Allt Dearg Mor, about 2 miles
S.W. of Sligachan: showing pseudomorphs after olivine, composed of

carbonates with a border of iron-oxide,

(Figure 7) (S9359) [NG 457 280] x 20. Olivine-Basalt lava, in Allt Dearg Mor, about 2 miles S.W. of Sligachan: showing
pseudomorphs after olivine, composed. of carbonates with a border of iron-oxide.
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F16. 8.—Section along Allt Dearg Mor, near Sligachan : seale, 1} inch to a
mile. The general direction is N.E.-8.W., but the line is made to
follow the principal bends of the stream. A number of dykes and a few
thin sills are shown, the latter indicating the general dip of the lava-

group.

1)

A. Amygdaloidal lavas, usually much decayed.
B. Hypersthene-Basalt.

C. Amygdaloidal Andesite.

D, Basalt, very rich in olivine,

(Figure 8) Section along Allt Dearg Mor, near Sligachan: scale, 1% inch to a mile. The general direction is N.E.-S.W., but
the line is made to follow the principal bends of the stream. A number of dykes and a few thin sills are shown, the latter
indicating the general dip of the lava-group. A. Amygdaloidal lavas, usually much decayed. B. Hypersthene-Basalt. C.

Amygdaloidal Andesite. D. Basalt, very rich in olivine.


https://webapps.bgs.ac.uk/data/britrocks/britrocks.cfc?method=viewSamples&sampleId=354639
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Fic. 9.—Diagrammatic representation of the relations of the trachytic and
rhyolitic rocks to one another and to the basalts. The figure is an
ideal general section of the group, not drawn to true scale.

(Figure 9) Diagram matie representation of the relations of the trachytic and rhyolitic rocks to one another and to the
basalts. The figure is an ideal general section of the group, not drawn to true scale.
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Fia. 10.—Section along the Sglrr Dubh ridge, showing the principal
laceolitic mass of peridotite and a smaller one to the east, and represent-
ing diagrammatically the

ial destruction of the peridotite by the
gabbro magma in which it became enveloped.

(Figure 10) Section along the Sgurr Dubh ridge, showing the principal laccolitic mass of peridotite and a smaller one to

the east, and representing diagrammatically the partial destruction of the peridotite by the gabbro magma in which it
became enveloped.



Fic. 11.—Dykes or veins of ﬂbbm traversing the peridotite group, in glen
south of Allt a’ Chaoich, Loch Scavaig : seen in ground-plan,

(Figure 11) Dykes or veins of gabbro traversing the peridotite group, in glen south of Allt a' Chaoich, Loch Scavaig: seen
in ground-plan.
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Fic. 12.—Block of banded peridotite, 7 feet long, enclosed in gabbro, in glen
south of Allt a' Chaoich, Loch Scavaig: seen in ground-plan. The
gabbro is traversed by numerous fissures radiating from the enclosed
block.

(Figure 12) Block of banded peridotite, 7 feet long, enclosed in gabbro, in glen south of Allt a' Chaoich, Loch Scavaig:
seen in ground-plan. The gabbro is traversed by numerous fissures radiating from the enclosed block.



F1c. 13.—[9228] x 20. Dunite, rich
in picotite, from the banded
peridotites in the glen a little
S. of Allt a' Chaoich, Loch
Scavaig: consists wholly of
fresh olivine and octahedra of
picotite.

(Figure 13) (S9228) [NG 480 195] x 20. Dunite, rich in picotite, from the banded peridotites in the glen a little S. of Allt a'
Chaoich, Loch Scavaig: consists wholly of fresh olivine and octahedra of picotite.


https://webapps.bgs.ac.uk/data/britrocks/britrocks.cfc?method=viewSamples&sampleId=354608

F1c. 14.—[9234] x 20. Peridotite,
S.E. slope of Sgurr Dubh na
Dabheinn : chiefly of olivine
(showing incipientserpentinisa-
tion), with some diallage and
felspar (to the right) and
opaque octahedra probably of
chrome-magnetite.

(Figure 14) (S9234) [NG 458 203] x 20. Peridotite, S.E. slope of Sgurr Dubh na Dabheinn: chiefly of olivine (showing
incipient serpentinisation), with some diallage and felspar (to the right) and opaque octahedra probably of
chrome-magnetite.


https://webapps.bgs.ac.uk/data/britrocks/britrocks.cfc?method=viewSamples&sampleId=354614
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Fi. 16.—Skekeh-map to show the shape of the gabbro lnccolite of the Cuillins : seale, éninnh to & mile,
of the laccolite [Iﬁﬂﬁt-tihg miner irregularities) is shown by the heavy line ; the
coast bo the south by lighter lines. The dotted limes are intended to represent a
lower surface of the laceolite, being contour-lines of that surface at intervals of 500

(Figure 15) Sketch-map to show the shape of the gabbro laccolite of the Cuillins: scale, ¥ inch to a mile. The boundary of
the laccolite (omitting minor irregularities) is shown by the heavy line; the chief streams and lakes and the coast to the
south by lighter lines. The dotted lines are intended to represent approximately the shape of the lower surface of the
laccolite, being contour-lines of that surface at intervals of 500 feet, reckoned from sea-level.

Gars-bheinn Uifhart Paint

Fic. 16.—Section through Gars-bheinn, to illustrate alternations of basaltic
lavas and gabbro, due to the successive intrusions of the latter rock

having followed different bedding-planes in the lavas. Scale, 2 inches
to a mile. -

(Figure 16) Section through Gars-bheinn, to illustrate alternations of basaltic lavas and gabbro, due to the successive
intrusions of the latter rock having followed different bedding-planes in the lavas. Scale, 2 inches to a mile.



Fig. 17.—Sketch-map showing the distribution of banded structures in the
gabbros of the Cuillins. e strong line indicates the boundary of the
gabbro itself : the dotted line encloses the area within which banding is
most prevalent. The dip of the banding is shown by arrows. Scale,
L inch to a mile.

(Figure 17) Sketch-map showing the distribution of banded structures in the gabbros of the Cuillins. The strong line
indicates the boundary of the gabbro itself: the dotted line encloses the area within which banding is most prevalent. The
dip of the banding is shown by arrows. Scale, %2 inch to a mile.

SEMW by W,
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Fra, 18.—Hection aeress Draim an Eidhae, to show the ralations of the gabboo and granite : scale, & inches to & mile.
Tha azrews mark the indination of the handing in the gulibiro st this plae,

(Figure 18) Section across Druim an Eidhne, to show the relations of the gabbro and granite: scale, 6 inches to a mile.
The arrows mark the inclination of the banding in the gabbro at this place.
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Fia. 19.—Ground-plan of a sheet of fine-grained gabbro and its dyke-feeder,
at Eas Mor, on Allt Coire na Banachdich. Secale, 24 inches to a mile.

(Figure 19) Ground-plan of a sheet of fine-grained gabbro and its dyke-feeder, at Eas Mor, on Allt Coire na Banachdich.
Scale, 24 inches to a mile.



YYYYY :Cam brian Limestones
u_'mn Gabbrﬂ
— Granite

Fie. 20.—Map shnwing' a lﬁart of the Broadford gabbro boss and a small part
of the Beinn na Caillich ite, with patches of the Cambrian lime-
stones enclosed in the igneous rock-masses. ?

The area shown lies immediately N.E. of Lochain Beinn na Caillich.
For explanation, see text.

Lochain Beinn na Caillich. For explanation, see text.
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Fic. 21.—[8043] x 20. Olivine-
Gabbro, west bank of Sligachan
River, just below Allt Coire
Riabhach ; showing the ophitic
structure. This 1s the rock
analysed (I. above), and con-
sists of labradorite, diallage,
olivine with secondary mag-
netite, and a few small crystals
of original magnetite.

(Figure 21) (S8043) [NG 481 232] x 20. Olivine-Gabbro, west bank of Sligachan River, just below Allt Coire Riabhach;
showing the ophitic structure. This is the rock analysed (I. above), and consists of labradorite, diallage, olivine with
secondary magnetite, and a few small crystals of original magnetite.


https://webapps.bgs.ac.uk/data/britrocks/britrocks.cfc?method=viewSamples&sampleId=354494

Fia. 22.—[5369] x 20. *‘Granulitic
Gabbro,” Druim an Eidhne;
probably a highly metamorph-
osed basaltic lava. It con-
sists essentially of a granulitic
aggregate of labradorite and
augite, with little octahedra of
magnetite.

(Figure 22) (S5369) [NG 49 22] x 20. "Granulitic Gabbro", Druim an Eidhne; probably a highly metamorphosed basaltic
lava. It consists essentially of a granulitic aggregate of labradorite and augite, with little octahedra of magnetite.


https://webapps.bgs.ac.uk/data/britrocks/britrocks.cfc?method=viewSamples&sampleId=354398
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Fia. 23. —Dykes of banded gabbro cutting the banded peridotite group in
glen south of Allt a’ Chaoich, Loch Scavaig.

The bands contain different proportions of the constituent minerals,
and narrow dark seams of very ic composition are especially con-
spicuous, There are also considerable differences in texture. In A
the gabbro is coarse towards the right (eastern) side of the dyke, and
becomes progressively finer towards the left. It is in the fine-textured
part that the dark seams are most distinet and most regular. In B the
rock is coarsest in the middle of the dyke, and becomes finer towards
the sides, presenting evidently chilled margins to the peridotite.

These dykes bear nearly N.N.E.-5.8.W,, cutting the banding of the
peridotite at a high angle, and each has a width of about 1 ft 6 ins.

(Figure 23) Dykes of banded gabbro cutting the banded peridotite group in glen south of Allt a' Chaoich, Loch Scavaig.

Fic. 24.—Secondary twin-lamellation, connected with strain, in the felspar
of the gabbros : x 20, crossed nicols.

A Fﬂ&'i'}. Coire na Banachdich.
B [5375]. Druim an Eidhne.

None
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Fie. 25.—View from Bealach a’' Leitir, looking east and south-east. In the
foreground is the south-easterly spur of Sglir nan Gillean, terminating
in Sgirr na h-Uamha ; in the distance the Blaven range. Both these
are of gabbro, while Strath na Creitheach and the low hills in the
middle distance are of granite, underlying the gabbro. The junction is
indicated- by the dotted line on the slopes of Garbh-bheinn, Blath-
bheinn, and Druim an Eidhne.

(Figure 25) View from Bealach a' Leitir, looking east and south-east. In the foreground is the south-easterly spur of Sgurr
nan Gillean, terminating in Sgurr na h-Uarnha; in the distance the Blaven range. Both these are of gabbro, while Strath
na Creitheach and the low hills in the middle distance are of granite, underlying the gabbro. The junction is indicated. by
the dotted line on the slopes of Garbh-bheinn, Blath-bheinn, and Druim an Eidhne.
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F1¢. 26 —Section across Glen Sligachan from Sglrr nan Gillean (gabbro) to
Marsco (granite), to illustrate the supposed nature of the western
boundary of the granite in this part.

(Figure 26) Section across Glen Sligachan from Sgurr nan Gillean (gabbro) to Marsco (granite), to illustrate the supposed
nature of the western boundary of the granite in this part.
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Fig. 27.—B8ection along a rather sinuous line through Marsco and Ruadh
Stae, to illustrate the supposed manner of intrusion of the granite.
Scale, 14 inch to a mile.

(Figure 27) Section along a rather sinuous line through Marsco and Ruadh Stac, to illustrate the supposed manner of
intrusion of the granite. Scale, ¥z inch to a mile.

Fic. 28.—Section through Lochain Beinn na Caillich and towards Broadford,
crossing the northern ﬁ}art of the granite boss of Beinn na Caillich and
e

the southern part of the gabbro boss ; scale, 2 inches to a mile.

¥, F are faults, the easterly one bringing on the Lias (Pabbay Shales).

L, Cambrian Limestone (Balnakiel group); B, basaltic lavas; Gb,
gabbro ; Gr, granite.

L', B, Gb' are enclosed patches of limestone, basalt, and gabbro ;
B, an outlier of the basalt resting on an enclosed patch of limestone ;
T, small outliers of Torridonian upon the limestons, with a thin sheet of
granophyre intruded along the dividing ‘‘ thrust-plane.”

S G, dyke of spherulitic granophyre ; D, dyke of basalt,

(Figure 28) Section through Lochain Beinn na Caillich and towards Broadford, crossing the northern part of the granite
boss of Beinn na Caillich and the southern part of the gabbro boss; scale, 2 inches to a mile. F, F are faults, the easterly
one bringing on the Lias (Pabbay Shales). L, Cambrian Limestone (Balnakiel group); B, basaltic lavas; Gb, gabbro; Gr,
granite. L', B', Gb’ are enclosed patches of limestone, basalt, and gabbro; B"”, an outlier of the basalt resting on an
enclosed patch of limestone; T, small outliers of Torridonian upon the limestone, with a thin sheet of granophyre intruded
along the dividing "thrust-plane”. S G, dyke of spherulitic granophyre; D, dyke of basalt.
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Fro. 29, —Map of part of the Deinn an Dubhaich granite mass, ahrm'ng its rolation to the Cambrian limestones @ seale, § inchies to & mile

Thio area included lies to the south of tho hlgh-:mu.d ang of Losh Eilchrest, tho head of which iz shown on the northern bopder of the M,
Tho and to the north of the high-read is covored by alluvium, conecaling the junction of the Cambrinn with the veleanie agglamerate of
the Kilchrist vent. The mestones hnve been both dolomifised Im‘! mr:tmn-urEJmn-:L the metamorphisns !ul.\.mg' ton Frmt oxtont 'Im:mght
aboat de-dolomitistion, as Ilnm'l'lu!d below. The broken line marks the division between the Balmakiel and Crofsaphuill groups, the former
{lower) being the nesrer to the it axis, with an anticlinal acrmngement.

Ouly o fow of the numesoes dykes are shown, OF those catside the nain granite boundary, some am Fm—g‘umm and cut off by the
Eﬂm«u. athers are post-granitic nni mppc-rt by the granite : the dykes in the enclosed patches of linsestone all belong to the former eutogary.

dykes intersest the granite,

(Figure 29) Map of part of the Beinn an Dubhaich granite mass, showing its relation to the Cambrian limestones: scale, 6
inches to a mile. The area included lies to the south of the high-road and of Loch Kilchrist, the head of which is shown on
the northern border of the map. The ground to the north of the high-road is covered by alluvium, concealing the junction
of the Cambrian with the volcanic agglomerate of the Kilchrist vent. The limestones have been both dolomitised and
metamorphosed, the metamorphism having to a great extent brought about de-dolomitisation, as described below. The
broken line marks the division between the Balnakiel and Croisaphuill groups, the former (lower) being the nearer to the
granite axis, with an anticlinal arrangement. Only a few of the numerous basic dykes are shown. Of those outside the
main granite boundary, some are pre-granitic and cut off by the granite, others are post-granitic and stopped by the
granite: the dykes in the enclosed patches of limestone all belong to the former category. No dykes intersect the granite.

Loch Kilchrist Muhlzquar‘rirg.‘;.-"‘"‘”{:""m., Glen Boreraig
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Fra. 30, —Section from Loch Kilchrist to Glen Borernig, ‘tﬁmttﬁﬁ the old marble quarries. Seale, 4} inches to n mile, The line of section,
paasing between Beinn an Dubhaieh and Beinn Susrdal, does not cross the widest part of the granitic mass, Tt shaws the anticlin of
the Cambrinn limestones with the granite cutting vertioally through it

(Figure 30) Section from Loch Kilchrist to Glen Boreraig, through the old marble quarries. Scale, 4% inches to a mile. The
line of section, passing between Beinn an Dubhaich and Beinn Suardal, does not cross the widest part of the granitic
mass. It shows the anticline of the Cambrian limestones with the granite cutting vertically through it.



Fic. 31.—Relations of granite and marble (metamorphosed Cambrian lime-
stone) on the lower slopes of Beinn an Dubhaich. This figure represents
a typical view of the junction of the two rocks, idealised only to the
extent of omitting the heather and bracken which partly conceal the
ground. A pre-granitic dolerite dyke is shown intersecting the marble
and sharply cut off by the granite.

(Figure 31) Relations of granite and marble (metamorphosed Cambrian limestone) on the lower slopes of Beinn an
Dubhaich. This figure represents a typical view of the junction of the two rocks, idealised only to the extent of omitting the
heather and bracken which partly conceal the ground. A pre-granitic dolerite dyke is shown intersecting the marble and
sharply cut off by the granite.
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(Figure 32) Section along Beinn na Cro. A patch of the basaltic lavas, already invaded by sheets of gabbro, has been
enveloped in the granite of the Red Hills, which sends numerous offshoots in the form of tongues and dykes through the
enclosed mass. The whole is intersected by later dykes of olivine-basalt. Scale, 4 inches to a mile.
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Fi¢. 33.— Section in the south-western part of Scalpay, from Corran a’ Chinn
Uachdaraich, showing the relation of the granite to the Torridonian
strata. The former is the edge of the large mass building the Red Hills,
which ;wre terminates in a number of tapering sheets. Scale, 3 inches
to a mile,




(Figure 33) Section in the south-western part of Scalpay, from Corran a' Chinn ljachclaraich, showing the relation of the
granite to the Torridonian strata. The former is the edge of the large mass building the Red Hills, which here terminates in
a number of tapering sheets. Scale, 3 inches to a mile.

Fic. M.ﬂ—nﬂame rarer minerals of the granophyrea. A to D x 30, Eto H
= 100.

A to D are riebeckite crystals from the granophyre of Meall Dearg,
illustrating the allotriomorphic habit of the larger and the idiomorphic
5]1?3 of the smaller crystals [BS&B’L

and F' show an unidentified brown mineral intergrown with green
horneblende in a granophyre from Druim na Cleochd [3198).

G and H are twinned crystals of allanite(?) in the granophyre of
Allt Fearna, near Broadford. In the former are shown the approximate

positions of the axes of strongest absorption for the two individuals,

(Figure 34) Some rarer minerals of the granophyres. Ato D x 30, E to H x 100. A to D are riebeckite crystals from the
granophyre of Meall Dearg, illustrating the allotriomorphic habit of the larger and the idiomorphic shape of the smaller
crystals (S8856) [NG 495 227]. E and F show an unidentified brown mineral intergrown with green horneblende in a
granophyre from Druim na Cleochd (S3198). G and H are twinned crystals of allanite(?) in the granophyre of Allt Fearna,
near Broadford. In the former are shown the approximate positions of the axes of strongest absorption for the two
individuals.


https://webapps.bgs.ac.uk/data/britrocks/britrocks.cfc?method=viewSamples&sampleId=354599
https://webapps.bgs.ac.uk/data/britrocks/britrocks.cfc?method=viewSamples&sampleId=352277
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Fic. 35.—Section across the deeig gully on the N.W, slope of Marsco.

Explanation in the text. 1s granite of pegmatoid and gneissic
structure veining the gabbro as exposed in the bed of the stream a
little lower down. Its connection with the granite to the south is only

conjectural.

(Figure 35) Section across the deep gully on the N.W. slope of Marsco. Explanation in the text. K is granite of pegmatoid
and gneissic structure veining the gabbro as exposed in the bed of the stream a little lower down. Its connection with the

granite to the south is only conjectural.
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Fre. 36, —Sketch-map to illustrte the relations of the enclosed bodies of gabbro and of the rock here styled *“marscoite” on the
slopes of Marseo,  Seale, 3 inches to o mile.

(Figure 36) Sketch-map to illustrate the relations of the enclosed bodies of gabbro and of the rock here styled "marscoite"

on the slopes of Marsco. Scale, 3 inches to a mile.



Fic. 37.—Outlines of Glamaig and Beinn Dearg, seen from the road a mile
north of Sligachan. The broken north face of Glamaig, on the extreme
left, consists largely of metamorphosed basaltic lavas. Beinn Dearg
illustrates the characteristic rounded outlines of the granite hills ; while,
in strong contrast with this, the abrupt knoll of Srin a' Bhealain is
seen towards the right of the sketch.

(Figure 37) Outlines of Glamaig and Beinn Dearg, seen from the road a mile north of Sligachan. The broken north face of
Glamaig, on the extreme left, consists largely of metamorphosed basaltic lavas. Beinn Dearg illustrates the characteristic
rounded outlines of the granite hills; while, in strong contrast with this, the abrupt knoll of Sron a' Bhealain is seen
towards the right of the sketch.
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Fuoi. 38— Section [rom Ssin &' Bhaalain te Allt Dapich and thence to the summit of Glunaig ; scale, 4 inches to n mile,

(Figure 38) Section from Sron a' Bhealain to Allt Daraich and thence to the summit of Glamaig; scale, 4 inches to a mile.
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Frii. 39, —Section throngh the summit of Glamaig and westwand to the Sligachan edtuary ; seale, 4 inches to & mile.

(Figure 39) Section through the summit of Glamaig and westward to the Sligachan estuary; scale, 4 inches to a mile.



ie
.¢.I“.:‘:Jﬁlk‘r',¢{r

i_%'}':‘a,f-l&

Fic. 40.—Ground-plan of part of Allt Daraich, near Sligachan.

GR. Coarse granophyre or granophyric granite of normal type.
M. Marscoite.

X. Xenolithic (*‘spotted ’) granophyre.

(. Gabbro, enclesed patches.

B. Amygdaloidal basalt (lava).

(Figure 40) Ground-plan of part of Allt Daraich, near Sligachan. Ga. Coarse granophyre or granophyric granite of normal
type. M. Marscoite. X. Xenolithic ("spotted") granophyre. G. Gabbro, enclosed patches. B. Amygdaloidal basalt (lava).

F1c. 41.—Granophyre crowded with xenoliths of marscoite and the débris of
these, including released crystals of labradorite ; specimen drawn of the
natural size ; from Allt Daraich, near Sligachan.

(Figure 41) Granophyre crowded with xenoliths of marscoite and the debris of these, including released crystals of
labradorite; specimen drawn of the natural size; from Allt Daraich, near Sligachan.
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Fie, 42, —Hootion dhrsugh Cove Ckmacd, shewing twn oom posite triphe sills at @ifarest hormoem in ik Line. Sola, 18 inches to o mile.

(Figure 42) Section through Cnoc Carnach, showing two composite triple sills at different horizons in the Lias. Scale, 18
inches to a mile.

Fie. 43.—S8ection of triple composite sill intruded in the coarse pebbly
felspathic sandstones of the Torridonian (Applecross Grits) on the
sonthern shore of Camas na Geadaig, in the N.W. of Scalpay. The
middle and principal member of the sill is a spherulitic granophyre ;
above is basalt, 4 ft thick, with a sharp junction ; below is basalt, 2 ft
thick, with the appearance of a more gradual transition. The junctions
ihlow reactions between the basic and acid rocks of the kind deseribed

elow.

(Figure 43) Section of triple composite sill intruded in the coarse pebbly felspathic sandstones of the Torridonian
(Applecross Grits) on the southern shore of Camas na Geadaig, in the N.W. of Scalpay. The middle and principal
member of the sill is a spherulitic granophyre; above is basalt, 4 ft thick, with a sharp junction; below is basalt, 2 ft thick,
with the appearance of a more gradual transition. The junctions show reactions between the basic and acid rocks of the
kind described below.
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Fic. 44.—Section across Allt an 't-Sithean and through Cnoe an 't-Sithean,
about 1} mile N.N. W, of Sligachan, to show the relations of the basalt
(black) and granophyre (white) in the quintuple composite laccolite.
The intrusion occurs in the basaltic lava group, and one of the ordinary
dolerite sills is shown lower down. The triple composite dyke which
has probably fed the laceolite does not appear in this section, but some
later basic dykes of simple habit are shown, and these in some cases
have failed to penetrate the thick mass.

(Figure 44) Section across Allt an 't-Sithean and through Cnoc an 't-Sithean, about 1% mile N.N.W. of Sligachan, to show
the relations of the basalt (black) and granophyre (white) in the quintuple composite laccolite. The intrusion occurs in the
basaltic lava group, and one of the ordinary dolerite sills is shown lower down. The triple composite dyke which has
probably fed the laccolite does not appear in this section, but some later basic dykes of simple habit are shown, and
these in some cases have failed to penetrate the thick mass.

N. S.
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Fra. 45.--Section across the composite sill of Carn Dearg, near Suishnish.
Seale, 6 inches to a mile. G, granophyre of sill; B, lower basalt
member ; D, supposed dyke-feeder of sih; P, later independent intru-
sion of rock varying from olivine-gabbro to pierite (gee Chap. XXIL.).

(Figure 45) Section across the composite sill of Carn Dearg, near Suishnish. Scale, 6 inches to a mile. G, granophyre of
sill; B, lower basalt member; D, supposed dyke-feeder of sill; P, later independent intrusion of rock varying from
olivine-gabbro to picrite (see Chapter 22).
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F1a. 46.—Sketch-map of a small area in the interior of the Isle of Scalpay :
explanation in the text.

(Figure 46) Sketch-map of a small area in the interior of the Isle of Scalpay: explanation in the text.

Fia. i?.—ﬂum‘{hmm and xenoeryats in the basalt of the conuposite
gille: x ca. 1

A[8735]  Labradorito |h-uumrin. in gpper hasalt of Cooa Chrmach ;
the cleavage cracks -:npnne-]d probably by heat dae to the succsoding neid
intrsion,

B[6735]). Laladorite phenoeryst in the same rock ; showing peri-
phem! fisares with & tewdoney to conceutric aprmngement.

o Lf':h‘lj. Laheadorite phenooryst in lower basalt of Beinn o Chaim
showing opening of cleavage cracka and glass-inclusions, probably of
secondary origin, o interier of eryatal,

%ﬁ?ﬂ-ﬂ. O hoclane xenacryst in nuper basalt of Cnoe Chraach ;
tarbid awing to secondary glass-inclesions,

E [6732]. Oligoclase xemoe in lower basalt of Creag Dhriste
il'll.'r'll"l:H,‘-' meiL-.r pieladity and also roanding of the anglea by magmatiz
COTPOHIOR.

F [7069)  Oligoclnse xonccryst in basalt xenolith enclosed in aeid
rock of Boinn &' Chalrn ; showing & more advanes] stage of corroaion,
affocting the interior as well as the border of the erystal.

G ferE)  Oligedase xenveryst in upper basalt of Cooo Carnsch ;
lhnu'!ng n very advanced stage of corrosion, with formation of noew
felspar microlitea in the interior of the crystal,

H [T0A]  Quartz xenceryst in basalt xenolith at Beinn &' Chalm
rounded, and with bopder of granular augite (now decayed)

K [066], Chnrts senceryst in basale xenolich ot exmo placo 3 show-
ing more advanesd corrosion amd o deepor border composed of larger

L [6733) Quartz xenceryst in acidified basalt zenolith ab Creag
B]uinr\n; l&]nn‘jng menre advanesl corrosion, but the augite horder ha
been resorbd with incrensing acidification of the metrix.

M [ﬁ?ﬁﬂ. Xenoeryst of alkali-felspar in lower basilt of Rudh' an
Eireannaich ; showing the margin howeyeombed by secondary inelusions,

(Figure 47) Altered phenocrysts and xenocrysts in the basalt of the composite sills; x ca. 10. A (S6735) [NG 655 197].
Labradorite phenocryst in upper basalt of Choc Mrnach; the cleavage cracks opened probably by heat due to the


https://webapps.bgs.ac.uk/data/britrocks/britrocks.cfc?method=viewSamples&sampleId=352434

succeeding acid intrusion. B (S6735) [NG 655 197]. Labradorite phenocryst in the same rock; showing peripheral fissures
with a tendency to concentric arrangement. C (S7071) [NG 632 174]. Labradorite phenocryst in lower basalt of Beinn a'
Chairn; showing opening of cleavage cracks and glass-inclusions, probably of secondary origin, in interior of crystal. D
(S6735) [NG 655 197]. Orthoclase xenocryst in upper basalt of Cnoc Chrnach; turbid owing to secondary
glass-inclusions. E (S6732) [NG 660 204]. Oligoclase xenocryst in lower basalt of Creag Bhriste; showing similar turbidity
and also rounding of the angles by magmatic corrosion. F (S7069) [NG 625 168]. Oligoclase xenocryst in basalt xenolith
enclosed in acid rock of Beinn a' Chairn; showing a more advanced stage of corrosion, affecting the interior as well as
the border of the crystal. G (S6735) [NG 655 197]. Oligoclase xenocryst in upper basalt of Cnoc Carnach; showing a very
advanced stage of corrosion, with formation of new felspar microlites in the interior of the crystal. H (S7069) [NG 625
168]. Quartz xenocryst in basalt xenolith at Beinn a' Chairn; rounded, and with border of granular augite (now decayed).
K (S7066) [NG 638 181]. Quartz xenocryst in basalt xenolith at same place; showing more advanced corrosion and a
deeper border composed of larger granules. L (S6733) [NG 660 204]. Quartz xenocryst in acidified basalt xenolith at
Creag Bhriste; showing more advanced corrosion, but the augite border has been resorbed with increasing acidification
of the matrix. M (S6731) [NG 645 247]. Xenocryst of alkali-felspar in lower basalt of Rudh' an Eireannaich; showing the
margin honeycombed by secondary inclusions.

F16. 48.—Section of composite sill in the Lias at Rudh' an Eireannaich,
Broadford Bay.
A, a fault ; its fissure occupied by a double basalt dyke.
B, a small fault,

C, escarpment running out to sea eastward, and forming the actual
headland.

D and K, thin sills, 1} ft and 1 ft respectively, referred to below.

(Figure 48) Section of composite sill in the Lias at Rudh' an Eireannaich, Broadford Bay. A, a fault; its fissure occupied by
a double basalt dyke. B, a small fault. C, escarpment running out to sea eastward, and forming the actual headland. D
and E, thin sills, 1% ft and 1 ft respectively, referred to below.


https://webapps.bgs.ac.uk/data/britrocks/britrocks.cfc?method=viewSamples&sampleId=352434
https://webapps.bgs.ac.uk/data/britrocks/britrocks.cfc?method=viewSamples&sampleId=352639
https://webapps.bgs.ac.uk/data/britrocks/britrocks.cfc?method=viewSamples&sampleId=352434
https://webapps.bgs.ac.uk/data/britrocks/britrocks.cfc?method=viewSamples&sampleId=352431
https://webapps.bgs.ac.uk/data/britrocks/britrocks.cfc?method=viewSamples&sampleId=352637
https://webapps.bgs.ac.uk/data/britrocks/britrocks.cfc?method=viewSamples&sampleId=352434
https://webapps.bgs.ac.uk/data/britrocks/britrocks.cfc?method=viewSamples&sampleId=352637
https://webapps.bgs.ac.uk/data/britrocks/britrocks.cfc?method=viewSamples&sampleId=352634
https://webapps.bgs.ac.uk/data/britrocks/britrocks.cfc?method=viewSamples&sampleId=352432
https://webapps.bgs.ac.uk/data/britrocks/britrocks.cfc?method=viewSamples&sampleId=352430
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Fic. 49.—Enlarged section of composite sill of Rudh’ an Eireannaich, taken
at the low escarpment on the shore, the eastward continuation of C in
the preceding figure. _ .
e numbers indieate the specifie gravities of specimens from different
parts of the section.

(Figure 49) Enlarged section of composite sill of Rudh' an Eireannaich, taken at the low escarpment on the shore, the
eastward continuation of C in the preceding figure. The numbers indicate the specific gravities of specimens from
different parts of the section.
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Fic. 50.—Ideal curve of varia-
tion of magnesia, PpPl. Here
PM and PIM! represent the
percentages of magnesia in a
basic and an acid rock ; p'm,
that in a hybrid rock formed
by the admixture of the two ;
and pm, that in a normal
rock having the same silica-
percentage as the hybrid.
The latter has thus an excess
of magnesia.

(Figure 50) Ideal curve of variation of magnesia, PpP. Here PM and P*M? represent the percentages of magnesia in a
basic and an acid rock; plm, that in a hybrid rock formed by the admixture of the two; and pm, that in a normal rock
having the same silica-percentage as the hybrid. The latter has thus an excess of magnesia.
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F1e¢. 51.—Ideal curve of variation
of lime. The diagram is lettered
to correspond with the preceding,
lime being understood instead of
magnesia. It is seen that the
hybrid rock has a deficiency of
lime as compared with the
natural rock of the same silica-
percentage.

(Figure 51) Ideal curve of variation of lime. The diagram is lettered to correspond with the preceding, lime being

understood instead of magnesia. It is seen that the hybrid rock has a deficiency of lime as compared with the natural rock
of the same silica-percentage.
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Fio. 52, —8ketch-moap illustrating the distribution of the basio sills, and alsoe
of the multiple ie dykes, in relation to the lange plutonie intrusions.
Beale, § inch to & mile,

{a) The heavy dottod line indicates the srea (embracing the plutonic
intrasions with a narrow surrounding belt) which ia fres from silla

ing to the great group., The Lighter dotted line marks the lmis
fin this part the esstern limit) of maltiple sills. This depends partly
upon the general attenustion of the group in this direction, but part]
alzo upon the progress of erosion, since the multiple sills are develope
chiedly in the upper portion of the lava groug.

{b) The heavy broken line indicates the distribution of the principal
multiple basio dykes. They are found within an elongated oval tract,
about eleven miles long, cenkring in the great gabbro ksccolite and
having its long axis in the gon direction of the dykes themsslves.
This oval teact, however, 1 divided inte two detached areas by the
plutonie masses. It is not improbable that better ex might
onable ws &0 join these two areas on the weast side of the Cuilling, but on
the essh side the granite has offored am impncirable resistance (sec
Chap, XVIL)

(Figure 52) Sketch-map illustrating the distribution of the basic sills, and also of the multiple basic dykes, in relation to the
large plutonic intrusions. Scale, ¥4 inch to a mile. (a) The heavy dotted line indicates the area (embracing the plutonic
intrusions with a narrow surrounding belt) which is free from sills belonging to the great group. The lighter dotted line
marks the limit (in this part the eastern limit) of multiple sills. This depends partly upon the general attenuation of the
group in this direction, but partly also upon the progress of erosion, since the multiple sills are developed chiefly in the
upper portion of the lava group. (b) The heavy broken line indicates the distribution of the principal multiple basic dykes.
They are found within an elongated oval tract, about eleven miles long, centring in the great gabbro laccolite and having
its long axis in the general direction of the dykes themselves. This oval tract, however, is divided into two detached areas
by the plutonic masses. It is not improbable that better exposures might enable us to join these two areas on the west
side of the Cuillins, but on the east side the granite has offered an impenetrable resistance (see Chapter 17).

MOMADH MEADALE

BEINK TOTAIG N.E.

W

e BEAR JUET WB
mepabd il FARM FEISE

'
\{ieasdial ing i il donld o) ¥ haw thess
! b 1 Torinn Totalg 1 showing intrusive sills (iadicuted by vertiod shadiog) in the busltic laves, and showing
Fiu. b3, —Hection through Mesadh 2 Ivr;“luﬂ:"‘-"::r v If::‘unduu“-:‘-ﬂil'ﬂ e e ¥ Tochem s i
i

(Figure 53) Section through Monadh Meadale and Beinn Totaig; showing intrusive sills (indicated by vertical hading) in
the basaltic lavas, and showing how these run together to form double and multiple sills. Scale, 4 inches a mile.



Fiu. 54.—Preshal More, near Talisker, seen from the south-west.

(Figure 54) Preshal More, near Talisker, seen from the south-west.

Basalt Lavas. Dalerite Sills. Olivine-Dolerite. Mugearite.

F1c. 55.—Section through Druim na Criche, about 5 miles S.5.W. of
Portree and 5} miles N.W. of Sligachan; showing composite double
sills or laccolites of the Roineval type. Scale: 6 inches to a mile. The
prolongation below the surface is partly conjectural.

(Figure 55) Section through Druim na Criche, about 5% miles S.S.W. of Portree and 5% miles N.W. of Sligachan;
showing composite double sills or laccolites of the Roineval type. Scale: 6 inches to a mile. The prolongation below the
surface is partly conjectural.
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Fia. 66.-—Geological map of Roineval, showing the composite double sills.
Scale : 44 inches to a mile.

(Figure 56) Geological map of Roineval, showing the composite double sills. Scale: 4% inches to a mile.
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F16. 57.—Section through Roineval, showing the double sill at the summit
and the lower mugearite sill ; also conjectural relation of the sills to
dyke-feeders. Scale: 4} inches to a mile.

(Figure 57) Section through Roineval, showing the double sill at the summit and the lower mugearite sill; Mugearlte
dyke-feeders. also conjectural relation of the sills to Scale: 42 inches to a mile.



Fio. 58.—Sketeh-map illustrating the distribution of certain groups of ueid
intrusions in relation to the granite of the Red Hills. Seale,  inch to
a mile.

(e.) The line (of small circles connected by dashes) in the gabbro area
indicates the western limit of granite and granophyre veins, in so far at
least as they are locally sbundant and noticeable, in the gabbro of the
Cuillins,. It may probably be taken as showing, with rough approxima-
tion, the concealed extension of the granite beneath the gabbro
laccolite,

{(b.) The roughly semicircular belt, enclosed by a line of dots and
dashes, marks the distribution of the peculiar eomposite (basic and acid)
intrusions of the symmetrical kind, which we have distinguished as the
Cnoe Carnach type. -

{e.) The heavy broken line indicates the area of distribution of the
miner acid intrusions in general. It is an irregular oval, about 24 miles
long, centring in the granite of the Red Hills, and having its long axis
in o direction nearly agreeing with that of the dykes, .

{d.) The short heavy line at A marks the position of the peculiar
felsite of the Alaisdair Stone-shoot. ;

(Figure 58) Sketch-map illustrating the distribution of certain groups of acid intrusions in relation to the granite of the Red
Hills. Scale, ¥4 inch to a mile. (a.) The line (of small circles connected by dashes) in the gabbro area indicates the
western limit of granite and granophyre veins, in so far at least as they are locally abundant and noticeable, in the gabbro
of the Cuillins. It may probably be taken as showing, with rough approximation, the concealed extension of the granite
beneath the gabbro laccolite. (b.) The roughly semicircular belt, enclosed by a line of dots and dashes, marks the
distribution of the peculiar composite (basic and acid) intrusions of the symmetrical kind, which we have distinguished as
the Cnoc Carnach type. (c.) The heavy broken line indicates the area of distribution of the minor acid intrusions in
general. It is an irregular oval, about 24 miles long, centring in the granite of the Red Hills, and having its long axis in a
direction nearly agreeing with that of the dykes. (d.) The short heavy line at A marks the position of the peculiar felsite of
the Alaisdair Stone-shoot.
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Fios. 59 and 60. —Sections across circus north of Rudha Chinn Mhéir, in the
N.W. of Scalpay.

T, Torridonian snndstone C, Trma.aclc oan%amerate G, granophyre
gill ; G, granophyre dyke ; basalt sill ; basalt d}*kaa

(Figure 59) Section across circus north of Rudha Chinn Mhoir, in the N.W. of Scalpay. T, Torridonian sandstone; C,
Triassic conglomerate; G, granophyre sill; G', granophyre dyke; S, basalt sill; B, B, basalt dykes.



0 i i + 3 INCH )

Fic. 61 [8971]. Thin slice from one of the rhyolitic dykes, apophyses from
the granite, intersecting the gabbro of Druim an Eidhne; magnified
four diameters.

To the left are seen a number of coalescing spherulites. These have
grown in one place round a group of felspar crystals, in other places
round micropegmatite phenocrysts, which have in part the outlines of
felspar crystals but are crowded with inclusions of quartz in micro-
graphie intergrowth.

he general mass of the rock has a strongly marked flow-structure,
and in the right-hand half of the figure the fluxion-lines are seen to
diverge in a fashion which indicates discontinuous flowing movement in

the mass.

(Figure 61) [SS71]. Thin slice from one of the rhyolitic dykes, apophyses from the granite, intersecting the gabbro of
Druim an Eidhne; magnified four diameters. To the left are seen a number of coalescing spherulites. These have grown
in one place round a group of felspar crystals, in other places round micropegmatite phenocrysts, which have in part the
outlines of felspar crystals but are crowded with inclusions of quartz in micrographic intergrowth. The general mass of the
rock has a strongly marked flow-structure, and in the right-hand half of the figure the fluxion-lines are seen to diverge in a
fashion which indicates discontinuous flowing movement in the mass.



£
& < | A
{Ii:?f%a -.:Q‘_',‘E] £ DC')I‘. i | L = ® __"" o ..'.; S -
n{i fil f_:' utu'ﬁ’ﬂf 35 % o~ i _r"".-r‘ 1 --.l_.r - Sy L
c _;_Ji . & 1 -, - --hl‘I '_“r:. "J'Il.r\'\-. ) li “. \-\ -
e E::I‘ Gﬂqéf(j(é):} s :J b .i:—.p = 2 Ve "lk-r .\!' =1 -
Iy 4 = : \_- o - -

J =
'
a
[l
T B N
i'l .-"1
- e

LS
-

%

X = PR ﬂu (:}1 # ‘—MJ,-\ '
i \}‘ﬁ(} Je Ur_{l nod\'fj TASY SR .
oQh s e S GREEN :

o E:‘ﬁgﬁﬁhl- T.? ot SRR gl

{.f ggggﬁfi};{:} &f;? q\f!q e Yy ',
] — = N '

- 1‘:,:?'&{.;*6‘@&.”;#[3&;‘;-;7’” .
?ﬁpﬁm‘ﬂ@?_‘? 0,5 <Y %D B T e
wi Q-ﬁ ?.¢Qu QA E = f}‘f‘”‘:ql‘#‘\« ::‘k“‘:"'"’-. T.';-’:."-:_, i ".,'.-r‘.'

F1c. 62.—Ground-plan of a small area in the lower part of Tairneilear,
showing dykes terminating abruptly against voleanic agglomerate.

(Figure 62) Ground-plan of a small area in the lower part of Tairneilear, showing dykes terminating abruptly against
volcanic agglomerate.
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Fie. 63.—Sketch-map illustrating the bearings of the basic dykes in different
parts of Skye. The letters C and R mark the situations of the Cuillins
and the Red Hills respectively.

(Figure 63) Sketch-map illustrating the bearings of the basic dykes in different parts of Skye. The letters C and R mark
the situations of the Cuillins and the Red Hills respectively.



Fi¢. 64.—Ground-
plan on shore west
of Broadford Bay ;
to show the abrupt
breaking off and
lateral shifting of
a dyke.

(Figure 64) Ground-plan on shore west of Broadford Bay; to show the abrupt breaking off and lateral shifting of a dyke.

W

Fic. 67.—Ground-plan on shore west of Broadford Bay:; to show a number
of associated dykes sharply deviated for a short distance.



(Figure 67) Ground-plan on shore west of Broadford Bay; to show a number of associated dykes sharply deviated for a

short distance.

F1a. 68.—-—[5421:!Bx 30. Diabase or coarse dolerite, dyke 4 mile E.S.E. of
summit of Ben Aslak and 2 miles 5.W. of Kylerhea. Typiecal ophitic
structure. The felspar crystals in this and numerous similar rocks show
between crossed nicols a strong zonary banding, which does not
disappear with the albite-lamellation, and is therefore due to the
marginal portion being of different composition from the interior.

(Figure 68) (S6421) [NX 12 89] x 30. Diabase or coarse dolerite, dyke % mile E.S.E. of summit of Ben Aslak and 2 miles
S.W. of Kylerhea. Typical ophitic structure. The felspar crystals in this and numerous similar rocks show between crossed
nicols a strong zonary banding, which does not disappear with the albite-lamellation, and is therefore due to the marginal

portion being of different composition from the interior.


https://webapps.bgs.ac.uk/data/britrocks/britrocks.cfc?method=viewSamples&sampleId=331046

F1c. 69.—Sheaths and cores on sur-
face of a basaltic sheet, rather
more than I mile S.W. of Cnoc
a’ Chaise Mor, near Knock.
Scale, 7 of natural size. (C.T.C.)

(Figure 69) Sheaths and cores on surface of a basaltic sheet, rather more than m mile S.W. of Cnoc a' Chaise Mor, near
Knock. Scale, ¥ of natural size. (C. T. C.)



Fic, 71.—Margin of small basalt dyke, N.W. of Ben Lee, near Sligachan ;
x 10. This figure is merely diagrammatic.

A, Interior of dyke, very dark in the slice, but crowded with minute
felspar microlites and enclosing locally groups of little felspar crystals.

B. Narrow spherulitic band, birefringent but without any good *‘black
cmsa.!!‘

C. Dark spherical bodies of concretionary nature, without action on
polarised light.

D. Single band of small spherulites like G, and narrow seam of black
glass.

E. Pleochroic spherulites, described in text, p. 344,

F. Band full of obscure spherical bodies giving no reaction between crossed

nicols,
(. Minute spherulites, coalescing into bands,
H. Black glass forming actual edge of dyke,

(Figure 71) Margin of small basalt dyke, N.W. of Ben Lee, near Sligachan; x 10. This figure is merely diagrammatic. A.
Interior of dyke, very dark in the slice, but crowded with minute felspar microlites aud enclosing locally groups of little
felspar crystals. B. Narrow spherulitic band, birefringent but without any good "black cross". C. Dark spherical bodies of
concretionary nature, without action on polarised light. D. Single band of small spherulites like G, and narrow seam of
black glass. E. Pleochroic spherulites, described in text, p. 344. F. Band full of obscure spherical bodies giving no
reaction between crossed nicols . G. Minute spherulites, coalescing into bands. H. Black glass forming actual edge of
dyke.



Fic. 72.—Sketch-map to illustrate the distribution and inclination of the
inclined basic sheets of the Cuillins. The strong line marks the outline
of the gabbro area: the dotted lines enclose the areas within which the
inclined sheets are found, and the arrows (with figures) indicate the dips
of the sheets.

(Figure 72) Sketch-map to illustrate the distribution and inclination of the inclined basic sheets of the Cuillins. The strong
line marks the outline of the gabbro area: the dotted lines enclose the areas within which the inclined sheets are found,
and the arrows (with figures) indicate the dips of the sheets.
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Fic. 73.—Section across the gabbro area to show the vertical distribution of
the inclined sheets. he strong line shows the base of the gabbro

laccolite : the short lines represent the inclined sheets, and are drawn at
approximately the true inclinations. The letters refer to localities, as
follows : GB, Glen Brittle; SB, Sgirr na Banachdich; C, Cornisk;
DR, Druim nan Ramh; DE, Druim an FEidhne; SC, Strath na
Creitheach ; B, Blath-bheinn ; LS, Loch Slapin.

(Figure 73) Section across the gabbro area to show the vertical distribution of the inclined sheets. The strong line shows
the base of the gabbro laccolite: the short lines represent the inclined sheets, and are drawn at approximately the true
inclinations. The letters refer to localities, as follows: GB, Glen Brittle; SB, Sgurr na Banachdich; C, Coruisk; DR, Druim
nan Ramh; DE, Druim an Eidhne; SC, Strath na Creitheach; B, Blath-bheinn; LS, Loch Slapin.
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Fig. 74.—Section to illustrate the shifting of an inclined basic sheet, entting
the gabbro, near the outfall of Allt &’ Chaocich, Loch Scavaig.

(Figure 74) Section to illustrate the shifting of an inclined asic sheet, cutting the gabbro, near the outfall of Allt a’ Chaoich,
Loch Scavaig.

MILES fRe L

- EARLIER PERIDOTITE
LACCOLITES

Fig. 76.—Sketch-Map to illustrate the distribution of the peridotites, older
and younger. Scale, } inch to a mile.

The older plutonic laccolites of the south-western Cuillins (with one in
the Isle of Soay) are marked in black.

The large crescentic area enclosed by a dotted boundary embraces the
younger peridotite dykes of the Cuillins and the Strathaird peninsula.
The only peridotite dykes outside this area are a group on the coast of
Loch Brittle at B, but peridotite sills oceur in Soay as indicated. The
boss of An Sgtiman is situated at the point marked S, and the intrusions
of Glamaig and Carn Dearg at G and D, on the prolongations of the two
horns of the erescent.

(Figure 75) Sketch-Map to illustrate the distribution of the peridotites, older and younger. Scale, % inch to a mile. The
older plutonic laccolites of the south-western Cuillins (with one in the Isle of Soay) are marked in black. The large
crescentic area enclosed by a dotted boundary embraces the younger peridotite dykes of the Cuillins and the Strathaird
peninsula. The only peridotite dykes outside this area are a group on the coast of Loch Brittle at B, but peridotite sills
occur in Soay as indicated. The boss of An Sguman is situated at the point marked S, and the intrusions of Glamaig and
Carn Dearg at G and D, on the prolongations of the two horns of the crescent.



CRANITE

FIG.J}IT]];:——SkEtch-Map to show the distribution of some trachytic and other

es,

(a.) The broken line encloses the oval area of distribution of the
Drynoch group of trachytes,

(8.} The line made up of dots and dashes marks the limits of distribu-
:ii_n: jntSk;.re of the trachytic and allied dykes of Sleat and the Broadford

istrict,

{e.) The small circles connected by straight lines indicate the known
localities of acid pitchstone dykes.

(d) Thq small oval enclosed by the dotted line shows the area affected
by the Coirechatachan type of dykes, probably altered pitchstones. It
falls in the middle of the parrow strip of country including the
occurrences under (¢!,

(Figure 76) Sketch-Map to show the distribution of some trachytic and other dykes. (CL) The broken line encloses the
oval area of distribution of the Drynoch group of trachytes. (b.) The line made up of dots and dashes marks the limits of
distribution in Skye of the trachytic and allied dykes of Sleat and the Broadford district. (c.) The small circles connected
by straight lines indicate the known localities of acid pitchstone dykes. (d ) The small oval enclosed by the dotted line
shows the area affected by the Coirechatachan type of dykes, probably altered pitchstones. It falls in the middle of the
narrow strip of country including the occurrences under (c).
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Fic. 77.—Diagram to show the varying inclination of the ** rodding " in the
dykes of the Broadford and Sleat districts,  Explanation in the
text. Del. C.T. C.

a. Trachyte. Allt Mbr, sbout two miles 5.E, of Drochaid Lusa, In
amypdules alsa,
b chyte. Burn ahout & mile W, of the top of An Sgulan, Kinloch.
e, Trachyte.  Allt Cil Airidh Lagain, nearly three-quarters of a mile
above the road,
d. Trachyte. Allt Réidhe Ghlais, nesrly thees-quarters of a mile
above the road.  In amygdules also,
¢. Trachyte, Rather more than half a mile 8. E. of Bronsdlord Bridge,
fo Trachyte. Allt Ciel Airidh Lagain, Nearly o third of a mile below
the road. In amyzdules alsa,
q. Trachyte. Allt & Choin, about 200 yards slightly E. of N. of
Kinloch. In am?u!m also, .
k. Trachyte. ear the foot of Allt Lochan Sgeir, near Kinloch., 1In
amygdules also.
i, Felgite, Burn E. of Cnoc na Cubhaigpe, Broadford.
j- Felsite, Burn about half a mile slightly E. of 8. of Unoe na
Cubhaige,
E. Teachyte, About two-thirds of a mile EN K. of Ben Suardal.
I. Trachyte. Coast, about 200 yards E.N.E. of Arduameacan, Loch
na Dal, ].Jl‘: amygdules also,
m. Acid Pitchstone, Allt Duisdale, nearly 1500 wards above the
road. In amygdules also,
n. Dyke of doubtful charaeter, with oligoelase, hormblende, and hiotite
[IESEE]. Rather more than half a mile 3, of Cnoc a' Chiise Mor, Knock.
n amygdules also,
o, Bamaltic: 85.G. 2.87. Rudha Dubh Ard, near Ord,
p. Basaltic. Coust about 330 yards N.E. of Inver Aulavaig.
i. Trachyte. Const, nearly half a mile S.8.E. of Ostaig House.
In amygdules also.
. Trachyte. Nearly a mile E.S E. of Meall Baidhe (8.W. of Arma-
dale). In amygdules alse.

(Figure 77) Diagram to show the varying inclination of the "rodding" in the dykes of the Broadford and Sleat districts.
Explanation in the text. Del. C. T. C. a. Trachyte. Allt Mor, about two miles S.E. of Drochaid Lusa. In amygdules also. b.
Trachyte. Burn about a mile W. of the top of An Sgulan, Kinloch. c. Trachyte. Allt Cul Airidh Lagain, nearly three-quarters
of a mile above the road. d. Trachyte. Allt Réidhe Ghlais, nearly three-quarters of a mile above the road. In amygdules
also. e. Trachyte. Rather more than half a mile S.E. of Broadford Bridge. f. Trachyte. Allt Cul Airidh Lagain. Nearly a third
of a mile below the road. In amygdules also. g. Trachyte. Allt a Choin, about 200 yards slightly E. of N. of Kinloch. In
amygdules also. h. Trachyte. Near the foot of Allt Lochan Sgeir, near Kinloch. In amygdules also. i. Felsite. Burn E. of
Cnoc na Cubhaige, Broadford. j. Felsite. Burn about half a mile slightly E. of S. of Choc na Cubhaige. k. Trachyte. About
two-thirds of a mile E.N.E. of Ben Suardal. 1. Trachyte. Coast, about 200 yards E.N.E. of Ardnameacan, Loch na Dal. In
amygdules also. m. Acid Pitchstone. Allt Duisdale, nearly 1500 yards above the road. In amygdules also. n. Dyke of
doubtful character, with oligoclase, hornblende, and biotite (S6855) [NG 672 083]. Rather more than half a mile S. of
Cnoc a' Chaise Mor, Knock. In amygdules also. 0. Basaltic: S.G. 2.87. Rudha Dubh Ard, near Ord. p. Basaltic. Coast
about 330 yards N.E. of Inver Aulavaig. g. Trachyte. Coast, nearly half a mile S.S.E. of Ostlig House. In amygdules also.
r. Trachyte. Nearly a mile E.S.E. of Meall Buidhe (S.W. of Armadale). In amygdules also.


https://webapps.bgs.ac.uk/data/britrocks/britrocks.cfc?method=viewSamples&sampleId=352623
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Fic. 78.—Dyke with **rodded” structure, near the river and foot-path, K.
of Coire-chatachan, near Broadford. The figure shows the southerl
face of the dyke as exposed, with the rodding, the inclination of whic
to the horizon changes in a length of five yards from 8° to 52°.

(Figure 78) Dyke with "rodded" structure, near the river and foot-path, E. of Coire-chatachan, near Broadford. The figure
shows the southerly face of the dyke as exposed, w-ith the rodding, the inclination of which to the horizon changes in a
length of five yards from 8° to 52°.

Fue. 78, —Terraced hills on the west side of Glen Vareagill ; outline view, looking northward to the Stoar, which is seen in the distanoe
{gight). The termees nre caused by the very numerows intrusive sills intercalated in the basaltie lavas.

(Figure 79) Terraced hills on the west side of Glen Varragill; outline view, looking northward to the Storr which is seen in
the distance (right). The terraces are caused by the very numerous intrusive sills intercalated in the dasaltic lavas.

Fia. 80.— Outlines of hills on the west side of Glen Brittle, seen from near
Bealach a’ Mhaim. The terraced appearance is due to the intrusive sills,
and the long straight gullies are determined by the weathering of dykes.

(Figure 80) Outlines of hills on the west side of Glen Brittle, seen from near Bealach a' Mhaim. The terraced appearance
is due to the intrusive sills, and the long straight gullies are determined by the weathering of dykes.
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Fiis. 8l.-=View of Blath-bheine, ]lluliirllﬁ wink from near Kilchrist, Above the drift-covered Jurnssic rocks of the l'l.‘:ﬂ‘t:l]'l'{ﬂlﬂl". An f.h-l"hlﬂ'p.
farmed by strony intrusive sills in the basalt group, illustentes the platean type of sceneey. Behind this riso Slat-bhemnn amid An Stag, in
which the mlls rapidly dis cat, and the indwmsted hasali lavax thomselves constiiube mar fostures, the beddi ]‘ﬁmi;]mli}‘ turmod op
the meuatains.  Blsth-bhelon asd Clach Glas io the background ase chameterisic gabbeo mountains, (Lxd. C. B, Phillip.)

(Figure 81) View of Blath-bheinn, looking west from near Kilchrist. Above the drift-covered Jurassic rocks of the
foreground, An Carnach, formed by strong intrusive sills in the basalt group, illustrates the plateau type of scenery.
Behind this rise Slat-bheinn and An Stac, in which the sills rapidly die out, and the indurated basalt lavas themselves
constitute marked features, the bedding being sharply turned up towards the mountains. Blath-bheinn and Clach Glas in

the background are characteristic gabbro mountains. (Del. C. B. Phillip.)

Fi6. 82.—The * Inaccessible Pinnacle " of Sgiirr Dearg, seen from ncar the
summit-cairn, In the background the outlines of Sgirr Sghumain (right)
and Sgurr a” Coir’ an Lochain (left).

(Figure 82) The "Inaccessible Pinnacle" of Sgurr Dearg, seen from near the summit-cairn. In the background the outlines
of Sgurr Sgumain (right) and Sgurr a' Coir' an Lochaiu (left).
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Fis. 83.—Outlines of the Alaisdair group of mountains, seen from Sgirr
Dearg. The highest point is Sgurr A}:a.isdair (3275 feet), separated from
its neighbour, Sgurr Tearlach, by the great stone-shoot. To the left is
Sgurr Mhic Choinnich, and to the right the broken ridge of Sglrr
Sgtimain with the outline of 8gurr nan Eag behind,

(Figure 83) Outlines of the Alaisdair group of mountains, seen from Sgurr Dearg. The highest point is Sgurr Alaisdair
(3275 feet), separated from its neighbour, SgurrTearlach, by the great stone-shoot. To the left is Sew Choinnich, and to
the right the broken ridge of Sgurr Sginnain with the outline of Sgurr nan Eag behind,

Fia. 84.—Contrasted outlines of the gabbro and the granite, as seen from Cnoc
Carnach, To the left is the Blaven range, with the southern Cuillins
beyond and the basaltic plateaux of An Da Bheinn and An Stac in front.
To the right are the most easterly of the Red Hills, viz. Beinn Dearg Bheag,
Beinn Dearg Mhor, and Beinn na Caillich.

None



Pixre L.

(Plate 1) Exposed surface of volcanic agglomerate, Druim an Eidhne.



FraTe 11

Buded sdrueturs in the peT ol e T, Am Gnrbhscho'me,

(Plate 2) Banded structure in the peridotite group, An Garbh-choire.

Prare TIL

Froceinted sppeaminee, cme to xeselitife sirustore, in the peridotite groep,
An Giarhb-ohnire.

(Plate 3) Brecciated appearance, due to xenolithic structure, in the peridotite group, An Garbh-choire.
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Veinel strmelars in the peridolive groap,  An Garbhbeolofre,

(Plate 4) Veined structure in the peridotite group, An Garhh-choire.

Prate ¥

Htrongly handed stractors and lalepathic vels ie galibro,  Droios an Eidhoe,

(Plate 5) Strongly banded structure and felspathic veins in gabbro, Druim an Eidhne.



41 :
Dacoded struetire fnogabbivs,  Trraim on Bedline,

(Plate 6) Banded structure in gabbro, Druim an Eidhne.



PLATE VII

Crasked m;-.:i:.-, v ||~.I.- vhrs t=wrween Al Prama and Stro@isur Ledgs,

B3 miley N ionl.  Natural sime, The lower fguoe s from a typesal
wpreigien, whilk U sppar gre dhrws an rarier alage 8 the proces of s

(Plate 7) Crushed granite, from the shore between Allt Fearna and Strollamus Lodge, 2% miles N.W. of Broadford.
Natural size. The lower figure is from a typical specimen, while the upper one shows an earlier stage in the process of
brecciation,



Prorn WII

Marsca, from (e Korth-wast,

(Plate 8) Marsco, from the North-west.

PrarnIX,

Frrt of the northem (eon of Probal Yore, near Talisksr,
whe & corvaturne of colummug




(Plate 9) Part of the northern face of Preshal More, near Talisker, showing curvature of columns.

(Plate 10) Columnar sill of dolerite forming the cliff at Rudha Buidhe, near Braes.

Pravn X1

athersd surface of noid dyke, Draim nn Bidhne, showing erawded spharnbites,

(Plate 11) Weathered surface of acid dyke, Druim an Eidhne, showing crowded spherulites.



Wautherad surivor of ackl dyke, Dralm an Fidhae, showing torinous flow-siruciuge.

(Plate 12) Weathered surface of acid dyke, Druim an Eidhne; slowing tortuous flow-structure,

Prare XLIL

FRoaTartioe.]

View up Lovh Coruisk, showing part of the Culllin range.

The mounising seen arc as follows, from left to rightz 5 Irskd Bibeag i thee Boregronad ;
the top Sgbrr Dearg (with the * Inaccessible Pinnacle apgearing over Sglrr a’ Coir® an
Lacham [w vertical eleft); the broken ridge of Sghrr ma Hanachdich ; the dovble summic of
Sgint 2’ Ghrepdaidly in the centre; the four peaks of Sgler o Mhadaidh; Bidein Droim nan
Iamh (partly seen); aml the Druim nan Ramb rldge boundimg the valley on the right

(Plate 13) (Frontispiece) View up Loch Coruisk, showing part of the Cuillin range. The mountains seen are as follows,
from left to right: Sgurr Dubh Bheag in the foreground; the top of Sgurr Dearg (with the "Inaccessible Pinnacle")
appearing over Sgurr a' Coir' an Lochain (with vertical cleft); the broken ridge of Sgurr na Banachdich; the double summit
of Sgurr a' Ghreadaidh in the centre; the four peaks of Sgurr a' Mhadaidh; Bidein Druim nan Ramh (partly seen); and the
Druim nan Ramh ridge bounding the valley on the right.



Yiew of Clach Glas from Gurlih Bheinn.

(Plate 14) View of Clach Glas from Garbh Bheinn.

FLare XV,

Viaw fram Calmo na Croislie

(Plate 15) View from Coire na Creiche.



Yigw of Bourr nun Gilloan

(Plate 16) View of Sgurr nan Gillean.




(Plate 17) Fig. 1. x 20. Olivine-basalt lava, above schoolhouse, Braes, S. of Portree: showing olivine replaced by a
mineral comparable with iddingsite. See p. 34. Fig 2. (S6772) [NG 520 363] x 20. Olivine-basalt lava, Rudha Buidhe,
near Braes, S. of Portree: showing another type of pseudomorph after olivine. See p. 34. Fig 3. x 40. Microstructures of
the basic lavas. A. (S8185) [NG 42 28] "Granulitic" structure in olivine-basalt, near bridge over Allt Fionnfhuachd,
Drynoch; the rock analysed. See pp. 31, 36. B. (59246) [NG 47 29] Ophitic structure in hypersthene-basalt, lower part of
Allt Dearg Mor, near Sligachan. A bastite pseudomorph after hypersthene appears in the lower left-hand corner. See pp.
36, 38. C. Ocellar structure in basalt at base of group, S. of Sgurr nan Each: a type rich in augite and without olivine. See
p. 37. D. (S9366) [NG 614 273] Microlitic structure in augite-andesite, S. coast of Scalpay: the augite is mostly chloritised.
See p. 37. Fig. 4. (§7460) [NG 537 196] x 10. Metamorphosed amygdule in basalt, close to granite on E. side of
Blath-bheinn; showing a crystalline aggregate of new plagioclase felspar, partly with radiate grouping, replacing zeolites.
See p. 51. Fig. 5. (§2700) [NG 587 240] x 10. Metamorphosed amygdule in basalt, near granite, Creagan Dubha, N. of
Beinn Dearg Mhor (of Strath): showing a granular crystalline aggregate of new felspar, derived from zeolites, with a
border of epidote grains. See pp. 51, 52.


https://webapps.bgs.ac.uk/data/britrocks/britrocks.cfc?method=viewSamples&sampleId=271442
https://webapps.bgs.ac.uk/data/britrocks/britrocks.cfc?method=viewSamples&sampleId=354506
https://webapps.bgs.ac.uk/data/britrocks/britrocks.cfc?method=viewSamples&sampleId=354625
https://webapps.bgs.ac.uk/data/britrocks/britrocks.cfc?method=viewSamples&sampleId=353000
https://webapps.bgs.ac.uk/data/britrocks/britrocks.cfc?method=viewSamples&sampleId=352706
https://webapps.bgs.ac.uk/data/britrocks/britrocks.cfc?method=viewSamples&sampleId=352263
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