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PREFATORY

NOTE.

THE metamorphic rocks of Donegal and the north-west of Ireland
belong to the same complex

series which stretches northward
They present the same difficult

into the Highlancls of Scotland.

problems of structure, and leave, in like manner as the Scottish
rocks, their true geological age still to be fixed.

That they are

vastly younger than the Archxan gneisses of western Mayo and
There can be as little doubt

southern Galway is quite certain.

on the other hand, that they are much older than the Silurian
strata which

stretch along

their southern

border.

They

are

essentially a sedimentary

series, though now for the most part

crystalline

include, however, numerous bands of

schists..

They

epidiorite, hornblende-schist,
which

represent

and various green chloritic

intercalations

perhaps, contemporaneous

of

igneous

schists

origin-sometimes,

lava streams, sometimes volcanic dust

and ash, but perhaps, most frcquent,ly, intrusive sheets or sills.
Much

difficulty

has

been

encountered

in

attempting

to

determine the true order of succession of these rocks, for they
have been greatly plicated, fractured and inverted.

Experience

gained in the Geological Survey

has shown

of the Highlands

In the present

that the apparent order may be entirely deceptive.

Memoir it has been decided to describe the various rock-groups
as they appear to succeed each other;
that the

order

ultimately

but it is quite recognised

asJcertained may

be

considerably

different.
I have recently satisfied myself that a core of Archaean gneiss
rises from under the schists in County Tyrone.

The local base

of these younger metamorphic rocks must consequently be sought
on the south-eastern border of the area, while the highest portions
of the series are to be looked for in western Donegal.
and obscure traces of fossils yet discovered
quartzites, and limestones

The few

among these schists,

do not afford any help towards the

settlement of the question of geological age.
ARCH.

GEIKIE,

Director- General,
15~

OCTOBER, 1890.

PREFACE.
THE geological examination of the district included in tars Memoir
WENcarried out during the period ranging from 1883 to 1887
inclusive, by the Surveyors whose names appear on the title-page.
The district is the most mountainous in the North-west
of
Ireland, and nowhere is exceeded in interest from the variety of the
rocks it contains, and the intricacy of their structure and mutual
relations.
Owing to these circumstances the detailed mapping
has been a work of more than usual difficulty; but I trust that
an examination of the maps themselves will suffice to convince
the observer with what care and ability my colleagues have
accomplished their task, The structure of the district will be
still further elucidated upon the publication of the sheets of
Horizontal Sections now in course of engraving, and which are
dra,wn across the country in directions best calculated to show
both the form of the ground and its geological structure.
The
petrographical
notes given in the Appendix, which are the
result of microscopic investigation, will afford fresh interest to
the study of the rocks, which have been subject to examination
by numerous workers in the field of petrology, including the
la.te Sir R, Griffith, Professor Harkness, Rev. Dr. Haughton,
Mr. R. H. Scott, and Dr. Sterry Hunt.
The glacial phenomena with which the region abounds, and
which were first recorded by the Rev. Maxwell Close, have been
kept in view, so that the observed directions of the ice-markings
have been recorded on the maps, and are enumerated in
Chapter XV. of the present Memoir,
From these a double
system of ice-movement may be inferred;
one, belonging to
the general glaciation of the British Islands; the other, representing the local glaciation at a period when the original great
ice-sheet had melted away and given place to locally-originated ’
glaciers.
The distribution of the mapping of the area described in this
memoir was as follows :- Mr. Kinahan surveyed the coast of
Lough Swilly from Owenamara Bay to the head of the lough
near Letterkenny ; and the area inland bounded by a line drawn
from Cranford on Mulroy Bay, south to Lough Fern, thence
354, 6

B2

4
west to Glenbeagh-south
and south

to Cark

Rosguill promontory

to Bin Swilly-east

Mountain.

Mr. Wilkinson

surveyed

the

(except a small portion on the N.W. which

was mapped by Mr. MYHenry).
south of Rosguill

to Glenswilly--

He also surveyed the district

as far as Lough Fern, the southern limits of

his work extending

from thence

west

to Glenbeagh,

and its

western boundary lying along a line extending from that lough
to Dunfanaghy.
Mr. Nolan surveyed the ground from the
western limits of Mr. Wilkinson’s
Bunbeg to Dunfanaghy,
land Mountain

and adjacent

Fanad promontory,

district to the sea-coast from

with the exception of the Bloody Forecoast.

Mr. Cruise mapped

north of Knock Alla Mountain.

surveyed the ground lying southward from Mr. Kinahan’s
to near Stranorlar ; also the promontory
Bloody Foreland
off

of

Horn

area

Head, the

Mountain and coast adjacent, and the islands

the coast from Bunbeg to Ballyness Bay.

veyed

the

Mr. Egan

Mr. Kilroe

sur-

the district south of a line drawn from Bunbeg inland

to Dooish Mountain, the eastern limits of his district

being

bounded by an irregular line passing from that mountain southwards by Dunlewy,
Doocharry,

Slieve Snaght Mountain, Gweebarra Valley,

Fintown,

and Aghla

Mountain ; a.nd the southern

boundary by a line drawn from the latter mountain to Dooros
Head on the coast ; also all the islands off the coast from Dooros
Head to Inishfree Bay. Mr. Mitchell surveyed Tory Island.

Mr.

M‘Henry

surveyed

the ground east of Mr. Kilroe’s district, the

boundary

extendin g from the Poisoned Glen to Dunlewy, east

to Lough Beagh, thence south by Bin Swilly, Glen Swilly,

Cark

Mountain, and Three Tops to the river Finn ; also the small portion
of the N.W. of Rosguill above mentioned.
EDWARD

HULL,
Directos~.

l&H

&PTEMBER,

1890.
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DONEGAL.

I.

PHYSICAL GEOGRAPHY.

TEE region embraced by this memoir includes all the tract lying
between Lough Swilly on the east, Gweebarra Bay on the west,
and the Atlantic coast, which connects these two inlets, along the
north. It is the most mountainous portion of Donegal, and from
its centre rises the culminating height of the North of Irelandthe twin-peaked Erri al, which attains an elevation of 2,462 feet
above the surface of t% e ocean. Its coast line is indented to a
remarkable extent, and along the west is broken up into numerous rocky islands, while its inland loughs and mountain tarns
are well-nigh countless. ?&uch of the low-lying ground is overspread by peat ;- once, perhaps, forest land ; and the rivers and
streams, though seldom very large owing to the shortness of
their courses, are abundantly stocked with migratory fish-such
as salmon and white trout. The most important towus and villages
in thi;l; district are Letterkenny, Rathmelton, Ratlunullan, Dunfanaghy, Crossroads, Glenties, Ardara, and Dungloe.
These are
connected by generally excellent roads ; and it 1s only by driving
from one halting place to another that one comes to realize the
extent of this great county, which, from Inishowen Head to Glen
Head measures eighty-four miles in a straight line, or nearly 100
by road, and about thirty-six miles between the River Foyle at
Lifford and Horn Head in a transverse direction.
Hou/ntccins.-In
their general arrangement
the leading
physical features tend to assume a direction parallel to that of
the rocks and strata of which this part of Donegal is formed,
This
namely, along lines ranging from south-west to north-east.
prevalent trend is sometimes broken by interruptions in the
stratification, owing to faults or local transverse disturbances ;
but, as a general rule, it holds good. Nor can we fail to observe

that the trend of the rock-masses of the Donegal Eighlands is
continuous with that of the rocks forming the central and southwestern Highlands of Scotland.
These formations, emerging on
either hand from beneath the waters of the Atlantic, reserve a
parallelism and persistency of direction indicative of tR e action
of similar terrestrial forces extending over the whole region of
the northern portion of the British Isles, at distant geological
periods. These forces were, doubtless, of the nature of powerful
tangential thrustings, acting in a direction perpendicular to the
prevalent strike of the beds, owing to which they have been
flexured, folded, and sometimes inverted; while extensive shearing
has given rise to the development of foliation, even in such solid
and massive rocks as the granite of the central axis.
In describing the mountainous ranges, it will be convenient to
consider them under their physical aspects. From this point of
view, the north-west Donegal Highlands may be said to consist
of a double range of granitic mountains separated by a deep and
narrow depression- that of Gweebarra and Glenbeagh,” occupying the centre of the region, and bounded, both to the northwest and south-east, by parallel ranges, formed mainly of
quartzite. Thus, the twin granite ranges form a kind of central
axis, flanked by others of quartzite, schist, and limestone, which,
in some cases, rise into higher elevations than those of the granitic
axis itself
This arrangement leaves out of consideration the
relative ages of the rocks of which the mountains are formed.
Cemtrul Qralzitic Ranges. -As
already stated, the granitic
ranges consist of a double series of elevations lying on either side
of a central depression, to which further reference will be presently
The elevated tract to the north and west of this
made.
depression may be referred to under the general term of the
Derryveagh range. Commencing on the western shore of Glen
Lough it continues southwards by Cashel Mount, 300 feet,
Croagh, 436 feet, Crockawama, 792 feet, to Calabber Bridge, where
it is crossed transversely by the river of that name. From this
it gradually ascends by Kingarrow, 1,063 feet, to the summit of
Dooish, 2,147 feet, and continues onwards by Maumlack, 1,580
feet, to Slieve Snaght, 2,240 feet, the culminating height of the
granite in Donegal, from which it gradually falls by Crocknasharragh and Crockatedane towards the coast. From this part
the mountainous range gives place to a wide tract of moorland,
extending to Gweebarrs Bay and the borders of the ocean,
intersected by numerous streams, and of a general elevation of
500 or 600 feet.
The parallel granitic tract lying to the south of the line of the
Gweebarra depression may be considered under the general name
of the Glendowan Range. Commencing on the south side of
Glen Lough it continues by Crockmore, 1,160 feet ; Carrowstrasna, 1,183 feet ; Leahanmore, 1,250 feet; Moylenanav, 1,771
feet; Cubbin Bill, and Dirkbeg Hill, to the shore of Gweebarra
Bay. This range is of less elevation than the former.
f
* Pronounced Glen Veagh

,

Throughout
their extent, these granitic ranges rise into
generally smooth swelling moorlands, deeply clothed with heather
and moss ; in some places, and especially along the sides of the
Gweebarra and Glenbeagh Valley,
breaking off into bold
Except in the neighbourhood of
precipices of naked rock.
Glenbeagh Castle trees are scarce, buf here the sterile aspect
of the region is relieved by a considerable forest, of native trees,
which covers the banks from the margin of the lough to the edge
of the table-lands,
These woods and mountain solitudes were
the last, refuge of the red deer in county Donegal, down to a time
well within the present century.*
Quart&e range of Errigal and Mud&h.-The
Derryveagh
mountains are flanked on the northward and westward b_y a
succession of heights intersected by cross valleys, and

from Crockatee on the north to Errigal on the south. Viewed
from a distance across the granite range these heights are seen
* As I was informed by Mrs, Adair, of Glenbeagh Castle,

to tower above the latter in several successive eminences, of
which Muck&h, 2,197 feet; Crocknalaragh, 1,554 feet ; Aghlamore, 3,916 feet ; and Errigal, 2,462 feet, are the principal.
Muckish and Errigal are the most striking of these,
Seen from
the eastward, Muck&h Mountain” appears like a long elevated
ridge, breaking off both to the north, south, and on the flanks, in
steep declivities.
Viewed, however, from the north and in the
line of its axis it appears like a sharp ridge with steep’ flanks.
This is the view particularly from the neighbourhood of ~Ads.
Errigal, on the other hand, appears as a beautifully perfect cone of
glistering whiteness from all directions, except when viewed from
the west, when it appears with a double apex (Fig. 3). The best
view of this mountain is from a point on the road from CTweedore
to Crossroads, near the old lead mine.
From this point the
mountain appears like a stupendous pyramid with serrated edges
and a single apex of naked quartzite, rising from a solid platform
of sombre heather-clad rocks, which juts out from the base of the
mountain (see Frontispiece).
Errigal is certainly the most perfect
pyramidal mountain in Ireland, perhaps in the British Islands,
and is a conspicuous object far out to sea from the decks of ships
approaching the north coast of Ireland from the Atlantic.

Fig. 3.-Distant

view of Errigal

from the S.E.

fi &leaning hog’s back- to which it beurs some resemblance,

IVk Lough SC& and Ekwaigs rave.-The
granitic axis is
flanked on the south and east by another line of quartzite and
schistose elevations which near the centre is also traversed by a
wide depression along the valley of the Leannan River. The
northern apex of this ridge rises from the shores of Mulroy ‘Bay
and stretches by Sturrel 983 feet to Knock Salt (or K. Alt), 1,646
feet, forming the culminating point of this part of the range and
trending towards the hills east of Gartan Lough, when it begins
again to rise, continuing by a series of hills of no great height
as far as the Finn Valley.
Here, however, the quartzite ridge
again reasserts itself, rising at Scraigs in a fine escarpment of
1,410 feet, and continuing
southward by Aghla, 1,961 feet,
Knockran, 1,481 feet, towards Glenties, thence into the hilly
country to the south of Ardara. A second and parallel line of
quartzite hills rises from the shores of Lough Swilly, called the
Knockalla range, reaching an elevation of 1,203 feet, and terminatin
on the shores of Mulroy Bay. This ridge may be
consi $ ered as a geological prolongation of that of Raghtin More,
which forms the most striking feature in North Inishowen.*
A
third and parallel quartzite ridge, but one of short extent, rises to
the south of Knockalla, from which it is separated by a tract of
exceedingly rugged ground.
Croaghan Hill, 1,010 feet, is the
highest point of this ridge. This ridge may be considered as a
prolongation of that of Slieve Snaght in 1nishowen.t
In comparing these quartzite ranges with those composed of
granite it will be generally observed that the former are characterized by greater sharpness of outline, and by the presence of
peaks and crags. The granitic ranges on the other hand have
an aspect of greater solidity, massiveness, and roundness of form
even when destitute of a covering of heather. This observation
finds an illustration in the form of the granitic ground lying
to the east of Errigal, compared with the sharp outline of this
twin-peaked mountain itself (fig. 3).

Fig. 4.-Glenbeagh

looking S.W. along the line of the great Gwebarra
* Expl. Mem. of Inishowea,
t Ibid., p* 10.

p. 10.

fault.

Vcllleys an.d Lilnes of Depession.-Whether
we consider its
length, depth, or straightness, the Gweebarra depression is und
doubtedly the most remarkable feature of the kind in the north
of Ireland. Commencing near the village of Glen at the north, it
ranges in a remarkably
rectilinear direction to the mouth of
Gweebarra Ray, a distance of over thirty miles, bounded on either
side by cliffs and mountains of granite, and holding at successive
intervals three lounhs of considerable size-Glen
Lough, Lough
Beagh, and Lough barra.
It is not, however, to bc supposed that this long depression
forms the channel of a single river flowing in one direction.
On
the contrary, it is crossed near the centre of ihq course by a
watershed or co1 800 feet above the level of the sea, from which
flow, in opposite directions, the rivers Barra and Owencarrow,
the former entering the ocean at Gweebarra Bay, the latter
escaping into Sheep Haven from Glen Lough by the Lackagh
River.
There can be no doubt that the remarkable straightness of this
great depression is due to the fact that it coincides with a line
of fracture, of the granitic crust.
This fault has in fact been
actually observed in several places, and has @ven a direction to the
streams which for very long geological periods have been wearing
down their channels in the Gwcebarra valley.
The part of this line of depression north of the watershed, and
bordering the shorts of Lough IBeagh, may bc regarded as the
very centre of the Donegal Highlands,
It is remarkable for its
wild and bold scenery, not unmixed with beauty of verdure.
Its lower portion is occupied by the waters of the lake about
half a mile across at its centre, and nearly four miles in length.
Towards the northern end it is studded with several rocky
islands, but in the opposite direction the lake becomes narrower,
and terminates in a shelving strand, from which the valley
gradually ascends towards the col, or watershed, along the road from
On the western side, near its centre, the
Letterkenny to Dungloe.
lake is bounded by naked cliffs of granite, rising almost vertically
from the water.
The opposite side, however, is extensively
clothed with a natural forest of oak, mountain ash, hazel, and
holly, surmounted by clif% of granite, from which enormous
blocks have fallen to the margin of the lake.
There is clear
evidence that the waters of this lake once rose twenty to twentyfive feet above the average of their present height, as beds of
stratified sands and gravels may be observed in several places along
the eastern shore, formivg low terraces, The bottom of the lake has
been sounded by Mr. Wilkinson, of the Geological Survey, and was
found to have a maximum depth of 139 feet at a point equidistant
from both banks, and 1,520 yards above the castle. This is the
narrowest part of the lough, where the banks are exceedingly steep.
The water becomes rapidly shallower in the wider part, just above

and below Glenbeagh Castle.
Rivers. -The

system of river dra.inage of this part of Donegal

s&ems, at first sight, highly

complicated,

but this complication
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disappears when it is understood that all the large streams have
their sources from the central ridge or table-land formed by the
Glendowan and Derryveagh mountains, from which they radiate
in nearly all directions ; and in this manner the streams which
enter the Atlantic on the west, by Gweebarra Bay, have their
sources close to those which reach the ocean by Lough Swilly
and the River Foyle. The watershed thus indicated runs in a wavy
course from north to south for about twenty miles. Commencing
at Muckish Gap it takes a course towards the summit of Dooish,
p,assing by the head of Lough Aluirg, and crosses the Dunlewy
road near the northern base of Errigal at an elevation of 800 feet
above the sea. From Dooish it follows the summit of the ridge
to the co1 at the head of the Owenbeagh River, thence along the
Glendowan ridge to the summit of Croaghacullin, 1,430 feet, and
proceeding in a south-westerly direction, keeps the summit of the
ridge to the head of Lough Muck, throwing off the headwaters
of the Swilly on the one side, and those of the Gweebarra and
Owen rivers on the other. From this point the watershed
follows the ridge of Cubbin Hill to the gap above the head of
Lough Finn, and, sweeping round again to the south-east, crosses
the Stranorlar and Glenties road below Clogher North, where the
headwaters of the Reelan River, which ultimately enter the
Foyle, are parted from those of the Owenea, which reach the
Atlantic through Loughros More Bay.
Thus, omitting from
mention minor streams and rivulets, we have the rivers Ray,
Tullaghobegly, Owenwee and Claddy, Owenator,Gweebarra,Owen,
and Owenea, flowing in a westerly direction towards the Atlantic
coast, and the rivers Carrownamaddy, Faymore, Duntally, Owen
Carrow, Bullaha and Lcannan, Swilly, Finn, and Reelan rivers,
entering Sheep Haven, Lough Swilly, and Lough Foyle.
The origination of this radial system of drainage must be
carried back to a period of great geological antiquity. The central
watershed above described marks the position of the original
summit of a swelling table-land, which, emerging from the ocean
at some distant, geological epoch, threw off the atmospheric waters
in opposite directions, and these, taking the most favourable
courses, gradually deepened their channels, and became agents of
erosion through subsequent ages. The glaciation of the Ice Age
did not alter the direction of the streams, but only modified
slightly the channels, in some places eroding hollows which afterwards became lakes ; so that, on the disappearance of the ice and
snow, the streams resumed their former courses.
L&es and Mouwtain Laughs.-The
tract of Donegal here
described is thickly dotted over with lakes of various sizes, the
greater number of which are of the nature of rock-basins,* or else
formed by the unequal accumulation of glacial deposits or boulder
clay. Whether from one cause or the other they all, I believe,
owe their existence to the glacial conditions formerly prevalent
in the North of Ireland.
* A rock-basin consists of a hollow worn down into the solid rock OPstrata in such a
mnnner that the centre ia deeper than the outlet, in consequence of which, when filled
with water, a lake having an outlet over a solid bar is formed.
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Amongst the larger lakes, those requiring special notice are
Gartan Lough, Lough Fern, Lough Beagh, Glen Lough, Lough
Salt, Altan Lough, Lough Nacung Upper and Lower, and DunIt is much to be regretted that, as far as I am
lewy Lough.
aware, only one of these lakes has been sounded--namely, Lough
Beagh, as already mentioned (p. 10).
Gartan Lough.- This beautiful sheet of water lies on the
borders of the granitic moorlands of the Glendowan range on the
north a.nd west,and the quartzo-schistose tract on the opposite side.
The locality is celebrated as the birthplace of St. Columba, and
derives its name from the diminutive form of gort or gad, meaning
“ a little field,” probably because the borders were cultivated at
a time when the surrounding country was moorland and waste,
The lake is fed by the Bullaba river and its tributaries descending from the west, and the Glaskeelan brook flowing in from the
north, and is drained by the river Leannan, which, after entering
and leaving Lough Fern, finds an outlet into Lough Swilly below
Rathmelton.
Originally Gartan Lough must have been of very
much larger extent than at present. From the upper end a wide
tract of alluvial and boggy land stretches along the banks of the
Bullaba, which wa.s doubtless originally a portion of the lake,
till filled up by sediment and the growth of aquatic vegetation.
Much of this ground is still liable to floods.
Lough Beagh (pronounced Lough Veagh) has already been
referred to (page 10) in the description of the remarkable glen
in which it lies.
It is over three and a quarter miles in length,
and about 865 yards across in the wider part, just above the
castle.
The surface is about 142 feet above Ordnance Datum,
and at its deepest part the lake is 139 feet deep, where the
valley is narrow, and the granite cliffs rise precipitously
from both sides to a height of. 1,000 feet above the surface
of the water.
The lake is fed by the Owenbeagh river
descending from the head of the glen, and by numerous
other small streams, and drains into the Owencarrow at Glenbeagh Bridge, by which it is connected with Glen Lough,
another granite-bound lake occupying a hcllow at the extreme
Glen Lough is
northern end of the great central dcprossion.
remarkable for being fed at both ends by streams, and being
drained from the centre through the river Lackagh, which opens
out northwards into Ards Bay.*
Both these loughs are unquestionably rock bains.
Evidences
of glacial action are remarkably striking throughout the district,
as will subsequently be described.
Lough Salt (Lough Alt).-This
is an extremely striking mountain lake, lying along the base of the fine quartzite ridge formed
by Lough Salt Mountain, the surface being at a level ot” about
800 feet above Ordnance datum.
It is a true rock-bash of

* Great numbers of salmon run up this stream when in flood, but, should the waters
fail to carry them over the rocky channel into Glen Lough, the fish swarm in the deep
hole below Lackagh Bridge,
This frequently happens.

,
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robably considerable de th, and at its northern end sends forth a
stream, which, aPter flowing through a small circular
mountain tarn called Lough Reelan, ultimately enters the
northern end of Glen Lough. On the western side of Lough Salt
the rock surfaces give evidence of glacial erosion in a direction
parallel to the shores of the lake itself, while one or more faults
111the strata may be observed, or inferred on examination of the
cli&, about the head of the depression. A second sheet of water,
Lough Greenan, lies a short distance to the westward at the foot
of the steep clifls of schist and dolomitic limestone separating the
two lakes.
Altan Loztgh.-This
is a rather extensive lake lying in a
valley which crosses the quartzite range of Errigal and Muckish
transversely.
The displacement of the beds on either side of
this valley shows that there has been considerable faulting of the
strata, owing to which the waters draining the slopes of Doojah
found an exit towards the sea. During the glacral epoch this
valley was doubtless choked with ice moving outwards from the
interior granite slopes and eminences through the narrow and
deep defile in which Altan Lough lies, between the shoulder of
Errigal called Mackoght, on the one hand, and of Aghlamore on
the other. An extensive mass of moraine matter may be observed
running out from the northern flank of Aghl,amore, which was
doubtless left by the glacier on its disappearance ; and, as the
solid rock protrudes above the surrounding bog along the course
of the Tullaghobegly river below the lake, we may infer that
the lake itself is a rock-basin which owes its origin to the erosive
action of the former glacier, The water surface is at a level of
about 460 feet above Ordnance datum.*
The little mountain tarns, Loughs Feeane and Nabrackbaddy,
which lie far up the mountain height, above Altan Lough, are
both rock-basins, partially enclosed by moraines. The latter
Z&Ooffers a good example of a cirque or co0mb.t
Dunlewy Lough a%d Lough Nacung, Upper and Lower.These loughs lie in a line along the southern base of Errigal, and
receive their head waters from the Derryveagb range to the eastward. The surface of Lough Nacung Upper is about 196 feet
above Ordnance datum ; that of Dunlewy Lough about 200 feet.
These sheets of water are connected by a short channel which is
cut through a bank of moraine matter cadled “The Cung,“$ and
the waters, after passing through the upper and lower lakes, enter
the Atlantic by the river Clady.
There can be little doubt that these lakes lie in a rock-basin,
and that they are separated into three distinct sheets by moraines.
It is certain that a large glacier, fed by the snow-fields of
the Derryveagh mountains, moved down the Poisoned Glen, and
passing the base of Errigal and along the valley now occupied
partly by the waters of the lakes, descended towards the coast to

E‘ttle

*

* According to the six-inch Ordnance map the level was 463 feet in June, 1846.
t That is, a partially-formed circle of cliffs.
$ Meaning Y neck.
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the westward. A huge lateral moraine occupies the southern slopes
of the Clady valley, at a height of between 400 and 500 feet above
the river, and may be seen from the Gweedore Hotel. Judging by

the position of this moraine above the bottom of the valley, the
glacier to which it belonged was here about one mile across.
The mountain tarns and small lakes are very numerous over
that large tract of wild moorland which extends in ward from
the coast between Gweedore and Gweebarra Bays, and which is
underlain almost entirely by granite. They consist chiefly of
small rock-basins, produced by glacial erosion, often connected by
streams and forming chains of little lakes. In a few cases they
may be due to the accumulation of drift or glacial materials in
old river-valleys.
0 wing to the weathering of the granite along
joint planes, the original glaciated surfaces have disap eared, and
the rock is more or less craggy along the margins of t&e lakes.
Lakes due to solution of lirnestolne.-There appears to be some
ground for believing that a few of the little tarns of this district
owe their origin to solution of limestone by acid waters. These
lakelets are to be found along the zone of narrow bands of schist
and limestone bordering the great central granite area both
north and west, and also in the neighbourhood of Creeslough.
Without entering into details, the following may be enumerated
as belonging to this class :-Ballyhork,
in Fanad ; Loughs Natooey,
Roosky, and Leane, near Creeslough ; Loughs Agher and Sessiagh
in the Dunfanaghy District ; and Lough Agannive, west of Lough
Altan, in the Falcarragh District.
Beds of limestone underlie
parts of Lough Reelan and Lough Salt, which may have given
rise to the original formation of the hollows in which these lakes
now lie, though subsequently deepened and modified by glacial
erosion.
Sea-ZozLghs.-The coast between Lough Swilly and Gweebarra
Bay is deeply indented by several bays and sea-loughs, of which
Mulroy
Mulroy Bay and Sheep Haven are the most important.
Bay is almost an inland lake, being connected with the ocean
by a winding and intricate channel, which, at “ The Narrows,” is
only 350 yards across, with a maximum depth of two fathoms.
On this bar the tide ebbs and flows with a strong current, and at
low water there is scarcely depth enough to allow the small
coasting steamer, which plies in these parts, to cross. Further
up, the inlet widens and reaches a depth of fourteen fathoms.
Mulroy Bay may be a true rock-basin, due (as in other cases) to
glacial erosion ; in confirmation of which view it will be found that
the rocks on both sides of the bay are remarkably ice-polished,
grooved, and furrowed in lines pointing north and south, the movement of the ice-sheet having been outwards from the land,
Sheep Haven is a broad bay, the entrance to which is bounded
by the bold cliffs of Horn Head on the west, and by the less elevated
coast of Doagh on the east. It does not appear to give evidence
of having been a partially submerged rock-basin like Mulroy
Bay, as the soundings are tolerably regular, increasing outwards
to twelve fathoms near the entrance.
The waters of Sheep
Haven are physically connected with those of the Atlantic which

wash the western shore of Horn Head by a channel which is
crossed by a stone bridge and causeway connecting Horn Head
Horn Head is thus in
with the mainland at Dunfanaghy.
reality an island, and through this channel the waters rush with
a strong current during the ebb and flow of the tide. Dungloe
Bay and Trawenagh Bay are described by Mr. Kilroe further on.
Isla~&~-In
addition to Horn Head already referred to, there
are several Islands lying off the coast of north-western Donegal
requiring special nstice ; of these Tory and Aran Islands are the
most important,
Tory Island, in ancient writings Toirinis and Torach, the
Island of Towers, doubtless derives its name from the tower-like
masses of granite which rise from the ocean and are remarkably
distinct when viewed from the mainland between Dunfanaghy
and Cross Roads.*
It lies at a distance of about eight miles
from the coast of Horn Head-the
bottom of the sea descending
to twenty-four
fathoms.
Along the north-east the island
presents a bold front of naked rock towards the ocean ; but on
the south side the wide bay of Camusmore affords shelter and
anchorage for ships and fishing boats ; while a li hthouse, recently
rebuilt on an improved plan, standing on a Ease seventy feet
above Ordnance datum, and furnished with fixed lights of the
highest power, serves as a beacon to inward bound ships on
approaching the northern coast of Ireland. The western shore
is shelving, and is lined by a remarkable shingle beach forming
a natural breakwater, and giving evidence from its extent of the
force and sweep of the Atlantic billows when impelled by the
prevalent westerly winds. The highest point on the island is
the prominent cliff of quartzite called (( The Anvil,” which rises
perpendicularly from the water to a height of 282 feet above
Ordnance datum. With the exception of a strip of quartzite
forming the north-eastern margin of the coast, the whole island
is formed of reddish porphyritic
anite. Its geological structure
will be described by Mr. Mitchel ?r
Bran Island. -This
is a large island separated from the
mainland by a sound about half a mile across. It is formed
mainly of quartzite and schist broken throu h by granite along
the southern and eastern coast.
The cu7 minating point IS
situated in a moorland tract in the centre of the island, and is
750 feet above Ordnance datum. There is nothing specially
striking about this island as regards its physical geography.
Its
geological structure will be described by Mr. Kilroe.
The numerous rocky islets lying off the coast between Gweebarra Hay and the Bloody Foreland are all formed of granite, and
will be referred to again when their geolo@cal structure comes to
be noticed.
The group consisting of Imshbeg, Inishdooey, and
Inishbofin, situated between Tory Island and the mainland, are
of a more varied hysical structure, containing several varieties
of rocks which wiYl also be noticed in their proper places.
Legend addsto
* See Joyce--’ Irish Names of Places,” pp. ?5G and 3%.
natural origin of the name, that of the Toner of Conaing, a Formorian Chief.
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The rocks which enter into the structure of the district
here described belong to a great metamorphic series of uncertain
geological age, which extends northward into the south-western
and central Highlands of Scotland. They consiet of crystalline
schists, quartzites, limestones, and dolomites, with sheets and
intrusive bosses of hornblendic igneous rocks, together with more
recent dykes of felstone, porphyry, and basalt. The centre of the
region is occupied, as already stated, by granite, often foliated,
and containing, especially in the upper part, bands of schist and
limestone highly mineralised. The relations of this granitic mass
forming the Glendowan and l)erryveagh ranges to the adjacent
schisto-quart&e series are not at first sight perfectly clear, and
during the progress of the survey were frequently subjects of
discussion. For a long time fhe writer believed the evidence of’

unconformity
between the granitic series and the overlying
schisto-quartzite series to be clear and decisive. The Glen district
where the quartzite beds of the Lough Salt range appeared to pass
transgressively across the granite series seemed to him to afford
unassailable evidence of a great hiatus between the two. This view
seemed to be still further strengthened by the discovery of pebbles
and sometimes large fragments of granite, schist, quartzite, and other
rocks enclosed inthclimestone and quartzites overlyingthe granite;
the pebbles beingapparently such as might have been derived from
the granite, and its included beds of schist, quartz& &c. This
“ boulder bed” has now been traced at intervals along the whole
line of country - from Tawny in Fanad to Glen Head and
Slieve League. But the progress made during the same period
with the survey of the north Highlands of Scotland tended to throw
fresh light on the structure of the Donegal Highlands ; and
it was likewise found that the granite is a later eruptive mass.
The view that the apparent unconformity is in reality due to the
transgression of the granite across the other rocks is now accepted
by myself and the great majority of my colleagues. As regards
the occurrence of pebbles of granite, &c., in the quartzite and
limestone, it is believed they have been derived from rocks older
than the granite (not improbably of Archzan age), and now
submerged beneath the waters of the Atlantic. Some of these
blocks are so large as to have suggested to Mr. M’Henry the
view that they have been transported to their destination
by masses of floating ice -a view in which I am disposed to
concur.
But it remains to be stated why the evidence derived from the
presence of these pebbles as regards the pre-existence of the
central granitic mass has been abandoned. Beds of conglomerate
often afford clear evidence of unconformity between the strata
containing them and the rocks of which they once formed a
part.; but, of course, it is absolutely necessary that this latter
point should be placed beyond doubt. Lithological resemblance
may be deceptive if unaccompanied by other evidence, such as
the occurrence of organic remains. As the survey progressed
westward and southwards from the Glenbeagh and Gweebarra
districts, where the granite is often foliated, towards that of
Dungloe and northwards to Trawenagh Bay, where the granite is
intruded amongst the quartzite beds, there was found to be an
uninterrupted passage from the one into the other; so that the
granite which, in the lat,ter district, is chiefly of newer age than
the quartzite beds is the same mass as that which is foliated,
and in the central region presents so many indications of being
an older formation.
The view of the identity of the granitic
rocks in both regions is supported by all the surveyors who are
personally acquainted with this part of the country, and my own
observations tend to confirm this view,
The results here arrived at simplify the geological structure
of the county considerably ; for it follows that the intrusive
granite of the north coast as well as of Barnes More is all of one
C
3, 4, 6,

age-an age indeterminate, indeed, but later than that to which
the chief metamorphism belongs, and that its foliated structure in
the central region is due to the forces which continued to produce
lateral thrusting and shearing movements, even after the main
foliation of the region had been completed.*

The following table gives the apparent general succession of the
metamorphic rocks of north-west and central Donegal :General

Succession

of the Metamorphic

(Descending

Order.)

Apparent Order.

(a>Croaghan

Hill and Rathmelton
Flagstones,

(9 Millford Schists and Epidiorites,

Probable Order.

Grits

and

.

.

COKnockalla

and Lough Salt Quartzite Group
(Quartzites of Errigal and Muckish).

and
(2) Glencolumbkillo
Schists and Epidiorites.

Limestone and Dolomite
Falcarragh
Schists and Lime-

(1) Glencolumbkille

Schists,

.

,

(4) Knockalla and Knock Salt Quartzite Group (Quartzites of Errigal
and Muckish).
(3) Lough Gartan Limestone and Dolomite Group. Falcarragh Schists
and Limestone.

(2) Lough Tartan
Group.
stone.

Series.

.

Millford

(1) Croaghan
Hill and Rathmelton
Grits and Flagstones.

The following description will proceed according to this apparent
order, but the reader will bear in mind that owing to the great disturbances of the region this order may be deceptive.
The majority of
the officers who have surveyed the ground believe that the true order
of sequence will be found to be more nearly that given in the second
columnt :(1.) (3ZencoZumbkilZe&hi&.-This
group is finely laid open
along
the southern
side of the celebrated
Glencolumbkille,
some
distance
to the south of our present
district.
They
consist of strong flaggy leaden-coloured micaceous schists and

* The view which I once advocated of the ArchRan

(or Laurentian)

age of the foliated
Mr. Kilroe
has adduced evidence of double-metamorphism,
due to two successive systems of thrusting
in the Glencolumbkille district, and he is of opinion that the intrusion of the granite took
place during the interval between those successive earth movements.-E.
H,
f I do not concur in this view.--E. H,

Waniteof nonegal mnst now be abandoned in favour of that stated above.

in this district are well
shown at the eastern entrance
to Barnes Beg Gap, where
they have been invaded by
successive sheets of granite,
and further north in the banks
of the deep hollow in which
Lough Greenan lies. Here
they reach a thickness of probably 1,600
to 2,000 feet, and
are sup orted by the great
sheets o Ptabular granite forming the hills to the westward.
Small crystals of staurolite
occur in these beds.
(2.) Lough Oartan Limestone and Dolomite Group.This is a very interesting
group of strata, which may
be traced from the banks of
Lough Finn to Lough Gartan
and onwards to Lough Salt.
It consists of micaceous and
chlori tic schists, . limestone,
generally dolomltlc, and thin
bands of quartz-schist. Sheets
of epidiorite are also often
present. They form a band
of country lying along the
north-western margin of the
central granite from the base
of Errigal to the shores of
Sheep Haven, near Creeslough,
in which bands of limestone,
and
schist, reepidiorite,
peatedly alternate; and they
are spread over a large tract
lying to the south of Crossroads and around Keeldrum.
The limestones in this district
appear outwardly to be so
little
altered that careful
search was made for fossils,
but without
success; and
numerous thin sections were
examined by myself under the
microscope, but nothing of a
decidedly
organic character
was observed ; and the rock
was found to consist of an
aggregate of crystals of calcite,
in which the cleavage planes
are well developed,
3, 4, 6.

?O
To this series may also be referred the schists, limestones, and
intrusive sheets of Falcarragh, which lie at the northern base
of the Errigal and Muck&h range, and occupy the tract extending to the shores of the ocean. The limestones here occupy an
extensive area, owing to the generally low angle at which they
are inclined from the horizontal position,
(3.) Qua&de Group of Knockalla, Knock 8alt, and ErrigaLThis is the lower and more important of the two quartzite divisions, and is represented in the Innishowen promontory by the
quartzite of Raghtin More. The beds of quartzite are massive,
and rarely varied by the presence of schist, or any other kind of
strata. They compose the ridges of Scraigs, overlooking Lough
Finn, those of Lough Salt Mountain, and of Croaghmore, near
Glen, as well as the greater part of the Fanad promontory.
Of
this quartzite series the fine ridge of Knockalla is also formed,
In the mountainous tract, west of the central granite, this
quartzite is presumably the same as that of which Muckish,
Aghla, and Erriga,l are formed, and which spreads over the large
moorland tract inland from the Bloody Foreland.
The several positions here indicated of the same mass of quartzitic rocks are to be accounted for by the existence of flexures and
fault-lines, along which the same strata are repeated. The peculiar
manner in which the Knock Salt quartzite tails out at the southern
end near Church Hill is, in all probability, to be explained by
supposing that it has been doubled back on itself along an axis
running along the centre of the ridge, as suggested orrginally by
Mr. M‘Henry.
quartzites are suc(4.) iWlforcl
S’chists.- The Knockalla
ceeded by a remarkable series of micaceous and sericitic schists,
with numerous beds of epidiorite, and a few bands of quartzite
They extend from the neighbourhood
and crystalline limestone.*
of Millford, in a north-easterly direction, through the rugged
tract between Rathmullan and Bridgetown, of which Crockanaffrin is the culminating point.
On the opposite side of
Lough Swilly this series 1s represented by the schistose series
of Linsfort, which stretches across Inishowen to the coast at
Glengad Head. To this group are also to be referred the schists
which extend along both sides of the River Swilly for several
Towards the western coast the series
miles above Letterkenny.
is represented by the schists, limestones, and hornblendic sheets
of Falcarragh.
(5.) Croagharc, Hill ccnd Ramelton Grits and Flagstones.These rocks form the ridge of Croaghan Hill above Rathmullan,
around extendmg from Letterkenny to the
and aho the high b
They consist mainly of somewhat mctacoast of Lough Swilly.

* This group is regarded by most of the surveyors as probably representative of some
part of the Glencolnmbkille
group, with probably some older partion of the
metamorphic aerie&
lower

morphosed grits and flagstones with bands of schist, limestone and
igneous rocks. The beds of limestone, which occupy a part of
the district between Letterkenny and Stranorlar, and extend
to Convoy and Raphoe, appear to belong to this group.
The above groups constitute the entire series of strataseveral thousands of feet in thickness-which
enter into the
structure of this district. To the east of them another series,
consisting of sericitic schists, roofing slates, and coarse felspathic
its, occupies the range of hills extending from Inishowen
!ZZead to Carrigans and St. Johnstown, whence it ranges southeastward through the county of Londonderry into that of Tyrone.
In the latter county these rocks are succeeded by chloritic schists,
at the base of which, as recently announced by the DirectorGeneral of the Geological Survey,* a striking volcanic group has
been detected resting upon a core of undoubted Archaean gneiss.
It would thus appear that the metamorphic groups of Tyrone
and Londonderry, probably, on the whole, underlie those of
Donegal.
PdlmontotogicaI Evidences as regards the geological agi! of the
Donegal Rocks.- The indications which have been noticed in
several places, both in the Inishowen and the western districts
of Donegal, of the former presence of fossils, are of the most tantalising character ; for, while they give much probability to the
view that these rocks were once fossiliferous, the indications
themselves are not sufEciently distinct to enable us to say in ail
cases without hesitation that they represent organic structures.
From this general statement we are, perhaps, entitled to except
the cylindrical bodies in the quartzite of Knockalla and the
Bloody Foreland, identical in form with those from the (‘ pipequartzite ” of Sutherland, and considered to be Awneli&tubes.t
It is to be recollected that these Annelid perforations are in the
North Highlands of Scotland associated with truly fossiliferous
strata, and hence it is presumable that only on account of the
high degreeof metamorphism to which theassociated bedsof schists
and limestone have been subjected are similar fossils absent
in the Donegal area. We may also recollect that in West Galway
and Mayo,Lower Silurian fossils have been discovered in slightly
schistose strata, adjoining metamorphic rocks similar to those of
Donegal, and believed to belong to the same great series. Hence
the slight traces of orga8nicforms found here and there in Donegal,
taken in connection with the cases just referred to, all point towards one and the same conclusion-that
the great series of
crystalline schists, quartzites, and limestones, forming the mountainous region of the North-West of Ireland, we are in presence
of altered sedimentary strata which may represent the more

+ Proceedings of Royal Institution, June, 1889.
t Dr. Geikie states in a letter dated 3rd November, 1887, that on comparing
Donegal specimens with those from Scotland, no doubt was left in his mind that
former are crushed worm 4ubes also.
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ancient Palaeozoic formations,
portion of the Silurian system.

even

possibly

including

some

In addition to the Annelid perforations and the peculiar corallike forms of Inishowen, the following indications of fossil-forms
have been detected by the officers of the Survey.*
At Scallan Bridge, near Fintown, Mr. M‘Henry detected
longitudinal markings in iron-pyrites on splintery shales, which
at first sight bear a striking resemblance to the double Graptolites of the Llandeilo and Arenig beds of Wales, as often seen in
the fissile parts of black pyritiferous shales. Of these forms,
Professor Lapworth, to whom they were submitted, states :“ Even the general form, length, and thickness of true Diplograptidcc! are simulated ; but when placed under the microscope, these Donegal markings show no reliable evidences of
structure,
They mccy have been Diplograptidm transformed
into iron pyrites, and then sheared with the containing rock ;
but beyond the general similarity of form there is no proof of
this.“? This is probably about as much as can be said on the
subject.
From a small quarry near the Roman Catholic Chapel, Church

Hill, in calcareous slate, Mr. M‘Henry obtained certain serpula-

like forms weathering out from a lateral surface-apparently
that
of a joint plane. These were submitted to several geologists for
their opinion.
The late Mr. Baily, Paleontologist
to the Irish
Survey, pronounced them to belong to the coral Xyrin,gopora
fascicularis.
Mr. Sharman says, ” The specimen marked
Coralline Structure exhibits, on its weathered surface, certain
tubular organisms, possibly of Coelenterate or Annelide origin.”
Professor Haddon
identifies them as a coral of the genus
Syringoporn.
Professor Sollas gives it as his opinion that the
specimens were undoubtedly of organic origin ; a similar view
On the other hand, Professor
is taken by Professor A. Nicholson.
Lapworth considers the forms ‘( cannot be fossils as they are at
right angles to the shea’r or false-bedded planes, and are simply
adherent to an eroded surface of an old joint plane.“:
From laminated limestone, two miles N,E. of Fintown,
Mr. M‘Henry obtained specimens apparently showing coralline
structure. &Ir. Baily identified them as HaZysites catenularis,
Mr. Sharman thinks they may possibly be organic. Professor
Lapworth says they are exceedingly puzzling, and certainly
simulate HaZysites catenularis, but greatly doubts whether
they are true fossils. Professor Nicholson is also doubtful as
to their organic origin, but thinks they have a general aspect of
‘( eozoonal” structure.

* Described in the Inishowen Memoir, pp. 26
f Letter dated November, 1886.
$ Having had a thin section made through
ecufiar forms, I was unable to discover any
Ptself, so that I have some doubt whether they

and 52.
the rock containing on its s&ace these
structure of a similar kind in the rock
are true fossils.
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Lower Old Red Sand&me.--The
geological structure of North
Donegal is somewhat varied by the occurrence of a representative
of the Old Red Sandstone, which in other parts of Ireland, both
north and south, as well as in Scotland, plays so important a part
in the structure of the country, The strata consist of red sandstone
and conglomerate, lying along the northern base of Knockalla
in the Fanad promontory.
They are bounded along their
southern margin by a large fault ; while in the opposite direction
they rest unconformably
upon the metamorphic rocks. On
first seeing these remarkable strata, so different from those of
the surrounding country, I came to the conclusion that they
were referable to the Lower Devonian period, both on account of
their relations to the subordinate metamorphic series, and on
account of their general resemblance to the Lower Old Red
Conglomerate of the West of Scotland, with which I was well
acquainted ; and on a subsequent
visit, Dr. Geikie, the
Director-General, expressed his concurrence in this view of their
age. These conglomerates, as shown by their pebbles, are of local
origin, and we may suppose that in the Fanad beds we have the
remains of a lake deposit, derived from the waste of the
surrounding lands of the time of the Lower Old Red Sandstone.
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IV.

DETAILED DESCRIPTION-NETAYORPHICROCKS,
a. Glencolumbkille

Schists.

Glen District.* -In describing these schists we shall trace their course
along the eastern mar,@n of the granite from Ardnawark, near Glen,
southwards.
They consist of a serves of strong flaggy micaceous schists,
of a leaden-colour weathering rusty brown, and containing garnets and
small well-formed prisms of staurolite. To the north of the village of
Glen they are concealed by the intrusion of the granite ; but, near the
village of Ardnawark they emerge and occupy the whole valley of
Lough Greenan where their thickness cannot be short of 1,500 or 2,000
They are finely laid open in the cliffs which rise above the
feet.
southern side of this lough, dipping S.S.E., at 15O, and bounded on

* Mr. Wikinson’s district.
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the east by the dolomites and epidiorites of the Lough Gartan s&err, and
on the west by the granite of Crockmore. Two thin bands of limestone
and another of hornblende schist occ77r in the lower part of the series
in this neighbourhood ; but as a rule, it is remarkably uniform in
composition as compared with that which succeeds it in ascending order,
WArnelythe Lough tiartan series.
These flag,7 schists are again laid open in a q77arry north of the
road to Letterkenny near the entrance to Barnesbeg Gap.
They
contain black staurolite crystals, and are worked for flags and tile-stones.
The dip is E.S.E., at 40”, and from beneath rises the granite of
At the entrance to the gap, we observe
Crockmore and Stragraddy.
several alternations of schist and intrusive granite (see fig. 5), the
schist being hornblendic in the lower part and containing garnets.
In this locality the Glencolumbkille schists spread out to a breadth
of nearly a mile, but from the southward they gradually become
The granite margin, by a slightly transgressive course,
narrower.
approaching the Lough GTartanseries- till on reaching Claggan Lough,
south of Carrowstrasna, the dolomites of this series are actually in contact
with the granite.”
b. Lough

Gartan

Limestone

and Dolomite

Group.

Glen District .-This gro77p composed of alternating beds of limestone
or dolomite (some of which have been extensively worked), sheets of
epidiorite, and varions kinds of schist, is finely displayed along the
western base of Lough Salt mountain, from the banks of the Glen
river, by Ardnawark to Lough Reelan.
Thence it extends along the
western shore of Lough Salt and southwards along the broken and
terraced hills overhanging the Camowen brook on the eastern side.
The group, here reachin,* a thickness of several hundred feet, passes
beneath the quartzites of Lough Salt mol7ntain, but is considered to rise
to the surface again east of this range-in
consequence of an inverted
folding of the quartzites- and to underlie a band of country stretching
from the head of Mulroy Bay to the banks of Gartan Lough and aro77ndto
Lough Finn.
Between Lough Greenan and Lough Salt, these beds are
underlain by the flaggy micaceous schists of the Glencolumbkille gronp,
and consist of four or five successive sheets of epidiorite with intervening
beds of lime-stone, generally magnesian, and bands of micaschist. These
strata, having a slight dip towards the east, pass below the waters of
Lough Salt and on emerging break out in a range of terraced hills,
ranging southwards till they gradually sink down and disappear beneath
the great masses of boulder clay, or of peat, which occnpy the valley of
the Lurgy river in the neighbourhood of Goldrum Bridge.
Sections are
almost continuous along the borders of Lough Reelan, Lough Salt, and
Lough Greenan (fig. 6).
The uppermost bed, immediately below
the base of the quartzite, consists of limestone-which
is well laid
open on the banks of Lough Reelan and the north end of Lough
Salt; but, owing to a fault which run; below the lake, and is well
shown in the cliffs at the southern end, this bed of limestone is
+ As already state&it formerlyappeared to me thatan unconformity
existed between
the Lough Gartan and Glencolumbkille series, a view which seemed to find confirmation
in the presence of pebbles of schist and granite in the dolomites of the former ; but, on
the view that the pebbles have been derived from another source, the conditions
may be explained by supposing the granite to have been intruded slightly across the
beds of schist.

.
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there concealed, and the quart&e is brought into immediate contaot
with the mass of epidiorite which properly underlies the limestone.
At a short distance further south, the limestone re-appears, occupying
its proper position between the epidiorite and the quartzite (as the fault
gradually dies outj, and is visible about the farm of Carrickbrack, The
band of limestone here described is in all probability the same as that
which runs along the margin of the quartz&e at the eastern base of the
It has been traced to Cranford Rock on the shore of Mulmountain.
roy Bay, and hence is there known as “ The Cranford Limestone.”
At
the foot of Lough Salt mountain it is probably over 100 feet in thickness,
of a blue colour, and crystalline structure, and dips towards the southeast at 50°.
Fig. 6, Section in Cliff N. of L, Reelan.

Q. Quartzite.

L. Limestone (dolomitic).

D. Foliated epidiorite.

S. Mica schist.

Glenjh and Glendowan Districts.* -The lowest metamorphic sedimentary rocks in these districts are the Lough Cartan schists and limestones, which come beneath the great white quartz&e group of the
county. They consist of dark leaden coloured and grey micaceous and
chiastolite schists, and often black pyritous phyllites, with quartzose,
or fine grit and sandstone beds occurring in a lenticular manner at
intervals, but more especially in the lowest part of the group, and having
the great schistose limestone zone towards, or at the top.
The usually associated intrusive sheets and dykes are largely
represented, particularly in the uppermost portion of the group.
Being generally of an argillaceous
nature, the rocks have, Pin
consequence, been far more contorted, puckered, and crumpled by
the lateral pressure than the overlying more rigid quartz&es, so much
so, that it is but seldom the original bedding planes can be, with any
degree of certainty, traced, the north and north-west shearing and
thrusting forces having sometimes almost entirely obliterated them, and
given rise to a new structure resembling deposition planes.
The same rock-masses vary much in general character according to the
The limestones, for instance,
intensity of the metamorphic action.
occasionally change from the prevailing grey into pure white crystalline
(saccharoid) and light buff-coloured marble, as at Derryreagh, on the
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north-west side of Lough Gartan, and in the Owenbeagh Glen. At the
latter place, the limestone becomes highly magnesian, and somewhat
resembles Sienna marble in appearance and colour. Tn the Owenbeagh
river, a little south of Barracktown, the grey limestone has become
slightly serpentinons, and associated with it are thin beds of actinolite
and steatite schist, Near Mill Bridge, a little north-east of Fintown,
the limestone assumes a salmon-pink colour, but its extent is not
sufficient to render it available for use as a marble. Indeed none
of the limestones in these districts are suitable for anything but agricultural purposes, or for use as mortar ; for even where the rock is in
quantity, it is always intersected by small joints and shear planes,
which prevent it from being raised in sufficiently large blocks,
In the Scallan river valley, two and a half miles north-east of Fintown, the dark phyllites or shales are in places so slightly altered,
that some of t,hem have yielded traces of what I consider are the remains of Graptolites (already referred to, p. 22). These forms occur
generally as pyritous bodies in black splintery (indurated) shale, the shale
being associated with grey sandy limestone beds, and fine grey and
brown grits.
Diligent search has been made from time to time at this
locality, and elsewhere in the county, in the hope of procuring some
well-preserved specimens of these supposed fossils, in order to be able,
if possible, to identify some particular species, but unfortunately, without
success ; even the slight alteration which the rocks have undergone at
this particular place having been sufficient to obliterate the cell structure
and definite form of tho graptolite.
These lower schists and phyllitcs
predominate in the districts of Lough Finn, Scallan River valley, and
Brockagb, also at the head-waters of the River Swilly at Altadush and
Treankeel, where they are occasionally repeated by sharp inverted
foldings. Down the Finn Valley, towards Brockagh, however, the rocks
lie at lower angles than usual, and appear merely to undulate gently
without being overfolded or contorted.
The latter portion of the
district being very generally covered with thick drift and peat bog, its
geological structure is rendered more or less obscure, and the rocks are
only occmionally laid bare in the river and stream cuttings.
fi’tranorlar District.*- Many varieties of mica-schist occur, the differences of which may probably be traced to slight differences of composition in the original beds, and partly to the different degrees of
metamorphism which they have undergone. There are, however, some
decided changes of character, certain features prevailing throughout
separate areas, and marking distinct zones, which pass gradually one
into the other. Of these differences it will be sufficient here to refer
to one well marked example.
At about two miles east of Lough Deele there is a transition eastward, in ascending order, from highly gneissoid schist, often in thick
The
beds, to the more common grey fissile mica-schist of the country.
former predominates throughout the area to the south, embracing Three
Tops, Stroangibbagh, Thonevancil Hill, Liskcran Hill, and the district
These rocks come to view
lying east of Gorey Hill, as far as Dunwiley.
extensively on the hills immediately north and east of Cark Mountain.
The gneissose structure is almost universal, and specimens from some beds
are scarcely to be distinguished from fine schistose granite, In many cases
a very delicate and finely crumpled foliated texture is prevalent. Bands of
*By

Hr. Egan,
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quartz-schist occur at intervals, and all are frequently tzaversed bg
This may be taken as a general description of the
white quartz veins.

Those of
rocks composing the hills southward of Cark Mountain.
Corlacky Hill, which are among the lowest in this group of gneissoid
schists, have a bluish grey colour, and occur sometimes in massive beds,
with the foliation generally indistinct, except in the rocky ground northeast of the hill.
The ground about Ballynatone Lower is partly occupied by very
dark mica-schist, as seen in the streams, including beds of highly
quartzose micaceous grit, some of which is slightly calcareous. The
darker beds produce flag-stones. These occasionally contain spangles of
olack and bronze-coloured mica, and in some there are minute crystals
of actinolite.
Iron pyrites is of common occurrence.
In a plantation south-west of Dunwiley, the rocks, which are generally
similar to the bluish schist above mentioned, are quarried out in large
flags, with micaceous surfaces ; and at Craigmagowan, in the south-east
of sheet 16, there are beds of hard bluish gneissoicl schist, containing iron
pyrites, which have been slightly quarried. With these are associated
layers of soft unctuous schist, both containing small octahedral crystals
of magnetite.
On Stroangibbagh, on the northern part of the adjacent hill to the
north-west, and also in the stream nenr Eirkneedy West, glistening
grey mica-schist succeeds the zone of mora solid gneissoid schist ; and,
at intervals among the gener:ally similar rocks that underlie this district
to the east, there occur bands of dark fissile schist, and hard quartzose
beds of lighter colour.
The schists in the south-cast of sheet 1G are chiefly dark-sometimes
quite black-and
contain iron pyrites. At Cooladawson Upper, there is
a passage upward into these from gneissoid strata like those described
above ; and a wide band composed of these more fissile rocks passes east
of D nn Wiley, underlyin g the qna4z-schist and limestone which come
in a little to the east and north-east.
Thin bands of crystalline limestone often appear at the surface
throughout the area lying a few miles south of Letterkenny, and
they have been quarried in screral localities, both for agricultural
and building purposes, The limestone exhibits different degrees of induration, crystallization, and schistosity, with vsricties of shade and coleus
These bands, as they occur in mass, are
and delicacy of lamination.
preceded by lenticular groups and isolated beds of limestone among
the non-calcareous schists.
At a cluster of houses one mile N.N.E. of Dunwiley, thcrc are thin
beds of light-coloured crystalline szhistoso limestone and calcareous
schist containing veins of white talc-spar, and a littlo white quartz.
Those which occupy the ground immediately west and north of Knockagarran House are generally similar, and include occasional beds of white
granular pure limestone, the presence of white calcite and quartz being
a usual feature. In a few cases the limestone is deteriorated by the presence of iron pyrites. Small quarries have been opcncd in spot8 where
there is little drift over the rock.
At a mile N.N.E. of Tyrcallen, blue crystalline and finely laminated
limestone is opened up in a quarry for a thickness of 50 to 60 feet ;
and in a larger quarry 300 yards south of Horsehill House, there are
similar bands, varying in thickness from one inch to about a foot, and
separated by micaceous partings and layers of caicareous schist. Calcspar OCC~UX
here in abundance, with white qu:trtz; and iron pyrites is
found in small nests. Here also a little fluor-spar W~ZImet with.
a, r. J5
n

In old disused quarries, a short distance north of Horsehill House,
the harder and more crystalline limestone yielded very good lime, while
the lower beds, as at present exposed, are said to be almost worthless,
partly owing to the quantity of quartz present. 9 better quality of
rock is, however, said to exist lower down.
Excellent flags of large size are procured from blue crystalline and
finely laminated limestone nearly half a mile south of Tyrcallen ; and
similar beds, in part indurated and crumpled in contact with a sheet of
dicrite, occur in a quarry half a mile west of Cooladawson Middle.
South-eastward from Cloghroe Bridge the limestone has been, and still
Some of the harder and more
closely-grained varieties were got out in large blocks, and might be used
for marble, being beautifully marked along the lines that represent
original lamination. Beds of white marble also occur, but it is said that
no large blocks were obtained. From fragments picked up on the site of
a small quarry, it appears to be of a quality suitable for statuary work.
Very good lime is obtained from the beds at Aughagault and in its
In a section along the stream north of the village they are
vicinity.
contorted, and among them are bands of shale. Here and at Callanacor,
to the S.S.W., they contain white quartz and calcite. The prevailing
colour is bluish grey, but coarsely crystalline white limestone occurs
there in small quantity, as well as at Callan Upper, between masses of
schistose epidiorite.

is occasionally, quarried for burning.

At about a mile down the river from the place last named, beds of
white indurated limestone or marble, are associated with epidiorite,
together with the more common bluish crystalline limestone.
The same
evidence of contact-metamorpbism is seen between Aughagault and
Lissinisk, where thin beds of marble show a folded and crumpled
structure.
Creeslozcglb District.* -On crossing the granitic tract to its northern
and western side we again meet with the Lough Gartan beds occupying
a band of country stretching from the southern shore of Sheep Haven
in a south-westerly direction by Creeslough to the southern flanks of
Muckish mountain.
From the boundary of the granite towards Creeslough and Ards, the strata gradually lessen in their inclination to
the horizon ; but for a distance of over a mile the prevalent dip is
towards the S.E. at angles varying from 60” to SO”, and from that
to vertical.
On approaching the river Carrownamaddy near the
latter place the beds roll over to the north-west, But were we to
estimate the thickness of the series by the dip of the strata, it would
be found considerably to exceed a mile. Such an estimate would probably be excessive, and we are, therefore, inclined to conclude that the
beds which appear to pass, one under the other, across a section of nearly
two miles in width, are in reality repeated by concealed flexures in which
the dip is often reversed, and the strata are inverted.
This view is
supported by the evidence afforded of the enormous amount of lateral
thrusting to which the rocks of this part of Donegal have been subjected,
as shown by the foliated condition of the granite and of the hornblendic
and other rocks.
Amongst the most important of the strata of this group are the bands
limestone.
Several of these have been traced at intervals for
distances
of over a mile. Owing, however, to the fact that the cal-

of
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careous rocks have often been dissolved by water holding carbonic acid
gas, the places which the bands of limestone occupy are generally hollow
glades between the hornblendic and schistose ridges, or little loughs and
marshes, so that their presence might not even be suspected except by
an experienced field-geologist.
The largest of these bands of limestone
may be traced from Hazelmount near the southern shore of Sheep
Haven-where
the width of the band is about 300 feet, and the beds
are nearly vertical-to
Druminian Old Church, and onward to Quarry
Point on the shore of the estuary of Lackagh River.
Here the
beds are well laid open, consisting of crystalline blue limestone,
becoming schistose in the upper part, and dipping towards S. 20 E.
at 70°; the whole mass must be about 300 feet in thickness.
On the
western side of the estuary this band of limestone does not immediately
appear ; but it may be inferred to occupy the remarkable depression,
bounded on either side by wooded ridges of schist and hornblende rock,
which runs up to and beyond Duntally Bridge, and is liable to be
flooded. Between the bridge and Lough Natooey South, the rocks reappear and are laid open in a quarry by the side of the Creeslough
road. ,Here a band of micaceous schist separates the limestone into two
bands, and in this manner it ranges by Loughs Roosky and Aleane to the
valley near Larkagh Bridge.
In the northern part of the valley just mentioned the rocks, chiefly
phyllites, are similar to those at Muckish, being dark in colour and
having an unctuous feel, but to the south they are glistening micaschists, often calcareous, and in some cases they contain actinolite, and
pass into a variety that may be regarded as schistose limestone.
They
are best seen in the Owentiagreeve stream-section to the north and
north-west of Calabber Bridge.
In the upper part of that section are
found dark mica-schist and phyllite with epidiorite succeeded by a
glistening calcareous schist and beds of blue limestone, where the road
approaches the stream. Over these come mica-schist, limestone, and
epidiorite with actinolite schist, which pass under hard gneissose beds
with limestone, lying in the axis of a synclinal curve. Farther south
the calcareous actinolitic and dark micaceous schists reappear, and are
traversed by veins of granite and pegmatite, which, with the associated
beds, may be traced south-westward for nearly a mile along the northern
bank of the Owenbcg river.*
The hornblendic rocks (diorites and epidiorites, like those of the
Scottish Highlands) follow the general strike of the beds with remarkable regularity as a whole, but nevertheless present in many places
evidence that they are intrusive sheets or sills. They consist of crystalline-granular masses of hornblende, felspar, and sometimes a little
quartz ; and, as regards macroscopic structure, are often massive, at
They have clearly undergone metamorphosis,
other times foliated.
having been originally, in all probability, sheets of basaltic (or diabasic)
lava extruded from time to time either between the strata or poured
out at the surface over the floor of the sea-bed in which the associated
Some of the old “ necks ” of eruption may,
strata were deposited.
One of them is probably the great
perhaps, still be recognised.
mass of diorite which occurs west of the village of Kill near the
This mass, from its irregularity
southern shore of Sheep Haven.
of form, contrasts remarkably with the bedded sheets elsewhere.
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It breaks through and crosses the rocks in various directions instead
Similar masses of intrusive diorite
of running parallel with them.
occur in the valley of the Faymore River north of Creeslough, but of
They appear as small bosses breaking through the
smaller extent.
schists and other bedded rocks which have a definite N.E. to S. W.
strike in that neighbourhood. *
J’ana;d District.t--The
represcntatires of the Lough Gartan dolomitic
group and Falcarragh schists and limestones, are well developed in the
neighbourhood of Tamney (spelt Tawny on the map). About a mile
south of this village, at Rossblaney and at Ross Point, blue limestones
full of calcite strings dip generally to the S.E. at varying angles, and
at Ressnakill Church evenly-bedded light blue limestones also dip to
the. SE., and are quarried for building purposes, large compact blocks
being easily raised.
Elsom Moross Strand west of the church and along the shore by Morose
Point and Ferry to Tamney, ilaggy limestones, calcareous schists,
micaceous, and chloritic schists alternate in many places, the beds being
crumpled and puckered. The boundary drawn on the map between the
schists and limestones along this coast is not very definite, as there are
calcareous beds in the schists, and thin micaceous bands in the limestones, the boundaries being only intended to show the general division
between each set of beds.
North of Tamney at Msssmount R. C. Chapel blue even-bedded limestones dip westwards at 25O. On the shore to the north of the chapel,
near Agharooney Point, the following section was noted in ascending
order ;1. ChIoritic schists.
2. Thin blue limestones.
Calcareous schists,
:: Crumpled mica-schists with quartz veins.
Even-bedded limestones.
:: Finely crystalline epidiorite weathering rusty brown.
The entire length of section is about 300 yard?, and tho beds dip
,.-_
northwards at ~3,‘.
Westwards at Croghnn House, Fanad Glebc, and Springfield, the
limestones are of a light bluish colour, massive, and even-bedded,
They are disturbed by four
their general dip being northwards.
well-defined N. and S. faults, the most eastern one cutting off
completely both the schists and limestones.
North of Croghan House
thick massive beds of cream-coloured dolomite occur, which terminate
against one of the lines of fault.
On ,the eastern shore of Mulroy Bay, Iocally called “ Between the
Waters,” bluish grey and white limestones occur. They arc generally
even bedded, and devoid of interstratifications of schist. At Moross
Ferry light blue limcstoncs which dip to the W.N.W.
at 2,5O, were
traced for a considerable distance both N. and S.
Along the eastern
shore of the peninsula in Mulroy Waters, from Drumnarigh northwards
to the fault boundary, massive and even-bedded blue limestones are bent
* Theargumentsin favourof tbe “ contemporaneous
” originof someof the diorite(or
epi-diorite)sheetshave beenvery clearlystatedby &Ir.Kinahanin this Memoir(p. 64).
The sheetawerecertainlyextrudedbeforothe periodof metamorphism.-E,H.
t By Mr. Cruise.
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in a series of anticlinal and synclinal flesures.
These beds are also well
shown inlandat BallyhorkLake, at Cloone, and at Ballyhork South, where
they are associated with thin beds of dolomite.
The general dip is to
the N.W., with, however, some local changes which will be seen on
reference to the map.
Along the southern shore of Kindrum Lough also numerous beds of
limestone appear from under the quartzites, generally thin bedded,
of a greyish blue colour, and more or less schistose in character.
At Lord Leitrim’s Lodge, north of the lake, beds of finely crystalline
white limestone occur. Specimens obtained at the surface are so full of
cracks and joints as to be useless for ordinary building purposes or for
ornamental work; but it is quite possible, if the quarry were properly
opened and developed, that a valuable stone might be obtained.
At Kinacarragh, near the southern margin of Sheet 4, and to the west
of the main road from Rathmullan to Portsalon, contorted white and
blue limestones are quarried principally for lime. At Carron Lower,
and extending to Ballymastocker Bay on Lough Swilly, pale blue
limestones, with numerous calcite strings, are seen dipping to the S.E.
at 55O, and are supposed to be a continuation of those at Kinacarraghbeing slightly shifted to the north by a N. and S. fault. Their probable
thickness is about 300 feet.
The remaining exposures of limestone to be referred to are those in the
granite. West of Fanad Head, at Balloor, five patches, varying from
a few feet to forty feet in thickness, have been enclosed in the granite.
In some cases their strike is that of the general rocks of the country,
They vary in colour from
while in others it is at right angles to it.
blue to white, and from finely crystalline to saccharoidsl, being in all
cases highly altered. South of Sessiagh Bay, on the western shores
of Mnlroy Waters, there are also several patches of limestone, caught
up in the granite, similar in character to those west of Fanad Head.
Slightly altered phyllites form the escarpment south of the village
of Glinsk, of a dark grey colour, containing cubical crystals of iron
pyrites about one-eighth of an inch in diameter, which, in weathering
out, give the rock a peculiar pockmarked appearance. The dip is to
North of this village, along the shore, and
the S.E. at 60° to 70°.
in the rising ground to the east, typical mica schists and sericite-schists
are freely exposed. At Doaghmore Strand to the north, near a sluice
erected to regulate the tidal flow over a large t#ractof slob land, extending
inland to Lough Napaste, hornblende schists may be observed.
Dunfanaghy and Ads District.*- Throughout this district, which is
separated from that of Creeslough by the wide valley of the Faymore
River, the strata are but slightly inclined as compared with those of
Creeslough, except where there are local disturbances in the vicinity
of faults; as in the case of the quartzite on the top of the hill
above Ards R. C. Chapel, where they are vertically in contact with a
transverse fault. Throughout this district the alternating strata of
quartzite, limestone, and epidiorite constitute a series of terraces,
breaking off in escarpments, and alternating with wide . valleys
eenerally composed of micaceous schists and flagand steep slopes, b
stones. The regularity of the stratification is occasionally broken by
lines of faulting, along which the beds are shifted and disturbed ; and the
district is likewise characterised by the occurrence of dykes of felstone
* Mr. Wilkinson%
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~lhd porphyry. which traverse all the metamorphosed rocks, but are
themselves unaltered. To these we shall recur further on. The rocks
of the Dunfanaghy district belong mainly to the Lough Gartan group ;
but portions of the Glencolumbkille schists appear here and there.
The limestones of this district are generally in contact with sheets
They are crystalline, generally flaggy and
of epidiorite or diorite,
micaceous, and often characterised by delicate shades of grey, yellow, or
pink. Though not capable of yieldin, 0 large blocks, there can be no doubt
that specimens of beautiful marble might be obtained in the neighbourOne of these marble bands has been traced from
hood of Dunfanaghy.
the margin of Rinclevsn strand, eastwards to Kilcampbell, and thence
In some places the rock is white, but is generally
to Sessiagh Lough.
blue, grey, or pink. It forms the northern shore of the lough, passing
below calcareous schists, and resting on epidiorite.
On the east side
of the lough the limestone is traversed by several narrow dykes of
At Faugher House it is broken through by a line of fault,
felstone.
with an upthrow to the south-east ; but may be traced from the road by
Faugher Lower to the margin of Marble Hill strand. Here the dip is
S.S.E. at 15“-20Q, and the thickness of the rock about 100 to 150 feet.
Another important band of limestone has been traced from Lough
‘Agher to the southern shore of Marble Hill strand. This is probably
the same band as that just described, repeated by faulting and flexuring.
It is about the same thickness (from 100 to 200 feet), and similar
in mineral character. At Lough Aghcr quarry, and as far as Culleragh, the limestone dips towards the north-west, and rests on a
Owing to this dip, the beds which pass below the
sheet of epidiorite.
surface at Dunfanaghy re-appear at the surface on the opposite side of
a synclinal trough. At Culleragh, however, the dip is reversed along a line
of fault; and henceforth, till lost below the sands of Marble Hill
strand, the limestone dips towards the south-cast. This is also its dip
on the north shore, where apparently a lower bed, owing to the fault,
is again brought to the surface. The limestone is laid open in numerous
quarries all along its course, particularly in the neighbourhood of Ards
Church. Here it is crystalline, flaggy, or schistose, and of a blue
colour ; the general dip is south at 15620Q.
Another thin band of limestone, sometimes dolomitic, occurs amongst
the quartz&s above the Ards band just described. The same band in
the form of schistose dolomite may again be observed on the summit of
Crock-na-killa, formLng an outlier surrounded by quartzite, on which it
rests, and this again is underlain by bedded epidiorite.
A fault,
traversing the west side of the knoll, brings the dolomite down to a
lower level on that side, and all the beds are cut off by an upcast
fault along the south of the knoll. The structure of this peculiar hill
can only be properly understood by reference to the map ; but it is
interesting from the varieties of rock, and their relationship to each
other, owing to the lines of faulting just described, Some of the lines
of dislocation here referred to are, no doubt, thrust-planes.
l?rom the above account it will be observed that in the Dunfanaghy
and Ards district there is but one bed of limestone of, any importance.
It is prob2tbly the representative of the Crnnford limestone, and of that
of Culdaff, with the coral-like forms.
lP0r-n Bead.* -On
the east of Horn Elead (Sheet 4) some beds of dark
calcareous and pyritous schist and schistose limestone presumably belong

* By Mr. Egan.
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to the same horizon as those just described. They are p-x&rated
3y veins of dark finely crystalline diorite, and capped by a mass of the
same rock, in the vicinity of which the bedding is much contorted.
Tho
more pure limestone occurs in two bands close together, each varying in
thickness from about three to Eve feet.
Crossroads (Falcarragh) and Gweedore District.*-Tho
mountain-ridge
N.E. of Muckish, extendiug to Crockatee Hill, is composed principally of dark leaden-coloured mica-schist and phyllite, with much
iron pyrites, generally occurring in cubical crystals, and presents, for
the most part, a surface of bare rock. These strata are often highly
contorted, those on the north-western side, in the vicinity of the fault
bounding the quartzite, being almost vertical or inclined at a high angle,
while to the south-east they form rough tabular crags, and dip at a low
angle against a parallel line of fault. To the south-west these schists
are inter&ratified with quartzitic beds, and are overlain conformably by
the massive quartzite that composes the greater part of Muckish Mountain, on the southern flanks of which, however, they are separated from
the quartzite by the latter-mentioned fault. At the northern side of
Muckish Gap these rocks are seen in dip section, inter&ratified with
schistose limestones, all the beds being highly contorted and thrown
into numerous folds. Many of them, particularly in the immediate
vicinity of the road through the Gap, are characterized by curious
lenticular or ovoid portions of gritty or quartzitic schist, around which
the foliation curls. These probably represent harder parts that yielded
less easily to the shearing forces than the softer argillaceous material
associated with them.
The hill on the south-west of the Gap is composed of the same dark
leaden-coloured schists, the continuation of those before noticed.
These
rocks undulate in large curves, and at the summit of Crocknalaragagh
are disposed in a shallow s~nclinal basin, on which thin beds of quartzite
rest, capped by others of mica-schist. From this basin south-westward
to Lough Alurig, dark grey schists form steep cliffs over the lake,
making a striking feature in the contour of the hill.
Northward
they are abruptly terminated by a fault against beds of quartz&e, which,
like those in the outlier just described, appear to have originally occupied a basin ; as is evident in the district south-west of the lough, where
these quartzites, forming the peaked hill to the south of Aghla Beg, rest
on a synclinal trough of mica-schist. Farther south-west, towards Lough
Altan, the dark leaden-coloured schists, there freely exposed, are
separated from the main mass of quartzite on the north by the great
fault that ranges along this formation for many miles to the north-e,ast.
The schists of the Falcarragh portion of t,he district occupy most
of the wide valley lying between the Muckish and Errigal range
of mountains on the south-east, and the quartzite elevations that
extend northward from Lough Nacung on the west. Their position is
difficult to explain, as they appear to occupy a basin resting on the
quartz&, and would thus seem to be newer than the schists we have
just described, which are clearly under it. A key to their true position
may be found on tracing the course of certain distinctive beds, as for
instance, those of limestone that apparently overlie the quartzite, in the
East of the Trusk Lough and Lough
vicinity of Lough Agannive.
Nacreevagh these limestones are bent into several anticlinal and
synclinal folds, ultimately, however, appearing to pass under the quartzite
?.
$’By Mr. Nolan,

at a high angle; but at the foot of Err&al they are undoubtedly below
We may, therefore,
it, a position which they elsewhere occupy.
conclude that the superposition of the schistose series to the quart&e,
in the district to the north, is deceptive, and that the apparent succession
in that localityis duo to one of those great inversions into which the
Donegal series of rocks has occasionally been thrown.
Besides this
inversion, other causes have combined to complicate the structure of this
remarkable district.
Evidence of considerable movement to the N.N.W.
is found in the striping and crumpling of the rocks, and elongsttion of
their component materials. This movement appears to have been far
more violent on the western side of the valley, so that there is every
probability that the schist there, apparently resting on the quartz&, has
been brought into that position by a series of upthrust movements; a
conclusion which is confirmed when we find that its line of boundary
appears to truncate the successive beds of quartzite that crop out on the
mountain to the west of the Cweedore road. (See Horizontal Section,
Sheet 34.)
Proceeding to describe this schistose series. in detail, we find, to the
east of Trusk Lough, flaggy mica-schist, the beds in the immediate
vicinity of the diorite being baked. These rocks are more largely exposed to the west of Lough Agannive, where also dark schists crop out,
as well as other rocks that exhibit bands of colour corresponding in
direction with the strike and dip. On the south-western shore of
Lough Agannive, and a little to the south of that lake, the flags become
less micaceous, anll pass through gradations of felspathic and quartzitic
bands into ordinary quartzite.

.

A peculiar variety of mica-schist was noticcd to the south of Trusk
Lough, in which small hexagonal plates of mica are disseminated, not
only along the planes of foliation, but promiscuously throughout the mass.
At a mile and a half to the N.N.W. slightly micacized argillaceous schist
is found in the bed of the stream that flows north-eastwards from Lough
Agrougha, while mica-schist of the norm:tl type forms the hill to the
east. ‘l’o the north-east, at Csshelnagor, schistose flags occur, some of
which are calcareous, and in the stream that flows westwards iuto the
lake at that locality, the schists under the diorite are seen to be baked
and indurated.
Here, as in the locality near Lough Agannive, several
small quarries have been opened on these flags.
Mica-schists occupy most of the valley northwards towards the sea.
They are much disturbed and broken up by igneous intrusions.
The banded structure already referred to continues to be a characteristic
feature, and, as in the former case, probably indicates original stratification. At Rocktown staurolite was found, and the same mineral also
occurs a little to the south of Ards Point.
At this latter locality,
too, some of a peculiar schist like that at Trusk Lough was observed.
The upper part of Cashel Hill, which lies to the east of the village
of Bedlam, is composed of dark grey micA-schist, forming a small
basin, resting in a synclinal trough of limeshone. Northwards, micaschist and phyllito appear on the hilly ground that extends towards
Ballyness Bay, but perhaps the most remarkable section to be seen is
that on the old road leading from Crossroads to Gortahork.
The rocks
here are chiefly banded phyllites, and display the most extraordinary
puckerings and contortions, the cleavage for the most part dipping to
E.S.E.
Similarly contorted banded phyllite may be seen on the shore
of Ballynesa Bay, chiefly in the vicinity of the Pier,
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Immediately to the south-east of the village of Crossroads, crags composed of lustrous schists, some of which are sericitic, stand out, and
farther S.E. calcareous schist is found associated with thick beds of limestone. North-ea&wards, in and about the stream-section north of
,Seaview Lodge, flags similar to those before described reappear, and are
worked for roofing and other purposes. They again occur in the neighbourhood of Dunfanaghy.
Bands of schistose limestono commonly occur throughout the series
just described, and are usually associated with dykes and intrusive
sheets of basic rocks, a circumstance which has already been noticed
in the description of other parts of this country.*
This association
is well exemplified in the district to the east and south-east of Puckish
Mountain, the numerous beds of limestone alternating with parallel
sills of diorite. Most of these schistose limestones are of the prevailing
greyish blue colour ; but some remarkable bands are characterized
by the presence of actinolite, which at first sight gives them very much
the appearance of hornblendic dykes. These peculiar rocks mostly occur
in the vicinity of the Shanowen river, north of Lough Brockagh, whence
they may be followed south-westwards to the Owennagreeve river, near
Calabber Bridge, and beyond it, till they disappear und;?r the great tract
of peat in that direction, but they rise again to the surface some miles
further south-west, near Dunlewy.
Schistose limestone, with white quartz veins, occurs on the mountain
slope north of Muckish Gap, being probably identical with that found
at a distance of three miles to the north-east. In a stream course, on
the opposite side of the Gap, dolomitic calcareous schist appears, and a
similar reek occurs higher up, at the base of the little outlier of
quartzite on the top of the mountain.
To the south-west, blue schistose
limestones, similar to those before described, crop out in several places
towards Lough Altan.
In the schists of the north or Falcarragh part of the district, limestones arc also prevalent, the most important being those which, as
already mentioned, appear to overlie the quartzitic range of Muck&h
and Aghla on the north-east, and that of the Gweedore district on the
west. As already explained, this appearance is probably deceptive.
Yellowish dolomitic-looking schistose limestones there alternate with
others of a greyish blue colour. In some places the rock becomes a
beautiful white marble, portions of which might, perhaps, be utilized
for economic purposes. This variety is found at Procklis Lough, north
of Lough Altan ; west of Lough Agannive, and far&her south in the
vicinity of Trusk Lough.
The limestones that border the quartzite on the Gweedore side of the
valley are chiefly of the greyish blue variety, and though in some parts
concealed by peat, they can be traced almost continuously in the ground
east of the road to Falcarragh, from Keeldrum northwards t,o the village
of Bedlam. In that locality they unite and double back, forming a wide
band extending from. the sea at Ards Point southwards to Beltany,
where they form the base of the syncline occupied by micaceous schist
From thence they strike north-eastwards to the Ray river, tit Moyra,
beyond which they disappear under the peat bog, and are no doubt
represented by the limestone to the s’outh of Dunfantighy, described at
page 38. The width of this band is probably due both to the general

-_
* See Ref. Expl. Memoirto acccgpany Sh. 17, PP* 18 and21.
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hw dip of the beds, which are in many places horitiontal, ahd to their
occurrence in several shallow anticlines and synclines.
In many places
they are flaggy and are used a2 building stones. Thin sections of these
limestones have been examined under the microscope by Professor Hull
and Dr. Hyland, for the purpose of ascertaining whether they afford
evidence of organic structure, but they were found to consist entirely
of crystals of calcite.*
Islccndv of Inishbeg, Inishdooey, and Zn%~boJn.+--The mica-schist of
Inishbon, underlying the quartzite of Inishdooey, is generally dark
coloured, with bands of grey, and often exhibits a delicately foliated
structure, Some beds contain staurolite, as may be observed at a point
a little north of Carrickdronagh.
Precisely similar rocks occur on the
mainland at Cnrran’s Point, and further east at Meenlaragh.
In each
locality they are penetrated by veins from the neighbouring granite,
and also by later dykes of felstone, felstone porphyry, and basalt.
White quartz-veins are common at Curran’s Point, where the schist is
also traversed by a vein of hard grey pegmatite enclosing small wellformed garnets.
The quart&e
on .I&hbeg is overlain by a series of thin beds
of blue and whitish limestone, the latter sometimes variegated red
and light green, and containing garnets. These come to view again
on the northern part of Inishdooey, and to a small extent at several
points on the mainland., m shown by the map,
The garnet,s are
abundant in some of the beds, especially on Inishdooey.
Dunkwy
and 2%~ Districts.$The series of schists, limestones, &c.,
south-east of Muckish, described by Mr. Nolan, extends south-westward
as far as Dunlewy, to reappear at the foot of Errigal, north-west of
A good section may be observed in the cliffs of
Dunlewy Lough.
Beaghy Hill overhan,aing Lough Altan, where the series consists of
dark grey fissile schist, the foliation of which dips north-westward.
Were the dips to be relied upon 5~sindicative of original bedding, they
would point to the reappearance of this dark grey schist series on the
south-east of a sharp anticlinal fold in Meenagappoge Burn near the
Here, however, light grey sericitic and silvery micagranite boundary.
schist prevails ; and the strata retain this prevailing character southwestward to Dunlewy.
Throughout the whole series, from Dunlewy
to Lough Altan, it is diversified by the occurrence of bands of
hornblende-schist and of sheared fine-grained granite; the former of
which may be highly sheared offshoots from diorite, which appears at
several points around Errigal; and the latter are doubtless connected with
the great granitic intrusion, in some instances obviously so, as indicated
in the Horizontal Section across this area. The mica is usually light
silvery grey, the folia being sometimes dotted with scattered flecks of
a black or dark green mineral. Felspar seems a usual constituent of
these schists, as well as quartz ; and they are frequently stained with
iron oxide, derived from decomposing iron pyrites.
The schists dip towards the hill both north-east and north-west of
Dunlewy, which indicates that they pass beneath the quartzite in both
localities.
This, though doubtless the correct conclusion, is rendered
less obvious by the intervention of numerous faults, some of which are
indicated on the published map. Though most of these dislocations
are of sufficient magnitude to render the geology of the locality very
+ See Petrographical Notes, p. 159.

t By Mr. Egan.

$ By Mr. Kilroe.
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complicated, rnllch greater transformations have arisen from an
older system of approximately horizontal sliding movements, and a
. still more ancient system of transplacements, attended by flexuring and
puckering of the strata on a large scale. When, as at the east and
south-east of Errigal, the foliation dip is vertical or nearly so, the strike
corresponds with the trend of the sliding movements.*
South-west of
Errigal where the bedding is disturbed the trend is otherwise determinable, as will be shown later on.
A linear area of schist runs southward from Crolly, forming a band
between the quartzite of Crock&or and the granite boundary.
It
probably underlies the former and may thus be correlated with that at
Dunlewy above described-a conclusion which is strengthened by the
presence of limestone bands. In the former, as well as in the latter
locality, the series consists of light grey mica-schist and some grey
by the
schistose gneiss, both frequently gnarled and character&d
occurrrence of a mineral which is probably fibrolite.
Numerous detached areas and bands surrounded by granite run in a
curved line by Lough Agher, Crovehy Hill, and Meenatotan towards
They are obviously fragments of a schist series which
‘Dungloc.
formerly extended from Tor westward.
The schist forming those
scattered masses presents the same general appearance as at Crolly and
Tar. It contains a large quantity of fibrolite, a fact which is doubtless
to be attributed to the proximity of the granite.+
The rocks of the Dunlewy district include many bands of limestone,
several of which are of considerable thickness.
These limestones are,
with an important exception, absent from amongst the quartz&es, and
characterize the schish belon,ving to the horizon immediately beneath the
quartzite, though, as already stated, the order of succession is not always
evident ; in some instances, indeed, being obviously reversed. One of
these instances occurs at Crohy, as will be explained ; another on the
north shoulder of Errigal, where an important band of limestone and calcareous schist, indicated as apparently recurring i(l~the quartzite of that
hill, forms the exception just referred to. This band consists of
grey, yellowish, flesh-coloured, and bluish crystalline limestone, which is
flaggy and massive, and has evidently been subjected to intense compression, as indicated by highly contorted veins of calcite ; mica-schist which
is present in the rock possibly indicates original bedding. In describing the quartz&e reference will be made to the geological structure of
Xrrigal.
From what has been observed, it is inferred that the outcrop
of limestone here, though overlying the qnartzite which forms the lower
portion of the north shoulder, is really but the apex of a sharp anticlinal fold thrown over northward with a reversal of dip and since
exposed by denudation, as in the case to be presen’tly referred to at Crohy.
Several bands are traversed in passing from the foot of Errigal northwestward towards Lough Nacreevagh, one of which, consisting of light
grey crystalline limestone, spreads out over a large superficial area, in
consequence of a low, wavy, and contorted dip. These bands, with
small portions of others cropping up at several points west of Errigal,
are, with associated schists, representative of the important schist
and limestone series which occupies so large an area in the Falcaragh
and Gweedore district.
* That is, differential movements cf the rock particles, affecting alike the quartzite and
schist in this Dnnlewy area; as well also as the granite, producing therein an elongation
of its constituents, and thus its foliation.
t Se note p. 46.
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Fine white ssccharoid limestone occurs at the marble quarry opposite Dunlewy Church, from which a large quantity of valuable stone
has been removed, chiefly by Mr. Russell, a former owner of the estate.
The church is built of marble, and blocks have been used in the adornment
of the R. C. Chapel, one mile to the west. At the northern end of the
quarry the marble is observed to dip towards the granite at a high angle,
approximately parallel to the hade of a dyke of pegmatite, three feet in
width, which crosses the strike at a small angle, and joins the granite
some yards southward, from the northern end. The beds here are also
cut by three smaller branching dykes of pegmatite, nine inches in width.
On the other side of the larger dyke the beds are bent into a synclinal
curve and seem to rest upon sheared diorite which runs with the strike
on the north-west side of the quarry until it joins the granite southward-the granite forming the wall of the quarry on the south-east.
It will be noticed that the great granite intrusion encroaches laterally
upon the whole series, sending tongues along successive horizons of the
limestones and schists ; and as one of t’hese tongues occurs just northwest of the quarry it would seem that the limestone occupies the angle
where this tongue branches off from the main mass. The limestone,
therefore, was surrounded with igneous rocks, which, spreading laterally
downward, would truncate this rock below, SO that what remains
is but a fra,ment of an important limestone band, left by denudation,
and cut up by offshoots from the once molten rock. A basalt dyke three
feet in width also crosses the quarry, the stone of which seems now
almost worked out.
Among the many limestone bands indicated in this locality, one
which is more than usually micaceous and schistose, striking northeastward by the old police barrack, is character&d by a quantity of
dark grey actinolite, in the form of flat radiating fan-shaped crystals.
The continuation of this limestone series is traceable south-westward
in*& Dunlemy demesne, the summer residence of Wm. Hebum, Esq.,
the present owner of the estate.
At a limekiln, 300 yards 5. by W. of
Dunlewy House, a band is to be seen containing well-formed hexagonal
crystals of black mica, probably biotite, disseminated through a base of
grey crystalline limestone ; and a similar crystalline rock, though much
more micaceous, forms the summit of the flagstaff hillock 100 yards
nearer to the house.
Numerous smaller bands of limestone dot the granite area between
Tor and Meenatotan, the chief of which are to be found at Anagary,
Lough Anure, Crovehy Lough, Curran Hill, and Inishfree, at each
of which places the stone is quarried to some extent. These numerous
masses derive much interest in a mineralogical point of view,
from the fact that, being surrounded as they are by once molten rock,
the action of the highly siliceous environment upon the calcareous
enclosures has resulted in a development of minerals foreign to both,
chiefly, though not exclusively, along the zone of contact. Garnet and
idocrase are of common occurrence ; crystals of the former (the ordinary lime variety) have been found up to one inch in diameter, as at
Lough Agher near Tor ; and fine striated prisms of the latter of deep
greenish brown colour may be found up to three and a half inches in
length. Pseudomorphs of idocrase after garnet occur at Curran Hill, as
Fine white and light greenish-grey tremolite
noticed by Dr. Frazer.
accompanies these minerals in light grey limestone, at Anagary
quarry. Small acicular crystals of actinolite were met with in a limestone band near the old road running westward near the south end c,f
Lough Anure ,* and associated with the usual minerals in Meenatotan

were found plagioclaso and orthoclase, yellowish green actinolite, large
plates of black mica, and a white fibrous silky radiating mineral, probably
Wollastonite, filling the intercrystalline spaces of garnet rock. Actinolite
abounds, with idocrase, in serpentinous limestone at the north end of
Maghery Strand, Epidote has been observed at Aphort in Aranmore,
Commeen, four miles north-east of Doocharry, and at Anagary ; and
white square prismatic crystals, probably scapolite, in the sm,all opening
upon a limestone band one mile north-east of Doochary.*
It is worthy of note that garnet, idocrase and epidote are of extremely
rare occurrence even in limestone bands beyond the granite area. I
have never found them at a distance from the granite boundary, however
highly metamorphosed the surrounding rocks might be.
Dzcngloe District.- Mica-schist, usually gnarled, occurs in detached
masses and bands west of Dungloe, surrounded with granite, like the detached massesat Crovehyand Meenatotan above described; the lithological
characteristics of the schist in those localities being reproduced at Curran
Hill, Mecnabollogan, and Maghery. South of Lough Illion the schist contains fibrolite, accompanied with blade-like crystals of a milk-white substance, probably a pseudomorph after kpanite, as the crystals lack the
hardness of this mineral. West of Curran Hill thick prismatic crystals of
a steatitic mineral stud the surface of the rock, which are probably pseudomorphs after staurolite. When the schists are highly mineralized in this
area they frequently contain microcrystalline “eyes” of a mineral which is
probably dipyre. West of Curran Hill the white quartz veins are frequently amethystine, and contain a quantity of schorl.
The summit of Crohy plateau is formed of light and dark grey
micaceous and siliceous schists, and a little chloritic schist, with intercalated bands of qnartzite, limestone, &GC. The schists are flaggy and
fissile, and contain a large quantity of iron pyrites in certain places, as
south-east of the old coastguard station. The bedding of this series is
so folded, and in parts contorted, that the position of the schist with
respect to the qruartxitc is scarcely determinable.
It is more than
probable that the argillaceous rocks represented by the present schist
had originally underlain the qnartzite of Maghery and Orokeeragh, as
well as that of Polldeva and Pollnacally, southward ; and that they owe
their present position to an anticlinal overfold, which reversed the dip
north of the anticline, and thus brought the lower series within range
of denudation, which has since laid that series open to view.
Several bands of limestone occur in the mica-schist area of Crohy
plateau, in which mineralisation has obtained to a great extent, and in such
a manner as to render this area peculiarly interesting to the mineralogist.
Through the proximity, apparently, of the granitic mass below, the limsstone and dolomite have been converted into serpentine in several places,
as at Lough Aghnish+ and east of the old coastguard station, where the
serpentine has been quarried to a slight extent. At the former place the
grey altered limestone, with pinkish bands, shows schillerizing in a very
striking manner. A crag runs along the north shore of Lough Barton,
in which limestone is intersected by a network of numerous minute
cracks filled with a grey mineral, apparently felspathic, weathering brown,

* For exhaustive lista of Donegal minerals Bee articles by R. H. Scott and Sir C.
Giesecke. Journ. Roy. Dublin Sot., Vol. IV., also Petrographical
Notes, Appendix to
this Memoir, p. 120 et seq.
t See Petrographical
Notes, po&q p. 160.
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and standing out in relief upon exposed surfaces. The limestone band,
to which Lough Barton owes its origin by solution, traced eastward,
becomes tremolite-rock in part, north-west of Lough Nagulla. Mr. R. H.
Scott has suggested the derivation of the soapstone of this area from a
similar rock, anthophyllite schist ; and it is remarkable that potstone
may be found in conjunction with what seems to he anthophyllite or
tremolite-rock at one mile east of Tullard Breeches. But the alternative
suggestion may here be offered, that the soapstone and anthophyllite, or
tremolite-rock, are the extremes of chemical transformation in two
directions, characterized by different types of magnesian silicates,
Some five unimportant deposits of soapstone appear in the cl8 beneath
the coastguard station, all of which have been worked, both on the coast
and inland near the station, to some extent. The quality is good, but the
best portions seem to have been removed, and it is questionable whether
what remains would at all meet the expense of working, transference
to Burton Port, and shipment thence. Fibrous steatite occurs at the
east end of Lough Barton, as well as joint linings of noble serpentine.
The exceptional form of the former mineral is suggestive of its pseudomorphic origin after perhaps chrysotile, or after fibrous calcite-a variety
of aragonite, also found, with serpentine, in the much jointed limestone
in the same opening.
Xettermucaward District .-It is probable that the same series of schists,
with associated limestone and hornblendic bands again appears in Lettermacaward, north of Gweebarra Estuary, the general foliation-dip being
towards the quartz& of Cor Point.
Fibrolite is to be noticed in the
mica-schist bordering the granite in this locality as in other schist areas
throughout the district ; and south of the Gweebsrra in the same series,
the mica-schist in conjunction with the granite is full of chiastolite* and
small garnets near the top of Ueengort Hill. Tourmaline is of very frequent occurrence in the vein-quartz contained in the schist of Farragans.
It has also been noticcd at the southern extremity of Toome Lough.?
Several important bands of light bluish grey limestone are to be seen
in Lettermacaward, covering an aggregate outcrop of 300 yards in width
near Toome Lough on its western side.
It is much utilized for agri,cultural purposes in this exceptionally fruitful locality.
c. hockalla

and Lough Xult Qumrtaite Grozcp.

Lough Salt District.S-- The lake which gives its name to this grollp,
is surmounted on its eastern side by a bill, which forms a conspicuous
object in the scenery of North Donegal, rising to an elevation of 1,546
feet. This hill is a ridge in form, ranging in a S.W. direction from
Cranford Hill on the shore of Mulroy Bay to the valley of the Lurgy
river, gradually tapering in this direction, and attaining its highest
elevation at a short distance from its southern extremity.
It is almost

* The occurrence of cbiastoliteand associatedInincrals-andalusite,staurolite,kyanite,
fibrolite,&c., in slatesand schistsia proximityto granite,as a resultof contactmetamor‘p&m, is referredto I?yseveralauthors- Dr. A. Geikie, F.R.S., Text Book of Geology,
J.
Kd. 1882, p 1%. Pouqui? and Levy, Mine?*aZogieMicrogra~Aique, pp. 451, et seq.
J3rirish Petrography, pp. 373-384.
J. Harris Teall, M.A., F.G.S.
t Near the old road on the west side of Toome Lough, where it is crossed by a small
stream which drains Kanny Lough, severs1 old cainsQf Philip andMary weredug up in
,
1884.

$ Mr, Wi\kiqsop’8
district.
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wholly formed of quart&e with bands of quartz-schist, These rocks
are in all probability disposed in the form of a reversed fold, the axis
of which coincides with the trend of the ridge. At the northern end
of Lough Salt, as also on the banks of Lough Reelan, the base of the
quartzite may be observed resting on the limestone, with its accom:
panying beds of calcareous schist and epidiorite ; at the southern end
the succession of the strata is interrupted by a small fault which runs
along the bed of the lough. As already explained, the limestone reappears at the eastern base of the mountain owing to an inversion.
Throughout the ridge the strike is uniformly in a N.E.-S.W.
direction, with a general S.E. dip; but in some cases this dip is reversed,
as for example, at the very summit of the ridge itself, and again at the
Owing to these flexurea it would be imwest side of Crockalaght.
possible to form an estimate of the thickness of this mass of quartzitic
strata, which must be considerable.
In several places the quartzite is
invaded by sheets and bosses of diorite and epidiorite, some of which
may possibly be old necks of eruption. A boss near the southern end
of Lough Salt, another north of Lough Reolsn, and a third at Upper
Tullagh are suggestive of necks of eruption.
Rnockalla District.
* -The
representatives of this group form the
western coast line of Lough Swilly, from a little south of Fanad Head to
Scraggy Bay, a distance of eight miles, their continuity being only
broken by the deposit of Old Red Sandstone about a quarter of a mile
wide, brought down against the Knockalla quartzite range by a line of
fault S. of Ballymastocker Bay. They are, however, penetrated along
the coast line by some dykes of basalt, felstone and epidiorite, which
will afterwards be described. At their junction with the granite S. of
Fanad Head the quartzites are much shattered ; but along the shore
to Pollet white flag,7 quartzites are seen dipping to the 9. or S.E. at
From Pallet, by Illanglam, Illanmore
angles ranging from 25O to 40°.
to Lee1 Point, white quartzites, with a few thin beds of quartz-schist,
arc thrown into low flexures, but from Lest Point to Portsalon they
dip regularly to the south. West of Shannagh Lough, the quart&es
are of a pink colour, and are in many cases highly felspathic, and so
metamorphosed as to form a fine gneiss by the development of felspar.
From Pollet, on the shores of Lough Swilly to Kindrum Lough, the
ground, which is comparatively low and undulating, is covered with
drift and bog, quartzite shingle generally appearing through the latter
when on the slopes of small elevations.
Quartz&e and quartz-schist
frequently appear, however, over this tract of country, particularly at
Lough Kinny and Lough Kindrum.
Between the two loughs typical
white quartz&s and quartz-schists can be well observed changing their
dip frequently.
To the south the ground gradually rises, forming the elevations known
as Crocknageragh, Murreen Hill, Sheepknoes, Rinnead, Dunbeg, Dunmore, Dargan Hill, and Crocknabrocky, with some minor elevations.
These hills are all formed of quartzite with the exceptions of Dunmore,
Dunbeg, and Sheep Knowes, which consist of intrusive rocks
North of Portsalon, Mullaghblagh, a low ridge is formed of ordinary
quart&e,
having, however, a small cap of slightly altered shale.
Farther north at Doagh, another low ridge is also formed of quartzite

rdll+g at from 5O to loo.
Small pebbles and rounded fragments of
granite were observed in these beds. ‘South-west of this hill, near
St. Columbkille’s Well, a low ridge of quartzite makes a distinct feature
as it stands out of a surrounding bog, the rocks dipping on all sides to
its ten tre.
About a mile north of Tamney, at Croghan Hill, massive conglomerates
or boulder-beds occur, associated with quartzite containing rounded
pebbles of granite, quartz-porphyry, and quartz-rock, varykg in size up
to 16 and 18 inches in diameter,
The granite pebbles, which are
usually red, though others of a grey colour were also noted, are much the
most numerous. These beds dip under the quartzites to the northwards
and eastwards. The rocks in the hill of Crockmore to the east, though
shifted by two lines of fault, evidently form a continuation of these
conglomerates.
Commencing at the base of the hill to the south, they
consist of a highly indurated blue grit, with small pebbles of granite,
becoming more conglomeratic in a northern direction.
With them
several beds of massive quartz-rock are interbedded.
These conglomerates are evidently a continuation of those north of Tamney, from
which they are separated by the large N. and S. fault that cuts off
the limestones to the southwards.
On the western side of Mulroy Waters, on Crocknageeragh Hill,
rocks similar to the conglomeratic beds just now described, lie nearly
horizontal and rest directly upon the limestone.
Their thickness hero
is about 150 feet, North of Crocknageeragh a well defined ridge of
quartzite, which extends from shore to shore bf Mulroy Waters, is
traversed by a wide mass of diorite. The rock presents the usual
character of white massive and even-bedded qunrtzite, and dips to the
S.E., its boundary with the limestones near Crocknageeragh being a
line of fault, It is freely exposed alon,0 its entire course to the shore.
A few thin bands of schist and a thin calcareons schistose bed were
noted in it along the coast line N.W. of Leat More.
Another mass of quartzite runs from Kindrum Lough westwards,
‘gradually spreading out in a wedge-shape from a narrow tongue, and
‘occupies the ground from Glinsk to Lough Nagreany, where it forms
a junction with the granite. The boundary with the latter rock, until
it becomes a line of fault, is very irregular and di%cult to define.
Along this boundary where the quartzites are in any degree felspathic
they are highly metamorphosed.
Small irregular masses and patches
of quartz& are frequently caught up in the granite over its entire area,
as for example, in the case of the small. ridge of quartzite east of
Gortnatraw Lough.
Gld@
ngzcl Glsndownn Districts.*--In
the Glenfin district the
quartzite group,which is the highest member of the metamorphosed
sedimentary rocks in this region, is well represented on the south
side of Lough Finn.
Here it forms a range of lofty and precipitous
cliffs rising above the southern shore of the lake, where they
‘reach a height of 1,400 feet in Scraigs Mountain, surmounting the
It consists of
schista and limestones of the Lough Gartan group,
‘bard, whi&, and massive beds, which are much shattered and broken
up by jointing, folding, and overthrusting or piling-up of the rockmasses. Occasionally it assumes a flaggy character which is mainly due
to shearing forces, and not to original bedding. The best sections occur in
l
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Scraigs Mountain, where steep cltis of quartzite are to be seen resting
on the dark schists and limestones, with their associated intrusive diorite
sheets. The remarkable boulder bed, already described, which occurs
at other places in the county between the quartzite and the limestone
group, is here represented to a small extent, and in a similar position
or horizon. The manner in which the original bedded structure of the
rock has been replaced by a new structure, closely resembling lines of
deposition, can be clearly understood on examining the rock with a
lens, when its fine parallel striated appearance may be seen, as well as
the drawn-out condition of its particles or fragments.
In consequence of the piling up of the quart&es, it is difXcult to form
an estimate of their true thickness. The apparent dip of the beds in
Scraigs Mountain averages 50° to S.E., which, were the rocks lying undisturbed, would give a thickness of at least 3,000 feet ; while in reality

Fig. 7.

Granite intruding into mica-schist by road side, 3 of a mile N. of Losset
34 miles N. of Church Hill.

their real thickness does not exceed 1,000 feet at this particular locality.
Towards the north-east the quart&es are cut out gradually by a succession of thrust planes, till they disappear altogether on the south-west
On the north-east side of Lough Finn the
side of Benswilly mountain.
quart&e is brought up again by an inverted fold and faulting, and has
the limestone and dark schists bounding it on the south-east and northwest. On the north-west, however, both the quartzite and limestone
are invaded by the granite, all together being subsequently sheared
This ridge of quartzite runs
‘and foliated by the later movements.
parallel to the Scraigs Mountain mass, but having been subjected to more
intense shearing force, it presents an increased flaggy and banded appearance.
In Knockletteragh Mountain, two miles south of Scraigs, an upturned
fold of the quartzite again occurs, which exhibits in its structure the
‘general characteristics of the masses to the north,, and a parallelism in
the strike of its apparent bedding.
E
s,4, 6

On the south side of Owenbeagh Glen the quart&e comes in again a8 $
wedged-shaped mass over the dark phydlites and limestones. Northward
it widens out towards Knockateen Mountain. It here exhibits characters
similar to those masses in the south-west, already mentioned, both in composition, structure, and reconstruction from over-thrusting and shearing,
The whole series of quartzite and lower dark schists having been inverted along this line of country, ranging N.E. and S.W., the litiestones
which appear from the map to rest on the quartz&e to the south of it,
are in reality the underlyin, u beds folded back on themselves ; in
fact, a parallel case to what appears POhave taken place in the Lough
Salt and Cranford district, and elsewhere in the county.
It may here
be mentioned that in all cases the rocks on the revemed side of the foldd
are more sheared and drawn out than those on the other side, where
they lie in their natural order of succession.
At the base of this qunrtzite is to be found the remarkable boulder-bed
which has been identified as occurring on the same horizon throughout
north-west Donegal.” This boulder-bed I consider to be of great interest,
as I believe it adds new light to the formation of rock-masses in early
Pakeozoic times. The ground mass of the deposit consists, generally,
of very fine clayey and sandy material, dark greenish and grey in
colour, and enclosing large and small sub-angular and somewhat
rounded boulders, blocks, a,nd fragments of red and pink gneissdse
(Archsan?) and granitic rocks, quartzite, vein quartz, schists, and limestone, the probable sources of which are to be sought in the Archsan
and Cambrian rocks of N.W. Scotland and the west of Ireland.
The
deposit is variable in thickness, and rarely exhibits a bedded structure ;
in point of fact it presents the appearance of an old boulder clay, and is
invariably found to overlie the limestone group. I suggest that the
materials of this boulder-bed were dropped and deposited gently and
direct1 from floating ice-rafts while the ice was being melted, possibly by
the aic9of warm ocean currents, in a comparatively deep sea ; for we may
infer from the limestone below that the sea was more or less deep and clear
at the time of its deposition.
The presence of fragments of schist in the
limestone might be due to similar causes. It has been argued that this
boulder-bed is a true conglomerate marking the unconformable base of
a highep series of strata, and that the boulders and fra,aments contained
in it are derived from the rocks at present exposed at the surface in the
immediate vicinity.
Having had opportunities of examining most of
the sections where tho deposit is well exhibited, I venture to dispute
this view, and maintain that no rock at present visible in north
Donegal could have supplied the material of this boulder-bed; on the
contrary, I believe the fra,alllents may have been carried from a considerable distance, and most probably from the old land surface of ArchRan
rocks that existed to the north-west of the British Islands.
JZosguilt District.+ -The quartz&a of this group form the shores of the
narrow channel of Mulroy Bay, and occupy a large portion of the Rosguill
promontory-a
district remarkable for the variety of the rocks of which
it is formed, and for their structulrtl complications, which cannot be
I,mde&ood except by a study of a geological map, especially one on d
large scale. The northern part of the headland is formed of intrusive
granite, and the central and southern parts of sheets and boss& of
diorite and beds of quartzite, referable to the Lough Salt group. Ai!
these rocks are traversed by faults, which disturb the stratification, md
by felstone dykes. Thin bands of limestone occur at Harmick, on the
* It is deserving of notice tbat a similarboulder-bed, associated with quartaites and
limestones, can be traced over a wide region of the south-weateru and central Bighlan&
of Scotlaqd.-A.
G.
t Dir, Wilkinson’s district,

south coat, between beds of schist and masses of diorite ; at Kinnalargy
where the limestone is dolomitic; at the Coastguard station, and on the
sea-cliffs on the east coast, where it is both rose-coloured and white I
in the centre of the promontory near Meencoolagh; and, la&y, in the
form of calcareous schist, amongst the slaty-beds at Altakeeran Glebe,
and Dundoonagher, in the northern part of the promontory.
Representatives of the Glencolumbkille schists, occupy a large portion of the
northern and western part of the promontory, in proximity to th6
granite which has been erupted through them.
A rde D&t+%ct.* -The promontory which is occupied by Ards Hou&
and grounds is physically a prolongation of the. ridge of Muckish, much
depressed, however, and broken through by faults and transverse valle $.
It is composed of successive beds of quart&e and micaceous schist, J th
several sheets of diorite or epidiorite, which follow the dip and strik6
of the associated aqueous rocks. The general trend is north-east, and
the dip south-e&, at angles varying from 15* to 40”. Thus the hi hest
beds would appear to ocoupy the coast about Rossinagor Painf , in
front of Ards House; but it is probable that there are several reversed
foldings, in consequence of which these apparently highest portions may
in reality be the lowest belon,aing to the Lough Gartan group which
occupies the opposite coast of Doe Cartle Bay.
On the northern shore of Baek &and the quartzites reappear, dippin
to the south-east, and resting on the upper diorite of the Lough Garta Ii!’
group ; sections are numerous, and it is not improbable that a line of
fault occupies the bay between this and Ards Demense, by which the
beds are brought up and repeated on the south side.
The quartzites of this group, with the included sheets cf intrusivr!
rock, occupy considerable tracts between Dunfanaghy and Ctiss Roads,
and also the promontory of Horn Head.
They are generally only
slightly inclined from the horizontal, and apparently pass below the
mmaceous and chloritic schists and phyllites of Knockcreen and Port
Upper, which probably belon g in reality to the underlying group.
These schists have been worked for coarse roofing slates and flags both
to the north and south of Port Lough.
Falcarraght and Gweedore D&r&.$--This
group forms the highest
ground in the district, extending from the northern part of Crockanduu,
a hill two miles west of Creeslough, south-westwards by Muckish Mountain
Aghla More, and Aghla Beg, to E&gal, whence it turns westward an d
northward, forming a wild elevated tract stretching towards the sea, near
the Bloody Foreland. Thus the quartzite takes a sharp V-shaped form,
the beds composing it being in general thrown into anticlinal and
s~clinal
curves, usually low, but sometimes sharp and steep, az may
be seen by the arrows on the map. It apparently passes under the
schist and limestone group to the north, an appearance which, =
before remarked, is ‘probably in great part due to inversion of the
strata. To the south-east, these beds are generally separated from
those of the Lough Gartan group by faults, but are seen to rest conformably on it where original boundaries occur, while to the west and
north they are invaded by a mass of granite.
Commencing the detailed description of these rocks at Grockandun
we find on the northern flanks of that hill thick beds of white dr
light yellow quartnite, the continuity of which is disturbed by
several faults. Westward, beyond the peat bog, subordinate beds are
found inter&ratified with schist and limestone, the most westerly

.
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being those at Lough Agher, where they rest upon the thick
schistose limestone that occurs to the northeast of that lake. In the
vicinity of Lough Nab011 there is much bare rock forming low hills,
the beds being twisted and contorted.
The quartzite of this locality
is separated from the schist to the south by a fault, which is probably due to a dislocation along the axis of one of the sharp anticlinal
folds, seen in the clifYFson the north of Muckish Mountain.
That
this straight line of division is a fault is sufficiently manifest, the
schist and quartzite being in some lJkLCCS abruptly brought together in
the same line of strike; while in others, beds of the former dip directly
against those of the latter series.
The massive quartz& which composes the upper and greater part of
Muckish, rests conformably on the schists just referred to, as already
explained on page 39. This rock presents two remarkable types, pointed
out long ago by Mr. Scott, one being a felspathic variety containing
“ small grains of felspar disseminated through it as in a porphyry “; the
other, which he calls “ gneissose ” quartute, containing mica. These
two varieties are, according to him, characteristic of similar rocks
“In the former locality,” he writes,
in Norway and in Canada.
‘( Keilhau especially refers to the felspathic variety as being very easily
disintegrated into sand, and accordingly when it alternates with pure
quartzite, produces very striking configurations of the surface of the
ground, owing to the different resistance offered by the various strata to
the action of the weather. It is a remarkable confirmation of this that
the well known Muckish sand occurs in the immediate vicinity of beds
of this felspathic quartz&e.” + (See Mr. Scott’s paper “On the Granitic
The
Rocks of Donegal, &c.” --Jour. Geol. Sot., Dublin, Vol. X.)
thickness of this quartzite, measured from its base at the schist to the
summit of the mountain, is apparently about 1,600 feet.
On the south-west of Muckish this rock again crops out and forms
crags over the Gap of that name. To the north-west, beyond the small
peat-bog, bluish-white to flesh-coloured quartzite occurs, and in some
places lines of pebbles were observed in it.
The continuation of the quartzitic ridge to the south-west, comprising
the peaks of aghla Beg and Aghla More, is formed of massive rocks
of similar character, with occasionally thin partings of schist. On the
precipitous side of the latter mountain, over the little tarn called Lough
Feeane, the beds are curved into a high anticlinal arch ; and on the
southern side of the mountain, over Lough Altan, the great fault which,
as before remarked, mainly divides this quartzitic ridge from the schist
to the south, is strikingly seen in section.
To the south-west of the lake the quartzite reappears with, however,
a considerable alteration in its strike.
Farther southward it forms
the mountains of Mackoght and Errigal, with some of the country to
the west, as will be more particularly noticed when treating of that
district, and it reappears within the limits of the area now described in
the elevated tract to the north of Lough Nacung.
At Scraglea, in the
immediate vicinity of Gweedore Hotel, massive white and yellowish
quartzite crops out, and similar rocks appear at the summit of
Cronalagh t, farther north. To the east, these rocks are seen along the
course of the Cromore Burn and its tributary, and also to the west, at
* This sand is found in the upper part of the cliffs on the north of the mountain, near
the summit. Sir R. Kane states (Industrial Resources of Ireland, p. 233), that it is
“ chemically pnre,” and that none of the sand of the south of England can compete with
it in purity of colour and composition.
Unfortunately it is 80 inconveniently situated,
that the dif&ultieaof economicworking have hitherto proved too great,
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Meenderrygamph, in the streams that descend the hill. On the roadside, close to Bryan’s Bridge, banded felspathic quartzite occurs, and
further on, near Lough Clogher, similar beds appear. At the distance
of a mile from the Lough, these latter are abruptly brought against
granite by a small fault ; but the original intrusion of that rock into
them is proved by the numerous granitic veins with which they abound.
The hill country to the east of this locality is chiefly covered with peat,
but quart&e of similar character appears on the heights called Cregmore
and Crokeeragh, in the stream that descends to the north of the latter,
and in the brow of the mountain between Lough Nagreenan and Lough
Lagha. To the south-west of the latter it is penetrated by several
dykes of igneous rock, and is usually pure and compact, but much
of it is of the felspathic character already described. South-eastward
from Lough Lagha, between that lake and Carntreena, quartzite, in
some parts flaggy and felspathic, in others compact, is exposed on the
hillside, and in the stream courses. South of that summit it forms a
ridge, parallel to the valley through which the Gweedore road is carried.
The beds here are bent into several anticlinal and synclinal folds, and
consist chiefly of massive tlaggy and felspathic quartzite.
To the north of Carntreena, quart&e of the yellowish-white compaci
variety, forms the bare rocky hills of Crocknaglogh and Croaghuacrcggy
and in some parts “ mullion structure ” was observed - a peculiar
fluting due to the shearing of the rocks. Further north, the granite
again appears, the beds in its vicinity being, as near Lough Clogher,
traversed by granitic veins. One of the most remarkable illustrations
of this intrusion is seen in the little rocky headland that projects
The phenomena
into the sea at the south of Binanea Strand.
observed here will be more properly described when treating of the
granite, To the north-west of this small bay some conspicuously white
masses of quartzite crop out on the side of the hill, and have much the
look of veinquartz, but on examination their bedded character is discernible. Quartzite a1so appears in several places over the top of the
hill, and actual contact with the granite, showing the usual evidences of
intrusion, may be frequently observed.
The Muckish and Errigal range, interrupted by
Errigal District.*Altan Lough and the Gweedore Valley, extends south-west to Crocknafarragh (1,707), the culminating point of the Crockator mountains.
The Gweedore valley contains Dunlewy Lough and Lough Nacung,
and forms the continuation of the deep recess known as the Poisoned
The hills just referred to are formed of quartzite, which
Glen.
was obviously continuous across the present valleys before denudation
had laid bare the underlying schists, This conclusion is corroborated
by the correspondence in lithological character manifested by the
quartzite of Crockator and Errigal. Thus, in the former locality,
flaggy and thin-bedded granular quart&e crops out along the steep
escarpment which bounds the group south-westward at Tor.
There
it directly overlies the Lough Gartan group ; and north-eastward,
the higher beds around Lough Glentornan, south of Gweedore Hotel,
are observed to be massive and subvitreous-the
quartzite series
being more or less felspathic, and varying in colour from gray to pink
Again, at Errigal the lower portion of the series, which
and brown.
crops out on the north shoulder of the hill, consists of flaggy granular
micaceous and felspathic quartzite ; while the south slope of the hill,
formed of the highest known beds of the series, shows irregular outcrops
of massive pink and grey vitreous quartzite, containing a large quantity
* By lslr.Kilroe:

pf red f&par.
&naU pebbles of felspar and quartz are of frequent
wurrence in these beds, and false bedding has been noticed at a few
points. On the hillside, above the abandoned police barrack, the quartz&
b more than usually broken and shattered by faulting, and the recemented portions contain drusy cavities, lined with quartz crystals.
On the roadside north of Dunlewy Lough the rock is flaggy and stained
with iron oxide. At the top of Errigal also the much-jointed quartz&
ti similarly stained.
The rock becomes schistose in several places, and thin bands of micaschist frequently appear in the lower portion of the group, as may be
seen on the north shoulder of Errigal and in the ridge running westward from Crocknafarragh.
Mica flakes are disseminated throughout
the quart&e in greater or less quantity, chiefly forming a sericitic glaze
on the surfaces of planes parallel to the apparent bedding,

Fig, 8. IYew of Mackoght

Hill looking south-west,

showing inversion of quart&e

series.

The apparent thickness of the groulj in Errigal, calculated accordin_g
to the regular and persistent dip from the base of the hill to the sumunt
on its north side, ig 3,200 feet, exclusive of the portion removed from
the top by denudation, and of the limestone and calcareous schist baud
indicated on its northern shoulder. But this apparent thickness is far
in excess of the reality, owing to the fact that the beds are vertically
folded, as may be seen in Mackoght Hill, east of Err&al, represented
in the accompanying woodcut (Fig. 8).
South-west of Dunlewy, a system of cleavage- or shear- planes traverses
the quartzite, running parallel to those of foliation in the adjoining
granite. The quartzite is thus affected throughout a band three-quarters
of a mile in width, measured from the granite boundary.
A I‘ mullionstructure ” is also distinctly developed, which, together with the planes
above mentioned, is attributable to intense movement already alluded
to, which here, as south of the granite tract, affected the rocks during
the second period of metamorphism.*
Evidence for this movement is
* This aabject, 4lroady alluded to by Professor Hull, in an earlier portion of
this Memoir (p. 17X is more fully de& Ml+ in the Memoir of S.W. Donegal, to
which the reader is here referreq.

~btainabls at numerous points, chiefly in the form of atriatioq OJJfhe

~yartzite; and it has been found that while the movement ha% keen
w. 25” 8. at Dunlewy-i.e.,
generally parallel to the boundary and f&afion of the granite, its trend changes to westward near the Agricultural

School, north-westward, near Gweedore Hotel, and northward near the
abandoned mine.
Bloody B’welamd District. *-The
quartzite of Bloody Foreland (sheet
9), comes to view extensively on the northern flank of the hill, where
the bare face of rock forms a steep rounded escarpment of considerable
height, Many of the beds are finely striped with shades of grey on the
otherwise white surface ; and parallel to these bands, which probably
represent original lamination, there is a foliated structure, showing the
quartz and red felspar distinctly separated. The felspar also occurs in
orystalline particles, which gives the rock a granitoid character, thus rendering it difficult to distinguish from the adjacent granite. The latter
rock is observed, in several places along the coast, to enclose small areas
of quartz&, leaving exposed to view isolated portions apparently
undisturbed from their original position ; while in other instances large
masses seem to have been caught up in the granite. In each case some
of the quartzite is converted into a highly gneissose rock.
In Crocknaneeve the rock is quite hidden below drift. Flaggy beds
of qusrtzite, however, much broken up, occur in section along a stream
500 yards west of Magheraroarty coastguard station. The foliated structure above referred to is well marked in the ground east of Grocknaneeve.
On the Foreland coast, north-east of the ruined signal tower, masses
of reddish finely foliated quartzite, up to about fifteen yards in width,
and containing beds of mica-schist, are surrounded and penetrated by
the granite. Similar examples occur on the coast north and west of
the tower, where the quartzite and the enclosing granite are traversed
by several dykes. The relative ages of the ditl’erent rocks are very
clearly shown in the localities here referred to.
The eastern coast of Inishdooey (sheet 3) is fringed with cliffs of quartzite, broken by narrow creeks with precipitous sides. At Corry Cave, a
deep vertical aperture communicates with the open sea by means of two
caves running nearly north and south, and other caves occur further
south. The quart&e at Bealadoon and on the adjacent west coast
contains thin veins and large masses of pegmatite, which become
abundant in the portion west of the dolerite dyke ; and the quart&e is
also penetrated by tongues from the granite.
Horn He&.-The
quartzite of Horn Head (sheet 9), which
forms bold cliffs, sometimes rising 600 feet above the sea, is evenly
bedded and often flaggy ; the outcrop of the beds being traceable in
curved lines throughout the whole height of the cliff. It is in general
white and finely grained, though becoming coarser and containing
scattered grains of quartz and red felspar. It is generally more or less
schisfose, the planes of fracture shining with a high micaceous lustre.
The irregularities of the coast line afford many prominent points from
Among the more striking
which good views of the cliffs are obtained.
features may be mentioned Templebreaga Arch, half a mile north-east of
Harvey’s Rocks-a
covered channel hollowed out along the jointplanes in the quartz&e. Similar examples occur in the islands off the
Foreland coast.
forms the western portion
Dun&m D&t&c t. Crohy Beccd.t-Crohy
of a peninsular tract between the two tidal bays of Dungloe and
Trawenagh, and terminates westward in sheer cliffi 105 feet in
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height, which are margined by fantastic isle@ the most remarkable of
which is Tullard Breeches. The quartzite of this tract varies considerably in character, being at Maghery quite vitreous at certain
points, whereas a short distance south of the same place it is a
South-east of Maghery Lough
scarcely altered coarse-grained grit.
the quartz&e contains pebbles of opal&
or bluish quartz, particles
of which characterize a band of granite running eastward some
distance from Drumdoo, as if the quartzite had been absorbed by, and
thus supplied constituents to, the adjoining once-molten rock. False
bedding is manifest in the massive coarse-grained grit or quartzite
near Tullard Breeches, south of the old Coavtguard station ; and southward by Polldeva to Pollnacally the quart&e is thin-bedded and flaggy,
occasionally containing intercalated schistose bands.
Bran Islund (Aranmore).*---- This island contains an area of some
seven square miles, about six and a quarter of which are formed of
quartzite, including the large area covered with peat and drift deposits.
A synclinal axis runs north-westward through the island from Fallagowan, on each side of which the group, including intercalated beds of
fine-grained gneiss and schist, presents a well sustained general correspondence ; and the beds at a few points on each side of the syncline
are folded and reversed in a remarkable way. The quartzite is mostly
granular and felspathic throughout ; the rock which forms the west coast
being especially felspathic, so much so, that in the north-west corner
the quartz forms scarcely two-thirds of the rock. It is remarkable that
red and grey granite tongues and interbedded intrusions are more
numerous along the west co+st than elsewhere, pointing doubtless to
the proximity of the underlying granite mass,
The centre of the island consists of massive and flaggy quart&e which
is frequently coarse-grained, and contains at several points bluish-milky
quartz pebbles, similar to those of the quartzite at Drumdoo, east of
Maghery.
Opposite the Courthouse in Fallagowan, pink crystals of
chiastolite were observed in a schist band of the quartzite group, near its
junction with the granite ; and the white quartz veins in the schist and
In a small
quartzite occasionally contain crystals of black tourmaline.
bay opposite the northern extremity of Illanaran white vein-quartz was
found, penetrated by radiating spines of a milk-white steatitic mineral,
which, judging from the longitudinal striation on the interior surface of
the containing quartz, is concluded to be an alteration product after
tourmaline-no
trace of which now remains. Beautiful stellate groups
of acicular black tourmaline crystals dot the bedding planes of quartzite
south-west of Illion Chapel, penetrating the limpid quartz which
forms a coating on the planes; and at Rough Island, north of
Pollawaddy, similar black acicular crystals are scattered promiscuously
in quartz joint-lining.
The Stag Rocks form a group of five small islets at low water,
which rise apparently from a great depth below the surface of the
Atlantic Ocean, at a distance of one and a-half miles N. by W. of
The rock
Owey Island, and four and a-half miles N.E. of Aranmore.
forming them is coarse-grained massive quartzite with pebbles of bluish
quartz and felspar, similar to that already described as occurring at
Drumdoo in Crohy, and Leabgarrow in Aranmore.
Letterkenny and Rathmelton D&rict.t-The
rocks in the Losset
Hills to the north of the Gartan Lakes (Sheet lo), consist mainly
of foliated granite, with a few subordinate bands of schist.
The purple mica-schists (Glencolumbkille schists) at Losset Kerrs,
* 3y &Jr.Kilroe.

t Py Mr. Kimahan.

67
are about 200 feet thick. They graduate on the S.W. into a gneissose
St Loss& Eerrs,
rock, while to the N.E. they are better developed.
they have been quarried for kerbs and shoring in Letterkenny and
Rathmelton, but they are not good for pathways as they wear unevenly.
Over the purple micaschist, in the country N.E. of the Gartan lakes,
are alternations of diorite, epidiorite, limestone, and mica-schist, and
subordinate micaceous quartz&s.
The hornblendic rocks are bordered
by hornblende-schist.
Over these eruptive rocks there lies a qua&&e,
the central portions of which are very micaceous, in fact quartzitic
mica-schist, while above and below are beds of limestone. Associated
with this series are one or two masses of pyrophyllites or steatitic
schists (Cccm8tone), and between the beds soapy clay partings. The
Limestone group below the micaceous quartzite is about 600 feet
thick, and has in it from four to six beds of limestone, some being
dolomitic.
A little north of the junction of the maps (Sheets 10
and 16) west of Gartan Lake, are four small granite veins extending
from an intrusion of granite into the adjoining limestones and schists.
These veins, although irregular, are rudely parallel, and have a
general bearing of N. 70 E. ; they are most conspicuous in a small
tract of hornblende-schist.
The limestones and associated rocks, especially those to the north-west of Gartan Lough, have been considerably
moved and piled up by minor upthrusts from the southeastward
In general the limestones are good for limeburning, that immediately
west of Crockraw being said to be hydraulic.
The white limestone above
the micaceous quartzite N.W. of Lough Akibbon takes a good polish,
and is said to be capable of being raised in fair sized blocks. Another
white limestone of fair appearance occurs on the N.W. shore of Gartan
Lough.
Limestone is also opened out in a quarry SW. of Gartan
Roman Catholic Chapel.
In the high ground to the S.E. of Lough Akibbon, apparently above
the rocks of the Gartan lakes, there occurs a series principally consisting of sericites and phyllites, associated in the lower portion with beds
and intrusions of hornblendic rock. There are also subordinate quart&es,
usually lenticular, some of which weather into an orange friable rock.
Limestones and dolomites are scarce, those observed being thin and short.
In Clooncarn and Tirkillen there is a conspicuous mass of quart&e
about 150 feet thick. It is not well exposed to the SW., on account of
the deep drift and bog near Church Hill.
The hornblendic rocks northeast of Leafrin Hill are in a degree less altered than those of the
Gartan lakes, but all are more or less foliated.
Besides these basic
eruptive rocks that belong to the series, there are diorites, and, perhaps,
lamprophyres, intruding m irregular masses and dykes, which may be the
roots and other adjuncts of the later basic eruptives. There are also a few
much newer small dykes of dolerite like the Tertiary rocks of Antrim.
All the schists, with their interbedded basic eruptive masses, dip eastward and south-eastward, except near their southern boundary; while,
to the northward of Treantagh, there is a synclinal curve, along which
the rocks rise up and dip N.W.
The quartzite in the Knockalla range occupies a considerable area.
The thickness of the quartzitc beds is probably about 1,000 feet, as calculated from the section in Ranny Hill, adjoining Mulroy Bay. Some
beds, especially to the north-westward of the Knockalla lakes (Sheet 6),
seem capable of producing good flags ; others are pebbly, some remarkably
so, the pebbles being small fragments of micaceous quartzite.
In the neighbourhood of Treantagh, the rocks belonging to the
quart&e group occur as a narrow strip, extending from Lough Fern on

68

the N.E. (Sheet IO), pa& Kilmaerenan and Treantagh to Glen Swillg
on the S.W. (Sheet 16) ; they will be described hereafter. Southward of
this strip, in the Croaghmore and Gregory Hill mountaim+ also in #e
low country to the N.E., S.E., and S., other rocks belonging to an older
series are exposed. These rocks have different characters to those
already mentioned.
South and east of Eilmacrenan the lower strata are alternations of
quart&es and schists with a few interbedded hornblendic rocks. Above
these are alternations of hornblendie rocks, limestone, and schist, with a
few subordinate quartzites ; while, to the southward, are sericite-,
hornblende-, and mica-schists, some beds being dolomitic.
Due
south of Lough Fern the rocks have been thrust from the SE., to
which is due the inversion in the cherty limestone quarry on Mullagheep
Hill, and the nearly vertical anticline in the quartzite westward of
Grove Hall. To the westward, in Letter and Gortnavern, the rocks are
rolling, the axes of the curves running in nearly parallel S.W. and N.E.
lines. These to the west are cut off by a curved fault, which runs
northward partly alon g Ballykeeran Craig, and south-eastward nearly
This seems
along the coach road from Kilmacrenan to Letterkenny.
to be the outcrop of a thrust plane, up which the eastward rocks were
slightly pushed. South-westward the rooks also lie in anticlinal and
Immediately
synclinal curves, but they are much displaced by faulti.
west of the road, in the townland of Keenaghan, they are well developed.
Here there are two beds of limestone, that to the westward being cut
out by a N.W. fault. To the S.W., near Edenacarnwn, there is a
dolomite and camstone.
At Letterkenny, and to the west of it, and north of Ballymacool, tho
strata consist, in great part, of gneissose quartzites, with beds or intrusions of hornblendic rock in some places, and a few small limestones,
The relations between these rocks and those of Gregory Hill are
obscure.
The south slopes of Glenswilly (Sheet 16), about two and a half miles
wide, and eight miles long, are in a great measure obsctired by deep
.drift and tog, detached unsatisfactory sections being only seen in some
of the ravines. West of Rock Hill the rocks have a steady, north dip,
generally low ; but in places, specially in Maherlask Burn, they reach
a higher angle.
To the S. and E. of Rock Hill they are very much
d&placed and disconnected by small faults, but the majority of the dips
East of this disturbed area the dip is either to the N.
are to the N.E.
or N.N.E., generally at low angles. To the west, in Drumanaught Hill,
there are mica-schtits, while in Cronamuck there is fine felspathic gneiss
that weathers white, The rest of the rocks are in general sericite and
mica-schists ; some of the latter have a marked scaly aspect and an
oblique foliation, as if originally they had been obliquely laminated
. sandstones ; a peculiar gophered sericite-schist occurs southward of
This group of rocks is more or less similar to the series
Letterleague.
at Keenaghan to the south of Kilmacrenan.
Rilnzacrenan, Milljbrd, and Church Hill Districts.*--In
the conglomerate that underlies the great quart&e, there are rounded blocks and
fragments of granite, grtitic
gne% micaceous or gnei8sose quart&e,
hornblendic rock, schist, &a, similar to rocks in the adjoining country.
TM epidiorites, although in various places they come up @ the
margin of the quartzite group, yet never cross it, so far as I have
observed, being, in my opinion, overlapped by that graup. I believe
4 Ey Mr. Kin&an.
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that an unconformability exists between the quart&e and the rocks
below it, and have come to Ch$ conclusion on $he following grounds* :1. A little S.E. of KilmaarsqBn (Sheet lo), in the bed of the Leanan
River at Milltown Bridge, the* ia a greenish quartzose breccia containing large and small aemi-angular fragments of phyllite and quart&o
lying across the edges of grees phyllites that dip S.E. at 75”.
2. A mile S,W. of Kilmacrenan, in the townland of Nahoory, close
to the river Leanan, the older rocks are perpendicular, while the
quartzite immediately to the north dips N.W. at from 30” to 40°.
3. Still further S.W. in the stream valley westward of Treantagh
Presbyterian Meeting House there are nearly perpendicular phyllites
and micaceous quartziteq.that strike at and seem to go under the shallow
basin of quartz&e immediately north of the Neeting House.
4. A mile X.W. of Kilmacrenan, a little N.E. of Doon Rock of
the Kings (Fi s. 0 wd lo), there aro nearly perpendicular phyllites
that strike N. f 5 E at the great quartzite, the latter dipping S.E. at 40.
(Section, Fig. 4).

Fig. 9. Section’_through
Doon Rock, near Kilmacrenan.
D.-Massive

diorite of old volcanic neck

S.-Micaceous

schist.

&.-Quart&e.

5. From Doon Lough S.W. to and beyond the Treantagh-road, the
lowest exposed beds of the quart&e dip S.E. at low angles (10” to 20‘~)
while the associated rocks of the presumably older series dip N.E, away
from them .i
in the country west and sout’h-west of &!!uiroy Bay, the Lough Salt
quart&e a;nd the apparently overlying schist series seem all to have been
thrust north-westward together ; the sole of one of the principal thrustplanes being a compound curved line from the Lurgy River Valley, about
a mile north-west of Kilmacrenan, and thence northward by Termon
R. C. Church to Lough Salt, and sfterwards northward and north-east-

* As Mr. Kinahan holds the view that the Lough Salt quartzite is unconformable to
the subordinate Lough Gartan se&a and the granitic sheets below, I have allowed him to
state his views, though they are not those now generally held by my colleagues who have
examined the district.
The subject has been already fully discussed.-E.
H.
t The apparent
discordances here described are probably to be explained by the
difference between the manner in which the schistose rocks hare yielded to cleavage
and shearing and that exhibited by the more massive and resisting quartzite.
The
corresponding conglomerate associated with the Scottish limestones and quart&es is not
accompanied with any nnconformability.-A,
(3.

Fig, IO. Doon Rock (old volcanic neck), looking NE., Lough Salt mountains in the di&ance.
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ward along the margin of the quartzits to Mulroy Bay.

Minor thrust

pIanes join into this, some of which prove that the underlying older rocks
were thrust in places.
Others, associated with still smaller thrusts,
have had the effect of piling up the quartzite to the N.E., thus making
it appear much thicker than it really is -the true thickness probably not
exceeding 1,000 feet.

At Devlinmore, adjoining Mulroy Bay (Sheet 4), in the north portion
of Cranford Hill (Sheet lo), and in a long irregular tract N.W. of the
Cranford limestone, is a shingly massive rock without structural
planes, very like the quartz-rock of S.E. Ireland.
A little S.W. of
Streamstown West is a small patch of a pebbly black quartsite, with
crystals (9) of felspar ; while to the northward crystals (1) of felspar occur
in white quartzite.
Some of these rocks, especially the quarts rock,
are ferriferous, and the leaching from them has formed deposits of bog
iron ore, which have been worked for exportation.

The junction of the quartzite with the apparently overlying sericitic
schists is not exposed in this portion of the area examined by me, except
immediately west of the Cranford road ; it is also seen a little to the
S.W. at the Golam limestone quarries, where the beds of quart&e are
rotten, friable, and ferriferous.
Eruptive masses in this portion of the quart&e are rare on the
shore of Mulroy Bay. East of Cranford Hill there is a N.E. greenstone
dyke nine feet wide with shaly margins, and alongside the black pebbly
quart&e there is a green flaggy diabase.
The sericitic schists which lie next to the quart&e seem to be over
1,000 feet thick at Cranford. Here the limestone and orange dolomite
appear in mass (800 feet thick) apparently at the base of the series.
At Golam quarries they are also of considerable thickness (160 feet),
but elsewhere thev are thinner, being sometimes less than twenty feet
thick in beds on dserent horizons in the series. At the Cashellenan
quarries to the south of Lough tialt the limestone is about thirty
feet thick.
One bed of the limestone SW.
of Cranfordquay
is
apatitic.
In places near Mulroy Bay there are numerous sheets of epidiorite,
while to the S.E. and in the island in the bay other intrusions of
similar rocks may be seen. The effects of upthrusting and overfolding
on the igneous rocks and their associated schists and quart&es are very
conspicuous at the Millford and Cranford-road half a mile N.W. of
Rough Island.
This series of strata extends S.W. through Mr. Wilkinson’s district
into the country north and westward of Lough Keel, where there are
considerable intrusions of epidiorite, the most extensive being Truskmore and Truskbeg.
To the S.W. of Truskmore there occur beds of
argillite and grit, very little altered.
The rocks in the series just described are let down against the Kilmacrenan quart&es by a N.E. and S.W. fault that extends from Bunline,
Mulroy Bay, through Lough Keel to Glen Swilly (Sheet 16). These
quart&es, the representatives oIC the Lough Salt quart&e brought up
by the fault, extend from Rossgarrow, Mulroy Bay, SW. to Glen Swilly.
To the N.E. it is very much cut out by the fault and broken up by
intrusions of diorite. In the neighbourhood of Lough Keel the tract
occupied by them is of considerable width.
From a distance of over
three miles S.W. of Kilmacrensn and for a mile to the N.E. the strata
are thrown into an inverted syncline, in which are included beds of

schist and limestone. A large fault extends N.E. along the Leanati
Valley to Lough Fern, and along its course in general has cut out a
considerable portion of the quartzite. From the junction of Sheets 10
and 16, N.E. for four miles, there is low down in the quartzite a thin
schist series with one or two limestones. This also occurs to the southeast of the syncline, as schist and limestones were observed in places
along the Leanan Valley to the south-westward of Kilmacrenan, and
also further S. W, in Cabra, and near Seacor (Sheet 16).
d. Millford Schist and Epidiorite Group.*
A group of sericitic schists rests on the quart&e at the south of
Mulroy Bay (Rosgarrow), but from that point for some miles to
the S.W. it is not exposed on account of the deep drift or bog; but
along the Kilmacrenan syncline it appears as thin beds of limestone
and serioitic schist. A mile N.E. of Kilmacrenan, at Gortnaskeagh,
the beds are nearly horizontal, but with a slight dip to the S.W.
At Lurgyvale the syncline is inverted ; a mile to the S. W. at Clonkilly
Beg Lough, the beds turn south, which is due to the eastern portion
of the trough having been thrust north-westward, there being a
number of small thrust planes between this place and Cottian Upper.
At Cottian Upper, and S.S.E. of Lough Darragh, for a short distance
between the faults, the syncline is not inverted, but elsewhere it is,
The limestone from these beds is of a dark brick colour, but excellent
for both building and farm purposes ; so much so, that it is sent for
from places which have their own limestones.
Associated with the limestones are camstones which were formerly
worked. Wilkinson, writing in 1845, states they “ are very durable ”
and “ can be cut or turned with facility into any form.”
In connection with these rocks there are intrusions of diorite and
The diorites principally occur near the margius, espelamprophyre.
cially the N.W. margin, and are very massive between Church Hill and
Glenswilly, where they appear to bring up entangled pieces of the
older rocks.
In Massreagh there are masses and courses of a bright green, mottled,
slightly granitoid rock, that is probably lamprophyre.
In one place,
surrounded by baked rock, is a small pipe full of slightly magnetic balls
about the size of duck-eggs.
The Kilmacrenan trough is, for the most part to the N.W., bounded
by the Bunlin and Kilmacrenan fault, which to the S.W., as indicated
on the map, seems to branch at the Glashagh River (Sheeb 16), one
going SW.
along that valley, and the other south to join into the
Leanan Valley fault, This latter fault bounds the Kilmacrenan trough
on the S.E.
The Millford schists are similar te those which to the west of Mulroy
Bay overlie the Lough Salt quart&e and the Cranford sericitic schists,
except that in them there are some thin limestones to the N.E. and
S.W.. of Millford.
Near Millford there are some basic eruptive rocks
(lamprophyres ‘lj, also some dykes of felstone.
The latter are note-

* As already stated this group lies ap arentlgabovethe quart&es ; but there is reason
Phe Glencolumbkille
to believe that it may really represent
group,and some still older
schist not exposed to the north-west of the g&k
axis.-A,
G.

worthy, aa f&tones are rare in the area examined by me ; here they are
more numerous than elsewhere in my district.
The Millford group to the southward is cut off by the Leanau Valley
fault.
Sericitic schists, with subordinate limestones, occur at Glack, and
can be followed N.E. to the Gortcally fault in the valley between
Further N.E. the south-east flank of
Knockalla and Ranny Hill.
Knockalla is covered with deep drift and bog, which prevent the
Here the limestone and dolomites are very
rocks from being seen.
subordinate members of the group, occurring at different horizons, as
thin beds, often lenticular, in the sericitic schist.
The assemblage of rocks that apparently overlie the Knockalla
qua&&es and sericitic schists is similar to, and continuous with, that at
Millford.
To the N.E. it is covered with deep drift, and there are only
a few detached exposures in Glenvar and the section along the coast.
In this section, to the eastward and north of Lehardan (Sfieetd35 and ll),
the thickness of the strata cannot be calculated on account of the
repetitions due to folding, faults, and intrusions of igneous rocks. In
Bnny Far limestones occur that seem to be representatives of those
near Millford, while to the N.W., eastward of Cleggan (Sheet 5), there
are flags. The rocks between Lehardan and Creeve hills (Sheet 11) ar6
displaced by thrusts. The sandstone in the latter is a fati stone for
rough face work, and has been used in Rathmelton and Rathmullan-one bed yields excellent scythe stones, for which it was much used af
dne time.
At Lough Doe, above a rn& east of Millford, there is a N. and 5.
dyke of fault-rock that can be traced for about a mile. East of this
dyke in Crockmore, 817 feet high (there is a second Crockmore 675 feet
high to the northward), also to the eastward of Loughnacally, many of
t,he schists consist of alternations of layers, from a quarter of an inch to
an inch or more in thicknas, of green phyllite or sericife-schist.
The
bay of schists, to the east of Loughnacally, is due to an inverted
anticline, as the sheet of diorite which to the south dip under them,
to the north and east lies on them. To the N.W., in the neighbourhood of Ballgboe Lough, there are epidiorites and ofher more or
less foliated basic eruptive masses running with the strike of the rocks.
Lenticular beds of the friable quart&e weathering orange occur ; alSo
some of more massive varieties,
In the parish of Killygarvan, the country immediately west of Lough
Swilly, the relations between the rocks of the Millford schist group and

the abundant sheets of igneous material in their vicinity are more or
less obscure on acoount of inversions, upthrusting, and faulting.

These sheets of diorite and epidiorite occur intercalated in grits
and shales. A little below the lowest sheet there is, in some places,
a bed of limestone (a little S.E. of Lurganboy, N.E. of Glenalla Housa,
and in the same strike a little north of Croaghan Hill, and in Glentidaly, to the west of Knocknacleavy), and over the highest bed there are
about fifty feet of shale.
Usually there are three of these sheets, but sometimes there am fouf
or more in number. They occasionally lie on one another, or with
only very thin intervening strata. This occurs to the south of Meskati+
meave (Sheet ll)i md east of Moyle Hill, Lough Fern (Sheet 10).

The masses of horPblendio rock in these sheeta &re somewhat cUerent in
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aspect to those found in the previously described intrusions (page 62))
aa the rock is more regular in structure, without any shingly or friable
portions, besides being in general columnar (fig. 11:.

Fig. 11. Summit of Knoctna-Gra,

three miles N. of Rathmelton.

Columnar diorite in hard splintery quart&e and schist.

Notwithstanding the serpentine winding and the overfoldings, the
three sheets can be easily traced in Eillygarvan and the adjoining portion of Tullyfern (Sheet ll), but to the S.W., near Lough Fern (Sheet lo),
their identity is more or less obscure. In some places, such as in the
stream to the west of Knockalla House, there seem to be six sheets, but
a little further west in Qlentidaly, it is proved that there are only
three, the deception being due to an overfold. About a mile to the
N.W. the central sheet is folded on itself, while the upper and lower
sheeh follow re,aularly. North of Crockanaffren, the rugged mountainous tract about two miles north of Glenalla House and east of
Lough Fern, the greatest number of sheets occurs.
On the coast of Lough Swilly, about a mile north of Kinnegar
Strand, to the east of the nearly N. and S. Rathmullan fault, there
ia an isolated patch of the Killygarvan eruptive sheets. In places in
this area there are dykes and masses which represent the roots of the
sheets ; and there are also more recent rocks that sometimes occur as
intruded sheets.
North of Newbridge Strand there are six sheets of igneous material.
No. 1, to the north, is evidently an intrusive mass. No. 2 is also
intrusive.
In the little bay to the south of this intrusion there are
from five to leight thin nearly parallel dykes, dipping N.W., from five
to fifteen inches thick. No. 3 is columnar and interstratified.
No.
4 is a second columnar interstratified sheet, with a tesselated surface.
No. 6 is similar. No. 6 occurs in the sea, and could not be satisfactorily
examined.
Probably it is an inter&ratified sheet, as four sheets occur
in the country to the westward, on the north of the curved faults
that run south-westward from Newbridge Strand,
That some of these sheets are to be regarded as contemporaneous
rather than intrusive, seems to me probable, for the following
reasons :1st. They vary but little in number, while they rest on par&e1
planes and are continuous in an area miles iu extent ; that is,
noi only in this district, but also east of Lough Swilly across Inishowen ;
and if a sheet at any place is absent, those above and below keep their
relative distances.
2nd. The strata above and below each sheet do not change their
general characbr within a distance of several milm.
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3rd. The sutiaces of these sheets have continuous outlines, never
having been observed by me to send squirts or other intrusions into
the overlying rocks. These surfaces are often blistered, pitted, and
irregularly jointed or cracked, like the surface of a sheet of slag that
has been poured out from an iron furnace ; and into these small
interstices the overlying strata have been deposited horizontally.
The best example of such a surface is the “ Scribed rock ” in the small
glen to the N.E. of Lough Rogan (N.E. of Glenalla House), the
marks being commonly supposed to be due to the impressions of
the feet of men, horses, cattle, sheep, and dogs, to which they have
some resemblance ; a second good example is on the west shore of Saint
Colum bkille Lough.
4th. The surfaces of the sheets are not always even, especially where
a sheet joins iuto a neck, the top of the latter usually forming a
greater or less protuberance.
Under such circumstances, the hollows
were generally filled up with strata, until the accumulation was thick
enough to extend over all. Similarly, hollows in the surfaces of the
sheets were gradually filled up with originally horizontal deposits.
5th. The rocks below the inter&ratified sheets in places were broken
up and entangled with the bottom portions of the sheet ; this, however,
seems to be exceptional, as in most places the sheets appear to lie
regularly on the subjacent strata and have become cemented into them;
so that such ribs as are now exposed have a tessellated appearance due to
the small angular pieces of baked shale that are cemented to them.
6th. The rocks under the sheets are baked for inconsiderable thicknesses, generally not more than from four to eight inches in depth ;
those over them in places are silicified as if subjected during accumulation
to hydrothermal action ; in many places, however, they are unaltered.
7th. In places where the sheets are numerous, as in Moyloghill, a
littie east of Lough Fern, they were poured out successively on one
another or with a partial slight thickness of strata between.
Under
such circumstances the sheets must have accumulated one after
the other, and could not possibly have been injected.
8th. The rocks on both sides of the intruded sheets are baked often
for considerable distances.*
e. Croaghn

Hill and Rathnelton

G%itss.

A considerable thickness of quartzose grits with sericite partings
extends from Lough Swilly south-westward to the Lough Fern N. and
5. fault (Sheets 10 and 16). In the Killygarvan range of hills they lie
in an inverted synclinal fold, but have been very much disturbed and
invaded by basic eruptive rocks.
In the hills immediately eastward of Glenalla Demesne, worm-tubes
were found in three or four beds of the grits, some of which can be
traced for miles. One of these grits occurs in Glenalla, about 400 yards
S.S.E. of the house. In some of the grits the tubes are vertical, in
In
others they are horizontal, or horizontal and vertical intermingled.
general they are attenuated, or else crushed into an oval section. One
of the most continuous occurs below the beds of lamprophyre hereafter recorded. ,Some of the sericitic partings in the grits are very
black, which has given rise to an old tradition that there is plenty of
coal in the country, which only requires to be properly searched for.
* It ought to be stated that while Mr. Kinahan has been allowed here to express his
own views regarding these igneous rocks, his conclusions differ from those of his colleagues
in general, who hare &?a unable to discover satisfactory
eyiqeqce qf any but intrusive

..

sbeeta.

8,4,9

.
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‘, Two felstones were observed in the coast section northward of Rath
mullan. Half a mile west of Rathmullan, in Ballyboe and the adjoining
townland, there is a green porphyry which is largely worked and
capable of producing long and heavy bearings. It wa0 extensively
used in the building of the forts and piers at Inch and Rathmullan.
Thin beds of limestone and camstone (~yru$yZZi~e) occur N., N.E.
and N.W. of Rathmelton.
West of Oughterlinn Roman Catholic Church
there is a remarkable rib extending for more than a mile. It consists of
tlie lowest grit beds, which here are caught in the fold of a sharp
syncline.
The rocks in the Knockbrin hills are similar‘ to those in the
Killygarvan range, except that they are more sheared. Evidently they
have been considerably thrust towards the N.W., and subsequently
they were shifted by other faults, one of the latter, the Lough Fern
N. and S. fault, cutting them nearly out to the west.
In the hill north of Oak Park two of the epidiorites (whinstones)
were observed, and two or three of the limestones, one being massive
and in part a dolomite.
The whinstones are free working, and ought
to be suitable for cut stone purposes ; they have been used a little for
kerbs, sills, and flagging in Letterkenny.
’ The rocks that extend from Barn Hill, near Letterkenny, northeastward into Aughnish (Sheet ll), the country SE, of Rathmelton,
include some poor slates, but are very partially exposed on account of
the deep drift.

CHAPTER
LOWEB

V.

OLD RED CONGLOMERATE.’

The Fanad promontory is remarkable for containing representatives of a formation nowhere else found in Donegal, and which
were discovered during the progress of the Geological Survey,
This formation may, with little hesitation, be referred to the
Lower Old Red Sandstone. The tract occupied by it lies at the
northern base of Knockalla, extending inland for over a mile from
the shore of Ballymastocker Bay, and consists of a series of low
rocky knolls, running in lines in a S.W. and N.E. direction.
parallel to the strike of the beds, and intersected by small
transvcrsc gullies, along which the strata are laid open to view.
The strata have a general dip towards the base of Knockalla,
which is formed of beds of quartzite, and their position here
is due to the presence of a large fault ranging along the base
of the mountain by which they are Ict down, and have thus been
preserved from complete removal by denudation. At their western
extremity they arc also terminated by a large N. and S. fault,
which brings up strata of the metamorphic series on their west
side,
The formation consists of a succession of red or chocolatecoloured conglomerates, sandstones and beds of sandy shale,
with a conglomerate base resting unconformably upon qunrtzites of
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series, and a8 &xady stated, they maintain a prev&pt dip in a SE. direction towards the base of the Knock&
The following is the succession in descending
quart&e ridge.
order from the base of this ridge where the highest beds of the
fwmation are found :-

a. Red sandstone and conglomerate, dipping at aboui; 5” tq
10” S.E.
B. Chocolate-coloured
thin-bedded
sandstones, sometimes
false-bedded, with a little conglomerate.
c. Strata, principally of red sandy shales, occupying a shallow
valley.
d. Purple-brownish sandstone and conglomerate.
The thickness of the whole series is probably from 700 to
800 feet. West of the hamlet of Burnside, the base of the conglomerate may be clearly made out resting upon quartzites,
The pebbles and blocks of which
which dip to the N.W. at 70”.
the conglomerate is composed, are generally well rounded and of
local origin. They consist of granite, quartz-porphyry, diorite,
and quartzito embedded in a sandy material.
As the geological age of this conglomerate is entirely inferential, the following note by Dr. A. Geikie on this point, made on
the spot, will be of interest :-“ This rock reminds me more of qome of the conglomerates of the

Old Rod Sandstone, along the flanks of the crystalline schists of the
Highlands of Scotland, than of any other conglomerates I remember.
The materials are local in origin, consisting chiefly of quartzite, which is
The beds are of a dull
the chief rock of the immediate neighbourhood.
chocolate-red colour, which is the common tint of the Scottish Old Red
Sandstone ; the larger blocks at their base are well rounded, which is a
characteristic of the Lower Old Red conglomerate in contradistinction
to those at the base of the Scottish Carboniferous series.
“The question of age is not one on which a decided judgment can
be pronounced, but T would myself be disposed to class this conglomerate
wibh the Lower Old Red Sandstone.“*

CHAPTER

VI.

IGNEOUS ROCKS-GRANITE.

+

Glen and Lou& Beugh Distri~t.f-The
great central granitic
tract of N.W. Donegal, commences in the neighbourhood of the
little village of Glen, and ranges in a south-westerly direction
along both banks of Glenlough, the Owcncarrow River, and
Lough Beagh (pronounced Lough Veagh), up to and beyond the
watershed between the Derryveagh and Glendowan ranges,
where it s reads out into an extensive tract of country bordered
by the At 1p
antic Ocean. Throughout the tract here described, and
* It map also be remarkedthat these conglomeratavare not unlike those of Cushe~dall
0~ the east Coast of Antrim, the nearest point at which their representrrtives are found in
Ireland, in the direction of Scotland.
t For the microscopio aharactcrs agd gbon$cgl composition of $3 graaite;l, see up,
PO-138.
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extending as far as the head of Glenbeagh, the granite is exceedingly massive, often foliated, and includes occasional bands of
quartzite, schist, and crystalline limestone.
At its northern apex
at Ballyness, not far from the southern shore of Sheep Haven,
the granite emerges from beneath beds of quartzite, belonging to
the Knock Salt range, which gradually recede from the western
margin of the granite ; so that at Lough Beagh, about eight miles
from the apex, the width of the granite tract is about six miles.
The southern margin of the granite tract has already been partially described. Along this side we find the uppermost sheets
passing below the schists of the Glencolumbkille series. The
intrusive sheets gradually give place to more solid masses as we
proceed northwards from this margin, and an admirable section
is laid open along the roadside leading from Kilmacrenan
to
Creeslough, through Barnesbeg Gap. In this section the upper
beds of granite consist generally of a fine-grained grey rock,
interbedded with schist, and rising into the terraced heights of
Crockmore.
Below these the granite becomes coarse, reddish, and
porphyritic, with veins and dykes of pegmatite.
On a large scale
it is foliated, the dip of the planes r,f foliation being towards the
S.E. On the plateau, N. of the village of Glen, these planes
are remarkably developed.
The western boundary of the granite is verv clearly exposed
at Lackagh Bridge, where the stream draining Glen Lough
traverses the granite tract, and lays open on both sides of its
course the granite and succeeding
schistose
rocks.
On
approaching the bridge we find the granite remarkably foliated,
with bands of micaceous and quartzose schist, and traversed by
numerous pegmatite veins. A little below the bridge these give
place to gneissose schists, bands of limestone, hornblende schist,
and quartzite, in a nearly vertical position, and where the river
opens out on the strand, the quartzites gradually predominate.
It is probable that these quartz&e beds are portions of the Lough
Salt group caught up in the granite, which sends veins into the
schists along its northern boundary.
All along this margin, as
far as and beyond Calabber Bridge, the granite is everywhere
intensely foliated, the planes of foliation being nearly vertical,
On the other side, as
and ranging in a N.E. and S.W. direction.
already described, the beds of the Lough Gartan group, by which
the granite is bounded, are also thrown into highly inclined or
vertical positions.
A line of dislocstion passes through the
granite along the valley of the Owencarrow River, and below
Glen Lough. In this position the foliation is intensely developed ;
the fracture itself has been observed in the banks of Lough Beagh
and in the Owenveagh stream above. Another well-marked line
of fracture has been traced through the Derryveagh mountains
down into the Owencarrow River, where it joins the Lough
Beagh dislocation.
Fulcarragh District.* -The granite on the hill of Kingarrow,
south of Calabber Bridge, is foliated, generally fine-grained, of a
light grey to flesh colour, and sometimes becomes porphyritic,
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with large crystals of orthoclase.
It is everywhere traversed by
At the Misty Loughs a few beds of
veins of coarse pegmatite.
schist occur, being brought up, perhaps, by the great fault
(Dooish fault) that here traverses the hill ; and at three-quarters
of a mile eastward from, the laughs, a cavity, representing
a weathered out bed of limestone, was observed.
The schist north of this mountain range is traversed by
numerous veins of granite and pegmatite, all preserving a general
parallelism to the foliation and direction of the main mws, and
to that of the schist. Some of these are true granites, though
usually finer-grained than that of the central portion from which
they doubtless proceeded ; but the pegmatites are very coarsely
crystalline.
In the stream section to the north of Calabber
Bridge, and the strip of ground to the S. W., along the river, several
of these veins, as before remarked, were observed. Among them
are some of hard fine-grained foliated rock with garnets, and others
of ordinary crystalline granite, one of which may be seen a
little to the N.E. of Altacloghan Bridge, where it is intruded
between beds of schistose limestone.
entire north-western portion
Qlenfin and Qlendowan? -The
of these districts, comprising Croaghleheen, the Gubbin Hills,
Brallanmore, Leahanmore, Glendowan, and Derryveagh Mountains, is occupied by a portion of the great granite ridge, and
presents a bleak and dreary appearance compared with the
Over this tract the rocks are very
rest of the district.
generally laid bare, and exhibit a distinct, and sometimes
intense, foliation throughout-the
strike of the foliation being
north-east, and the inclination south-east at angles varying from
7W to hearly vertical.
The prevailing colour of the rock IS grey,
but brown and reddish bands and masses are not uncommon,
especially in the south-west towards Fintown and Doochary. The
granite contains numerous caught-up massesof the adjacent schists,
limestones, and diorites throughout its extent, and is to be seen
repeatedly intruding into the adjoining schists on the south-west
in the form of numerous finer-grained sheets and offshoots, and
coarser pegmatite veins. Well in the centre of the granite mass,
at the head of the Poisoned Glen, for instance, extensive
enclosed or surrounded masses of quartzite and calcareous
schist occur ; and on the south side of Lough Barra, a
considerable quantity of limestone and schist is contained in it.
About a mile north of Fintown, and well inside the granite
boundary, very extensive masses of limestone and schist occur ;
some of these caught-up or granite-enveloped limestones have
become highly crystalline and mineralized ; one mass in particular, on the south side of the Fintown and Doocharry road,
in Glenleehan, is changed into a white saccharoidal marble, and
contains numerous fine and large crystals of idocrase and garnet.
On the south side of Glenboghill Lake a lode of particularly rich
silver-lead ore exists in the grey limestone. Both the granite
and enclosed masses have been subsequently foliated at the same
time by the last great shearing forces that affected this region.
* By Mr. M‘Henryl

Fig. 12. Errigal Hountain and Poisoned Glen, Dunlemy, looking E. frm the Fdcarragh road.
.

Gweedoqqea& DzLngZoeDistricts.*-The
granite of the southwestern portion of the district, spreading out into an extended
area between Glendowan on the east, Gweebarra Estuary on the
south, and Gweedore Valley on the north, besides varying considerably in lithological character, presents many points of special
interest: among them is one, which, as having gained an
important place through discussions upon the origin of folia-’
tion in the rock, may demand particular notice ; namely, that the
foliated and non-foliated varieties conjoin along a zone which runs
from Tor in a curved direction by Crovehy and Dungloe towards
Rutland Island. To trace a definite junction or boundary is
impossible ; and even the zone referred to leaves foliated portions
on the north, as east of Lough Meela ; and non-foliated portions
to the south, as east and south of Trawenagh Bay. The granite
forming Trusklieve and Dooey Hill is devoid of foliation ; and
north of the line, where. foliation is not apparent, a certain
definite crystalline arrangement is frequently discernible (as, for
example, north of Lough Anure), which may be regarded m
incipient foliation.
:
In,traversing
a section from Fintown, north-west to Dungloe,
the,foliation becomes gradually less distinct, until it ceases to
characterize the granite, but it re-appears occasionally beyond
the zone indicated above. From this alone one might infer the
igneous’origin of the whole mass, which has never been questioned,
in so far as the non-foliated rock was concerned. But the foliated
portion, equally with the former, contains numerous masses of
schist (the foliation in some of which is contorted and transverse
to that of the granite), diorite, quartzite, and limestone ; and it is
particularly noticeable that there is no gradual p‘assage from the
included metamorphic masses to the enclosing gramte, a if the
latter, where foliated, were of other than of igneous origin. What
places the eruptive character of the rock beyond question is, that
at Dunlewy the foliated granita may be observed to invade the
adjoining metamorphic rocks by sending tongues into them,
usually along the strike, which the general boundary transgresses
obliquely; and due south of Dunlewy House, it is seen to have
invaded the small quartzite band there indicated, portions of which
still exist, enclosed in the granite, detached from their parent band.
South-westward, towards Tor, as well as near Dunlewy Glebe
Ilouse, lenticular masses of schist have also been detached
from their parent rock ; and such masses assume the magnitude
of important bands, south of Crolly.
In following the general trend of the foliation-strike southwestward, it is observed to change from S.W. to W. and N.W.
near Dungloe ; this change of direction brings the foliation into
approximate parallelism with the general boundary of the me**
morphic rocks. A corresponding fact has been noticed on page
55, when describing the quartzite at Gweedore, and in the Memoir
of SW, Donegal.
About three-quarters of a mile south of Dungloe, dark grey
+ By Mr. Kilroe,
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coarsely crystalline highly micaceous granite adjoins a light grey
variety which scarcely shows foliation, in parts not at all.
The junction of these two granites is clearly traceable for a
short distance ; and their distinctive characters are observable in
proximity to the junction, where this is obscured, for nearly a
mile ; one being a dark pinkish grey coarse rock, the other being
light grey, and finer ,grained. The latter becomes foliated as it
yet it has distinctly invaded the
recedes from the junction;
former, sending into it a large tongue.
This fact is analogous to what is to be observed in the mode of
occurrence of certain masses of dark pinkish grey granite, which
are included in the foliated grey granite of Addernymore Hill and
Commeen. These masses are more distinctly foliated than the enclosing rock, which is doubtless to be attributed to the difference of
composition- the enclosed masses being more hi hly micaceous than
the surrounding rock. The two types of rot gk here referred to
represent the extremes of all varieties of granite to be met with
throughout the S. W. portion of the district.
The varieties assumed by the constituents of the mass, and the
proportionate quantities in each specimen, as well as the frequent
occurrence of certain accessory minerals, give rise to a great
variety of composition in the rock at different localities.
(See
pp. 77, and 131-139).
Granite is largely exposed over most of the ground about
Bunbeg, particularly along the coast. It is generally a coarse
red rock, often divided by ‘oints into rudely shaped rectangular
masses, and is composed o 2 quartz, red or flesh-coloured felspar
and black or very dark green mica, with occasiona,lly a little
hornblende.
Some parts are fine-grained and have been quarried for building stone. A good locality will be found a little
to the north of the Church of Bunbeg.
Isolated portions of mica-schist, probably caught-up masses
for the most part, are not uncommon in this area, the most
noticeable being that around the small village of Bunbeg. The
surrounding granite sends veins and tongues into this schist, and
where the rocks are in actual contact the latter often seems to
have been fused. It contains remarkable beds of garnetiferous
limestone with tremolite.
To the north of Bunbeg, at Derrybeg and Stramartin Bridge,
much granite is also exposed, and is often traversed by dyke-like
veins of rock of a finer texture, somewhat analogous to those
called “ Elvan veins ” in the granite near Dublin.
In some parts,
parcrcularly near the coast, the rock is largely porphyritic, attaining almost the character of a giant granite, with crystals of
orthoclase two or three inches long. This variety ought to make
a handsome ornamental stone.*
Bloody Foreland District an/d adjoining
Ihnds.~-The
granite on the coast of Bloody Foreland and the neighbouring
islands to the north and west may be described generally as a
crystalline granular mass composed of orthoclase, quartz, and black
* The last three p nragraphs
t By Mr. Egan.
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mica, the orthoclase being usually reddish-coloured.
It is of&n
porphyritic, and largely so on some parts of the coast and the
islands. Plagioclase is occasionally present, and rarely a little
sphene. Intrusive veins of granite of much finer texture sometimes occur, but apparently not otherwise differing from the main
mass ; and numerous other veins or dykes exhibit varieties of
texture and composition.
West of Curran’s Point the granite is seen clearly cutting
across beds of gneissose schist, of which it contains large fragments, and into which it sends narrow tongues.
Near the cliff
a twelve-inch vein traverses a bedded mass of schist and limestone which there appears at the surface.
The granite comes to view almost without interruption along the
whole coast from Curran’s Point to Altawinny Bay, penetrated by
dykes of later age, the largest of which consist of varieties of
felstone, easily traced in their course through the granite by their
lighter reddish brown colour and their closer jointing.
Thin whitish felspathic veins, probably due to segregation, are
common in the granite south of Altawinny Bay.
In addition to two principal systems of joints inclined at high
angles, which traverse the granite, there is in malt parts a well
marked jointed structure, which gives the rock an approximately
horizontal bedded appearance. This is very conspicuous on the
southern and western shores of Inishmeane, when viewed from
the sea, and on Gola Island, where it is seen both around the
coast and in the interior, the planes being inclined in different
directions at angles of about 10” to 15O, though occasionally M
high as 2.5”. The form of th e existing outlines of the islands
depeuds in a great measure on the position of these planes,
which along the coast are observed generally to slope downwards to the sea.
Rugged cliffs, sometimes one hundred feet in height, bound
Gola Island and Umfin Island, especially on the west.
These
are penetrated by sharp fissures hollowed out along the joint
planes, so that in some cases one side overhangs the sea at an
angle of 70” or 80”. Natural arches also occur, a9 at Scoltydoogan, north of Gola Island, where a small inlet, entered by a
narrow gully, communicates with the sea by means of an arched
passage about forty yards in length, at a depth of 70 feet below
the surface of the ground. The precipitous sides of the adjacent
chasm afford shelter to plants of various kinds, including
Asplenium mas+num, which flourishes in several other localities
around these coasts.
At Scoltaglass~n, nearly half a mile east of Torglass Island, a
narrow inlet between steep walls of granite has been hollowed
out by the sea alon g a line of fissure, now partly filled with
broken rock and boulder-clay.
This break, which is accompanied
by little or no dislocation, seems to run across the western part
of the island, appearing again at Scoltnalinga, north of Allagh
Island. A small arch occurs in the prolongation of the same line

east of Tornamullane,forming a gulleywith an overhanging eastern
wall fifty feet high, that on the west reaching eighty or ninety
feet.
Umfin Island has an exceedingly irregular outline, and is
bounded by steep rugged cliffs pierced by caves and natural
arches. At about fifty yards from the extreme western point,
one of the arches runs N.N.E. along the lines of jointing quite
It has a length of sixty or seventy
through the promontory.
yards, and the opening forms a conspicuous feature as viewed from
Gola Island. A cave 170 yards in length cut,s through the
northern part of the island.
The granite of Umfin Island is felspathic, abounding in pink
orthoclase, with quartz in large irregular grains ; black mica is
not abundant. The remarkable regularity of the joints is here
strikingly seen,
In very many places, both on the islands and on the mainland,
the granite exhibits a certain arrangement of its constituent
minerals, indicative of a slight amount of shearing along nearly
horizontal planes, and very noticeable where the rock has been
much weathered.
The main portion of the granite on Inishbofln (Sheet 3) is
coarsely crystalline, and it is sometimes largely porphyritic.
The junction with the schists is clearly tra,ceable across the highly
glaciated surfaces of the latter on the north coast of the island.
At Illanamarve the shore line is broken by deep narrow inlets,
one of which is spanned by a natural arch, the apex being formed
of a band of fine-grained schistose granite, four yards wide.
The intrusive veins of finer granite, already referred to as
traversing the more coarsely grained, are doubtless portions of the
mass, which, while yet in a fused condition, forced their way into
the already consolidated rock.
Good examples of veins from the ,granite penetrating the
adjacent schist occur at Curran’s Point (Sheet 9). In one case a
tongue of reddish granite, a few yards wide, containing little
mica, crosses the schists for a distance of about 260 yards. These
latter are here bent and disrupted, and among them portions
of granite veins are exposed to view in various places. An
intrusive mass of fine reddish granite, twelve yards wide, traverses
the coarser rock at Rivardalliff Point.
Binanea.*- Granite composes the southern portion of the hill
of Crocknaneeve, two miles east of the summit of the Bloody
Foreland Mountain’though very little of the rock is seen except at
a few places near the top, where it is intrusive into the quartzite.
Much granite, however, is exposed on the south-eastern flank&of
the hill, and a(gain at Binanea Strand, where: as before remarked,
it sends veins and offshoots into the quartzite composing the
remarkable little headland at the south of the bay. The veins
are of all dimensions, from the width of several yards to an inch
ri
* Ry Mr. Nolan,

OPless. The accompanying sketch by Professor Hull rcprments
one of the most conspicuous examples.

Fig. 13. Granite dyke penetrating

quartzite

near coast at Binana-Falcarragh.

The face of this clitf, at the seaside, presents a most remarkable
appearance from the abundance of these veins which ramify
throughout its entire extent. They are chiefly pegmatite : end
it is a singular circumstance that they mostly run along the
planes of beddin,,u which latter seem to be very little, if at all,
disturbed. These planes, probably, oflered least resistance to the
forces exerted on the rocks by the intrusion of the granite, in
consequence of which fissures were opened along them, where the
pegmatitea were formed in, situ (fig. 14).

,

Fig. 14. Diagrammatic
sketch of quartzite at Binanea, traversed by veins of grafiite
and pegmatite, running with and also oblique to the bedding.

To the south of Binanea, granite appears in numerous crags
and bosdes, chiefly of the coarse red variety, and traversed, hke
that before mentioned, by dyke-like veins of finer texture, Id
some parts a very slight approach to foliation wCzsobserved.
Bosguill District.* - The northern ortions of this promontory
are mtrinly composed of granite, whit E has been intruded amongst
the metamor-phic rocks. In composition the rock consists of red
orthocfase, predominating, a little yellowish plagioclase, black and
green mica, and quartz. It hm been intruded ztmongst quart&es
@merally, md along the coast of DCC@ Bay, breaks acrom them
in numerous dy,kes and offsho&s, whrch are visible iti the CCM&
&ffs.
--T
r.
* Mr. Wintinzron’s district.
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Along its southern margin, stretching from Scaltnagavog by
Drumroe to Dundooan, the granite is generally in contact with
schists, into which it protrudes numerous dykes and veins ; and
throughout this tract, it is remarkable for the number and size of
the fragments of the older rocks which have been caught up
and imbedded in its mass. These blocks, sometimes several
yards in length, consist of quartzite, limestone, schist, porphyry,
and diorite, and are occasionally so intermingled with the granite
that it was found impossible, even on the six-inch map, to
separate the fragments from the granite in which they are
enclosed.
Near the southern margin of Rosses Strand, in the Tranarossan Bay, the granite itself is invaded by large dykes of
felstone-porphyry, and similar dykes are to be seen about the
vi&age of Gortaleva, a little further to the south. At the lastnamed locality a great variety of rocks, consisting of granite,
felstone-porphyry, quartzite, limestone, and schist occur, alternating in successive narrow bands.
It 1s a fact deserving of notice that the granite here seems in
great measure to have escaped from the effects of the shearing
movements which have so powerfully affected the rocks of the
rest of Donegal.
Fanad Head.* -The graniteextends fromFanad Head to Doaghmore Strand,near the entrance to Mulroy Waters, formingthe coastline between these two points. Here also it consists of red or white
orthoclase, a little plagioclase, quartz, and crystals of black mica
and is someimes red in colour, sometimes grey.
At Fanad Head, and to the S. and W. of it, the granite is principally red, evenly crystalline, but very much broken up by irAround the village of Baloor, it is in places
regular jointing.
Irregular patches,
of a greyish colour, and contains hornblende.
apparently of segregation, occur here, varying from a few
inches to several feet in diameter.
They are always finely
crystalline, containing hornblende, and frequently a large percentage of magnetite.
From Carrickadonnel to Glasbagh village the granite along
the coast line is of a dark grey colour, and evenly crystalline. The
joints are both vertical and horizontal, and large blocks can be
easily obtained at the junction between gramte and quartzite.
Numerous small irregular masses of quartzite have been caught
up and enclosed in the granite in the neighbourhood of the
villages of Ballinamona and Ballymichael.
The granite of Kinny Lough varies in colour from red to grey,
and is frequently intruded into the diorite. From the latter to
Lou h Naglea the boundary between the granite and quartzite
is a f ‘ne of fault.
From Glashagh village by Rinboy Point to
Rinmore Point grey, evenly crystalline granite is frequently exposed along the coast line.
On Ballyhoorisky island, and all over the townland of Torbane,
the granite is coarsely crystalline, containing black mica and
’ By Mr. Cruke.
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white felspar. In the townland of Ballyhoorisky the rock is also
grey, but not so coarsely crystalline.
South of the village the
joints are very irregular, forming a kind of network which stands
out above the weathered surface of the general mass of the granite.
About Loughs Doo and Gortnatraw the rock varies much in
character and colour, numerous small irregular patches and masses
of hornblende-rock, schist, and quart&e, bemg enclosed in it.
Near Gortnatraw Lough the granite, which is evenly crystalline
and of a dark grey colour was formerly quarried, some very fine
blocks being obtained.
About Oldtown the granite is distinctly foliated.
Owing to
the manner in which this rock has been irregularly intruded
amongst the beds of quartzite between Loughnagreary and the
fault boundary eastwards, it was found impossible to draw a
determinate boundary between them, the granite being entangled
with the quartzite.
It may be generally remarked that the exposures of this rock
all over the district, except along the low-lying coast line, occur
in the shape of bosses or ro=hes WUIU$~&, having a general N.
and S. arrangement of crag and tail. .
Constituent

and

Accessory

M+neraZs of the G’rartite?’

Q~~~tia.-7Jsually light grey and limpid. In a few places it is
translucent and of a milky blue colour, as may be seen in the
band of granite, already referred to, which stretches eastward
It occurs in the form of milk-white
from Drumdoo near Maghery.
hexagonal crystals in a vein near the summit of Galwalie Hill.
O&ho&me.-!l%is
mineral occurs in great variety, and determines the colour of the granite, passing from deep red to light
grey or white. The prevalence of red orthoclase in the coarsely
crystalline, offen por hyritic granite north of Dungloe, is very
noticeable ; whereas t! e central portion south and south-east of
the same town contains flesh-coloured and a preponderance of
grey orthoclase. In many hand-specimens of the rock, two, and
in some even three, shades of colouring are to be noticed.
It
may also be observed that large crystals of grey orthoclase, usually
contain small ones of pink ; and some flesh-coloured crystals, others
of red felspar, together with small flakes of black mica showing
the order in which the minerals crystallized out. The grey
varieties are usually semi-transparent ; and the red, which are
often opaque, seem to owe their colour to a large proportionate
quantity of ferric oxide. Roads metalled with the ranite containing this highly coloured felspar are blood-red wf en wet, as
may be observed one and a half mile from Dungloe towards
Doocharry.
The pe,gmatite veins and reefs, which abound in the
granite, contain orthoclase, to the exclusion apparentiy of any
other felspar. Prequently mica is absent from the pegmatite ;
and the masses occasionally consist almost wholly of felspar ; as
at Derryloughan, north-east of Glenties.
Plagiocklse. -It is well known that a triclinic felspar (probably
oligoclase) occurs in marked quantity in the granite ; in the south. d
_. ‘I
,
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western portion of the area, it occurs chiefly as longish translucent
crystaLs, or else, as noted by Professor Haughton,* as greenish
grey waxy par titles. The latter variety is mostly confined to the
ooarse red or pink granites, which are to Le seen at Madevagh, in
Lettermacaward, south of Dungloe, and in the included m,wses at
The light grey
Addernymore and Commeen already mentioned.
granite surrounding those masses, and that penetrating the coarse
granite at Dungloe, is almost, if not quite, devoid of plagioclase.
M&.-Black
mica in greater or less quantity characterizes the
main granite mass, whether foliated or non-foliated.
Its existt-nco
in the rock prior to foliation seems to have facilitated the shearing
movements, inasmuch as the portions which are richest in this
mineral in a foliated region, are those in which foliation is most
manifest, e.g. the masses at Commeen, Src. And the sharp outlines of these masses seem to show that the abundance of black
mica is not a result of excessive shearing, for then there would
probably be a shading off’ into the less manifestly sheared and less
mioaceous portions, especially along the line of strike.
White iK&, accompanies the black in the granite of many
localities, though it never predominates in the main mass in the
Gweedore and Dungloe districts.
It characterizes, however,
numerous intrusions of fine-grained granite which penetrate the
main mass, and are of a date subsequent to the latest period of
metamorphism, as may be seen by the woodcut (page 79). The
numerous pegmatite veins throughout the district contain white
mica (probably
mzLscowite) almost exclusively,
occasionally
assuming the plumose form, black mica has been met with in
pegrnatite on the north shoulder of Croaghleconnell, in Lettermacaward, Meenatotan, and a few other places.
Homblede
frequently accompanies the black mica in the
granite, particularly in the darker varieties of the rock ; and
occurs abundantly in the granite north of Crolly. It predominates
in portions of the grey highly foliated granite at Rossillion in
Aranmoret, which contains small patches of dark-grey highly
micaceous schist, and is characterizedt by a large quantity of
sphene.
&&em.-This
mineral is a frequently occurring accessory
throughout the granite, particularly in the less acid varieties, as
remarked by Professor Haughton.
Thus, it abounds in small
crystals associated with black mica in the masses of Aderneymore Hill, kc., frequently referred to. It has been found in white
granite at Lough Agher, near Tor, in beautifully formed crystals
up to a quarter of an inch in diameter together with garnet,
which is to be met with in the granite and pegmatite in many
places, chiefly in the microcrystalline form.
.&r$, is reported by Mr, R. H, Scott, as occuring at in Sheskinaroan, north of Dungloe.4
Amongst the m&y interesting pnin ts noticeable throughout
the granite area are some which are believed to be indicative of
l

* Jour. Geo. Sot., vol.
+ These might therefore
$ Called Sphene granite
5 For other accessories,
&~pp (ieo, Soo ! v4 yik,

xviii., 1). 412.
be more properly described as mica-syenite.
by Mr. R. H. Scott.
see paper qn f@~ aranito by Professor EIaqght?n.
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episodes in the process of solidification of the great molten mass,
by which its history prior to the supervention of a foliated
structure has been recorded.
Inclusions of red in flesh-coloured,
and of pink in grey orthoclase crystals, h&e already been
mentioned ; as well as those of black mica also in the same
‘felspar. Oligocltise and sphene, moreover, are amongst the first
minerals to crystallize .out, in a, granitic magma * ; fit is therefore
concluded that the dark pinkish grey granite at Dungloo and of
the *Addernymore masses, which are rich in plagioclase, black mica,
sphene, and pink felspr,l; represent portions of the molten mass
which crystallized out ; and that the sharply-defined and irregular
outlines of the masses, and the penetration of the coarse dark
pink by the light grey granite of Dungloe, indicate that the still
molten portion of the magma. welled up around the already
crystallized portions, attended perhaps with refusion of these,
to some extent, before it crystallized as light grey rock, poor
in red f&par, plagioclase, and black mica, and devoid of sphene.

Fig. 15. Sketch-plan

.

of banded foliated granite invaded by granite devoid of foliation,
W. of Doocharry.

That the light grey granite itself, after crystallization, was
similarly surrounded and peihaps invaded by molten rock before
all was solidified and simultaneously sheared, may be inferred
from a curious banding of the rock in the vicinity of Doocharry.
A finer-grained foliated granite occurs there in alternating bands
with the ordinary grey granite of the locality, as represented in
the woodcut, Fig. 15. both having been sihce invaded by an
unfoliated granite.
The bands maintain surprising regularity, but at certain
points S.W. of Doocharry those formed of the finer-grained variety
radiate from larger masses and dovetail with the adjoining granite
in such a manner as to preclude the supposition that they are
merely heterogeneous portions of the same mass, the origin

*
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suggested by Mr. Teall for banded gneisses.* At one point, four
and a half miles S.W. of Doocharry, a dyke of this fine-grained
granite occurs on the road-side, running obliquely to the foliation
of the granite. It also is foliated, but in a direction intermediate
between that of its walls and of the foliation of the adjacent rock.
A very striking and exceptional instance of what may be regarded as segregative crystallization occurs in the granite of Mullaghderg, north of Kimxwlough, on the shore of Inishfree Bay,
and about 100 yards sout,h of Glendowan Point. Here is to be
observed a mass of several cubic yards, included in the ordinary
coarse pink granite of the locality, and consisting chiefly of concretions which are spherical or spheroidal and generally flattened.
They are closely packed, frequently touching each other, the
interspaces being filled with granite similar to the ordinary surrounding rock.
Internally each consists of a nucleus of grey
crystalline plagioclase, surrounded by prismatic, or, more correctly,
pyramidal crystals of th+ same mineral radially arranged, enclosing numerous small specks of black mica and magnetite, and
forming a shell which varies in thickness from half an inch to
The
one inch, according to the size of the individual concretion.
balls vary in size up to six inches in diameter, averaging three
inches ; and some show a disposition to exfo1iate.t
The granite is admirably adapted for building purposes ; and
attempts have been made to bring it into the market, none
of which, unfortunately, have been attended with success.$
Jointing is prevalent throughout
the granite tract which
would facilitate quarrying ; and, following various directions, it
has initiated the formation of gullies and ravines in the higher
grounds, steep banks along many of the small lakes, which dot
tho low ground, prccinitous sea faces, and numerous inlets, along
the coast, north of Dungloe Bay.

CHAPTER
FELSTONE(FELSITE) AND

VII.
FELSTONE-PORPHYRY.

Dwnfanughy and Rosguill Districts.+As
already stated the
districts of Dunfanaghy and Rosguill are characterised by a remarkable series of dykes of felstone-porphyry more recent and
very distinct from all the granitic and hornblendic rocks previously described. They are found traversing all the other rocks
of the district, including the granite of Rosguill, which, as we
have seen, is of more recent age than the sheets of epidiorite be* Geo.Mag., Nov. 1887,p. 485.
+ Seea description of these concretions bv Dr. F. H. Hatch, F.G.S., Quart. Jour.
G&. Sot. for AGgt, 1888, in which he refers them to the belonos~heritca ‘of _Voeelsang.
++A prospectus ha-s recently been issued by Mr. Spargo, of Liverpool, who has proposed
to have the rock utilized for buildi#g aqd ofnamental purposes, Teking Duqgloe $0
s c
”
L
centre of his operations,
Q By Prof. Rnll,
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series. The structure of the dykes
themselves, in which there is an entire absence of foliation, leads
to the conclusion that they have been intruded into the bedded
rocks since the epoch of metamorphism ; but, beyond this, we have
no evidence upon which to determine their geological age,

longing to the metamorphic

In composition these dykes consist of a felspathic ground-mass,
generally of dull grey colour, weathering brown, and enclosing
crystals of white felspar, and others of hornblende and black
mica (biotite), and, less commonly, crystalline grains of quartz.
The hornblende crystals occur in long black prisms, and are
sometimes so numerous M to give-a special character to the rock.
When quartz is present along with the hornblende the rock
becomes a variety of syenite ; at other times, however, hornblende
is scarce or absent, and mica predominates, so that the rock
passes into a variety of mica- trap or minette. The dykes preserve a remarkable uniformity ZMregards their breadth, which
is generally from fifty to a hundred feet across, and this throughout a len h of over a mile ; and, when in contact with hornblende
rock or (!Ft
iorite, they can easily be distinguished by their lighter
colour and porphylltic structure.
It is scarcely necessary to describe in detail these dykes, M their
position and relations to the rocks which they traverse can be
better understood by reference to the maps than by written description.* The most remarkable of those to the south of Dunfanaghy, as regards its length, is one which has been traced for a
distance of nearly five miles from the townland of Derryreel to
Scolroddan Bay, near the entrance to Sheep Haven. In its course
it traverses several varieties of rocks, consisting of diorite, schist,
quartzite and limestone. It passes below the bed of Sessiagh Lough,
and crosses several faults, by only one of which its course is broken
or shifted. This occurs a short distance from the southern shore
of Port Lough, where the dyke and fault traverse beds of flagstone
and schist. Occasionally the dykes disappear for short distances,
and reappear, and they generally terminate abruptly.
In the central part of Rosguill the felstone dykes are numerous,
and close together, traversing the sheets of hornblendic trap, and
beds of schist and quartzite. Their general direction is S.W., N.E.,
and inside the shore of Small Bay one of the dykes bifurcates at
its easterq end. Several isolated bosses of felstone occur near
Crannoge Point, and a large mass of irregular form of grey
quartziferous porphyry breaks through granite and schist near
the entrance to Tranarossan Bay.
.FCUXM$
District.+Both
felstones and felstone-porphyries
are
of rare occurrence, being noted only in a few laces in the district.
On the eastern side of Greenfort Island, r? . of Portsalon, two
narrow purplish felstone dykes are exposed, one six feet and the
other ten feet wide. A narrow dyke of pink felstone penetrates
an irregular mass of diorite S. of the village of Kindrum.
* Their microscopic structure is dealt with by Dr. Flyland (pp. 141--148).
f By Mr. Cruise.
534, 6
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North of Tawny there is a dyke of felstone 200 feet wide,
It contains
of bluish grey colour and deeply weathered.
numerous calcxeous nodules which weather out, the cavities in

most cases being lined with minute crystals of actinolite.
This
dyko is shifted by the N. and S. faults gradually thinning out
eastwards. On Mulloghblsgh Hill, N. of Portsalon, an irregular
mass of purplish felstone porphyry with crystals of chlorite
occurs. This dyke or mass runs in places, north of the Trigonometrical station 440, along the line of bedding oE the quartzites,
and in weathering displays a platy structure.
Blebs of quartz
are numerous in it, but its general character is that of a felstoneporphyry*
Two narrow felstone-porphyry dykes were next observed in
the granite on the shore E. of Ballyhoorisky Isla,nd. To the
south of Cashel Glebe, a blue felstone-porphyry was traced for a
quarter of a mile cutting through the granite in a S.W. direction.
S.W. of Gortnatraw Lough another dyke, forty feet wide, of
reddish grey felstone-porphyry occurs.
On the shore westwards at the granite boundary with the
quartzites a wide pink felstone-porphyry
dyke runs apparently
in the bedding of the quartz&s, passing into the granite with
What seems to be a continuation of
which it is intermingled.
this dyke was traced westwards on the west side of the alluvial
flat, cutting through a diorite dyke, and the micaceous and hornblendic schists.
Horn Head.* -The
felstone dykes of the district do not,
as a rule, produce any special features of the ground, as is
frequently the case when they occur among more easily weathered
rocks. Horn Head contains several dykes of this kind. That at
Templebreaga Arch, north-east of Harvey’s Rocks, fifteen yards
wide, consists of dark pinkish fine-grained porphyritic felstone,
containing a few hornblende crystals.
On the northern shore of Pollaguill Bay, two parallel dykes,
each five yards in width, run side by side nearly along the
bedding of the schist. One of these, consisting of fine felstoneporphyry, comes to view again a little to the north-east, cutting
through the schist and diorite, and may be traced as far as
Scoltnavan.
The dyke passing by Claggan Upper reaches a width of ten
yards, and is composed of finely crystalline hornblendic felstoneporphyry, containing grains of quartz. That on tho flank of
Croaghnamaddy, twenty Yards wide in some parts, consists also
of felstone-porphyry ; and a dyke of fine-grained pinkish quartziferous felstone, weathering white, five yards in width, was traced
across the quartzite and diorite at Starling Cove, 500 yards south
of White Horse Rock.
Dark grey porphyry appears below the
drift on the coast S.W. of Horn Head Little, in a mass eleven
feet wide, which thins out somewhat as it passes southward.
Fakurragh and Gweedore DistKct.t---The felspathic dykes in
this area are generally of the same charlzcter as those just described,
*

By Bir.

Egan.

‘: By Blr. Nolan.

*

and occur chiefly within the limits of the schistose series, particularly in the region south of Ballyness Bay, and the valley along
which the Gweedore road is carried, where they are exceedingly
numerous. They are newer than all the other rocks with which
they are associated, except certain dolerites (to be noticed subsequently) cutting across schistose beds, quartzite, diorite, and
granite. Of their relations to the latter there is here scanty evidence, the rocks seldom coming in contact; but on the left bank
of the Tullaghobegly river, near Crossroads, there is a small boss
of granite traversed by two of these intrusive dykes.
Proceeding to describe them in detail, we find, at the coast to
the N.E. of the Ray River, several dykes of dark gray felstone
porphyry, some of which contain a little hornblende.
At the
distance of a mile to the south, in the course of a tributary stream
that enters the river from the east, similar porphyries with felspar
crystals and hexagonal plates of mica occur. They cut across a
dyke of diorite. To the east of the Ray River, in a quarry close
to the northern boundary of Ballyconnell demesne, the mica schist
is traversed by a dyke of light grey granitoid rock containing
hornblende.
Eastward of the demesne at Carrowcannon Lower
another dyke intrudes into beds of calcareous schist. The groundmass of this rock is an intimate aggregate of quartz, felspar and
mica, with crystals of felspar porphyrltlcally developed.
Two or
three dykes of similar composition are found to the S.E. and S.W.
of Carrowcannon House, in the vicinity.
In the limestone district to the south, several others occur, and a very peculiar one
is seen at Dunmore Lower.
It is a dark grey rock, with an
abundance of mica<, At the river this dyke is twelve yards
wide.

Pig. IG. Intrusive
S. Schistose beds.

sheet of f&tone-porphyry
Q. Quartzite

in sea-cliff at Ardsmora.

and quartz-schist.

P. Felstone porphyry.

At Ards Point, south of Ballyness Bay, there is a dyke of hard
It reappears to
flinty-looking felsite about five yards in width.
the north-east, crossing the little promontory of Klllult, and again
occurs on the opposite shore west of Ballyness North, where it
splits up through a mass of diorite, and finally disappears on the
coast at about half a mile to the north-east.
In Ardsmore, the name of the peninsula south of Ards Point,
the felspathic dykes are numerous, and of the same general chaa2
194,6
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ratter as those before described (fig. 16). In some of them, a
platy structure, parallel to the walls of the dyke, was noted.
They have an average width of from two to five yards.
Southward from this, in the vicinity of Gortahork and Bedlam,
these dykes are more numerous, and of similar composition to those
Many of them, too, are porphyritic with felspar
already noticed.
crystals. The largest is that which crosses the top of the hill
It is traceable for a length
rising to the east of Coyle’s Town.
of two miles and a quarter, having an average width of about
thirty yards. Like most others in this part of the area it trends
in a N.E. to S.W. direction.
E’arther south, in the valley extending towards Gweedore, these
felspathic dykes are also numerous, but their direction is more
easterly, while a few bear to W.N.W.
They have an average
width of from one or two to five or six yards, and are in most
cases traceable across the valley, till covered by the peat bog on
either side, reappearing occasionalli from beneath its surface.
The most remarkable is the conspicnous dyke at the hamlet
This rock from its coarse texture,
called Beltany Upper.
abundance of black mica, and reddish colour on being freshly
broken, has a certain resemblance to granite, but on closer examination it is found to possess a felsitic base, with quartz in distinct
crystals. It is traceable through the quartzite, though few of
the others are, a circumstance which is perhaps due to the harder
and more compact nature of the siliceous beds which probably
presented a greater obstacle to the intrusion of igneous masses
than the more fissile schist.
Another very prominent dyke
crosses the valley from the stream close to the National School of
Cashelnagor, westwards to the Gweedore Road, a little north of
the old mine of Keeldrum.
This rock contains numerous
hexagonal plates of black mica and but little quartz.
In the upland region that lies west of this valley felspathic
porphyries were observed to the south of Lough Lagha. They
are, no doubt, continuations of some of those already described.
In addition to the usual constituents they contain a little hornblende.
Gweedore
urtd Aranmore
Districts.“-Numerous
dykes of
felstone penetrate the granite and metamorphic rocks, chiefly in
the rugged area south of Inishfree Bay and in the western half
of Aran Island. In the latter area the dykes vary from brown
to grey compact and porphyritic felstone, usually containing
quartz blebs and two micas. The crystals of felspar are grey
and flesh-coloured.
Variations of colour and character are
frequently
noticeable in the same dyke ; and the f&tone
forming the dykes of this and other localities, in this portion
of the district, weathers rapidly into cream-coloured or light
brown kaolinized rock.
North of Kincaslough the dykes consist usually of dark brown
rock, with pink felspar crystals porphyritically
developed ;
dark mica and occasionally blebs of free quartz. The trend here
? J3pMF. Kilw.

Caves and precipitous inlets mark the
is mostly northerly.
points of the coast line where such dykes exist, as at Scalpnadinga,
and Illion in Aran Island; a,nd at the northern extremity of
Cruit, near Owey Island, a dyke of coarse-grained grey porphyritic felstone, fifteen feet wide, has originated a cave with
The erosion within
a blowing hole at its inner extremity.
has been so extended as to form a small bay, so that the roof
of the former cave forms a natural bridge over the narrow inlet
to the space within, as represented in the woodcut (fig. 17).
The unusual direction taken in this instance by the jointing

Fig. 17. Cave, north end of Cruit.
Formed by the partial

removal of grey porphyritic-felstone

dyke between granite walls,

may be accounted for bv supposing it to be a compromise between
the platy structure which in felstone dykes frequently runs
parallel to the walls, and the prismatic structure which, even in
felstone, sometimes crosses the dykes transversely.
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J’o~~?~ntl ami Inishbeg D&&&t.*-The
dyke on the N.W.of
Inishbeg, crossing the limestone beds, is a reddish brown closelyjointed mass, sending out small branches, between which appear
crumpled portions of the limestone. The dyke a little east of this,
five yards wide, is dark grey felstone porphyry, containing a
little hornblende and black mica.
Of the numerous fclstone dykes along the Foreland coast, the
majority contain a greater or less amount of quartz, and some a
They generally weather with a light reddish
little dark mica
brown exterior, which, together with a much closer system of
jointing, renders them easily distinguishable from the granite.
A group of seven dykes of this nature, in widths of two to
twelve yards, and occurring within a space of 250 yards, at a
locality nearly a mile east of Ranaghroe Point, exhibits several
varieties of felstone.
North-east of Rinxrclaliff Point, masses of quartziferous porphyry penetrate granite and yuartzite, while basaltic dykes
appear cutting through all. In one instance the basalt, having
traversed the granite and qunrtzite, turns abruptly upon meeting
a dyke of felstone, in contact with which it is seen to run for
some distance.
On the shore of Altawinny Bay a dyke of light grey felstonc,
three feet thick, cuts through foliated quartzite, and passes upward
with diminishing thickness into the overlying granite.
Narrow dykes of mica-trap, ranging in width from nine to
thirty inches, traverse the granite on the Foreland coast at
Crockadillisk.
The rock consists of a dark grey felspathic matrix
abounding in black mica. In some cases there is a clearly marked
structure resembling cleavage and striking obliquely across the
dyke at a constant angle.
Aran Island.~- Two intrusive masses of what has been termed
“ syenite ” penetrate the quartzite at Binnndridoge in the aorthwest of Aran Island, which consist of a brick-red compact crystalline felspathic ground mass, with embedded crystals of dark
green hornblcndc.
Quartz, when present, occurs in very small
quantity.
The Tor, at the northern extremity of Aran, is formed
of grey mica-syenite with sphene, or more accurately sphenebearing hornblende-granitite, simulating portions of the foliated
rock at Rossillion, in the southern extremity of the island (see
foot-note, p, 79.1 It passes into granite with well-formed
hexagonal plates of black mica. On the other hand it seems
connected with dioritc, masses of which occur in the quartzite of
the immediate vicinity, by containing some plagioclase as well as
hornblende.
Xt~artorlar District.§-Intrusive
sheets and dykes of felatone
occur among the metamorphic schists. From the nature of their
composition they generaily weather with a light colour.
In most
cases in this district (Sheet IS), they contain hornblende crystals,
which vary considerably in number in different parts of the same
mass.
* By Mr. Egan.

$ See Dr. Hyland’s

remarks on this rock, p. 136,

f By Mr. Kilroc.
$ Ey Mr. IQaJl,

*

At Corhcky Hill, west of Gorey Hill, a dyke of fine felstone
porphyry, seven yards wide, occurs in uneven bosses crossed by
numerous joints.
’ The dyke on Cark Mountain, six miles south-west of Letterkenny, is about four yards wide, and cuts through waving and
crumpled beds of mica-schist.
It consists of a fine-grained
felspathic base abounding in crystals of black and dull greenishcoloured hornblende.
This is probably the same dyke that
is slightly exposed to view on the hill north-east of Lough
Deele. East of the summit of the hill north-west of Stroangibbagh,
a mass of hornblendic felstone forms an intrusive sheet in micaschist, twelve yards in width at the surface. The interior is of
a bluish-grey colour, and the yellowish white weathered surface
is pitted through the decomposition of the hornblende,
The intrusive masses of felstone which enter Sheet 16 at
the south margin sometimes cause conspicuous features in the
form of the ground, by which their course across the country
may be easily traced. In the plantation east of Drumboe a flat
dyke or sheet, a few yards wide, cuts clearly across the beds of
schist. The matrix is dark gray and micro-crystalline, with very
little hornblende.
At Cooladawson two sheets occur, each a few
yards wide. The matrix here is compact, .and generally of a
decided reddish or mottled colour, and contains a few well-defined
crystals of black hornblende.
This rock encloses fragments of
mica-schist.
The joints are numerous and somewhat regular, and
sometimes have a columnar arrangement.
The felstone at Cmigmag0wa.n is similar.
The highly felspathic trap rocks in the area north of Aughagault resemble in general character those which have been now
described. All, with perhaps two or three exceptions, appear to
belong to one series, and are, probably, contemporaneous with those
in the granite area, extending to the north and west of this county.
The felstone near Treantaboy Bridge is a finely granular to
compact bluish-grey rock, with small grains of iron-pyrites, and is
clearly seen to cut across thin beds of indurated white limestone,
which are slightly bent, as if forced up by the intrusion of the
eruptive rock.
CHAPTER

VIII.

DIORITE AND EPIDIORITE?

&ltad District.+-These
rocks are not confined to any particular horizon, as they occur in the quartzites and schists, and are
intimatexy associated with the limestones over the entire district.
Though distinctly of an intrusive character, these masses
generally follow the planes of bedding of the rocks in which
they are found, in some cases having been traced for several miles
along those planes.
Commencing at the northern part of Fanad Head, we find an
irregular mass of dark-bluish evenly crystalline diorite, forming a
small boss. South of this boss, at Binnaweelmore, another large
* By Messrs.Kinahanand Cruise.
t For the petrography of these rocks, gee pp. 139-140,

and 160-154.

mass of finely crystalline diorite extends from the shore inland,,
apparently bedded in the quartzites, as seen in cliff section. Along
this coast there are several fine sea-stacks formed of these rocks,
notably that of Stookmore or Brown George, inside Swilly l3eg.*
SW. of Fnnad Head, at the junction of the granite and quartzite, a diorite dyke, with a large quantity of magnetite, obliquely
cuts the quart&es; a similar dyke, but more finely crystalline,
was also noted at Shannagh Lough.
From Illanmore to Lee1 Point numerous dykes and irre ular
masses of diorite occur, sometimes following the bedding o B the
rocks, and at others crossing it. They are all of a dark greenish
colour with varying degrees of crystallization.
At the (‘ Seven
Arches ” several dykes of diorite occur, weathering freely, but the
ccarches ” are formed by the weathering of the quartzites along
joint planes and planes of bedding.
West of the “ Seven Arches ” the ground rises abruptly from
the main road to Fanad Head, passing by St. Columbkille’s Well,
and forming the hill or table-land known as Crocknageeragh.
This high ground, about two miles in length by half a mile in
width, is entirely covered by a sheet of diorite. The rock varies
but slightly over the entire area, being evenly crystalline and of a
dark greenish colour. West of St. Columbkille’s Well it weathers
with spheroidal structure like basalt.
Between Crocknagaeragh and Kindrum Lough to the W.
there are numerous bosses, irregular masses and dykes of diorite,
the most remarkable being those of Murren, Dunmore, and Dunbeg.
The rock varies but little where seen, being of the usual
character, namely of a dark green to bluish green colour.
Between Kindrum and Kinny Loughs, the diorite forms a thin irregular sheet resting on the underlying quartzites, while it is quite
possible that of the irregular masses some may be “ necks,” notably
that of Murreen.
Between Tamney and Portsalon at Ballymaghy Lough, a large
irregular mass of evenly crystalline diorite occurs ; while another
mass or dyke of diorite, the most extensive in the district, passes
a little S. of the former.
It has been traced from Keadew Bay,
two miles S. of Tamney, to the alluvial flat N.W. of Portsalon, a
distance of nearly four miles, and averages one-third of a mile in
width. It is quite possible that the mass surrounding Ballymaghy
Lough is an offshoot or bifurcation of this mass, the connection
being concealed under the alluvial flat. In its course it partakes
both of the nature of a sheet of diorite and of a dyke; and from
this point of view the great sheet of diorite capping Ckocknageeragh may be a continuation of it, the diorite being shifted to the
N. by the fault which passes close to the alluvial flat.
At Keadew Bay the diorite is finely crystalline, of a bluish colour,
with crystals of white felspar porphyritically developed.
A short
distance S. of Rossnakill Church, it is evenly crystalline and of
a greenish colour ; at Bran Lough it shows faint traces of foliation,
* It was on Swilly Beg that the frigate Xaldana first struck in 1811, finally breaking
up near the cliffs of Carrickodonnell, five miles to the S. The captain and crew are
interred in the churchyard of Rathmullan,

North of Tamney several diorite dykes are associated with the
limestones, conglomeratic beds and quartzites ; they are all of the
usual type, are generally coarsely crystalline, and are affected by
Croaghan
the N. and S. faults which shift the other beds.
Island is also formed of this rock as well as Golamore and other
small islands in Mulroy Lough.
After crossing Moross Ferry to “ Between the Waters ” several
coarsely crystalline dykes of diorite are observed associated with
the limestones and quartzites, having patches of the latter caught
up in the mass. At Gortnamona the rock is distinctly foliated.
North of this locality, at Cloone, there are two irregular patches
of diorite separa#ted from each other by beds of limestono ; the
southern boss of diorite has several small irregular blocks of quartzite caught up in the mass and apparently two narrow bands of
limestone, while the northern boss has several irregular masses
of quartzite enclosed therein.
From Ardbane Point in Caffard Bay a well defined diorite
dyke, averaging 400 feet in width, can be traced almost continuously in a S.E. direction from the eastern to the western
It forms the elevated peak called
shores of Mulroy waters.
Cashel Fort, 496 feet, a striking feature in the landscape.*
At Ardbane Point the rock is coarsely crystalline, with slight
signs of foliation ; at Cashel Fort it is evenly crystalline and dark
green in colour.
On the eastern slope of this hill, but near the
top, a well-marked quartz reef, six feet wide, crosses the dyke in a
The dyke varies but little in character from
N.N. W. direction.
the Fort until it nearly reaches Leatmore, where it again becomes
Specimens from this locality contained 14
coarsely crystalline.
per cent. of magnetite, the specific gravity of the rock being 3.14.
Another dyke, finely crystalline, is seen N. of a bed of limestone
in Caffard Bay.
In its course it frequently covers the limestone,
while in other places, the dyke having been removed by denudation, the limestone again appears.
The few remaining exposures of diorite in the district do not
require any s ecial description,
lhnfanag Pby and Ards lXstrict.+Great
beds of hornblendic
rock are a conspicuous feature of the Dunfanaghy and Ards district.
There appear to be two principal beds or sheets-one
below, the
other above, the Ards limestone.
They are formed of crystalline
aggregates of hornblende and felspar, with magnetite-are generally
foliated and often columnar, the columns being perpendicular to
the planes of bedding. The sheets wedge out rapidly in some
places, and have not been observed to send dykes, or to be intruded into the overlying beds of quartz&e, limestone, or schist,
though they are indented into the strata beneath them. Several
muses of amorphous diorite occur, breaking through the strata
and not disposed in sheets. These may be presumed to be old
‘( necks ” of eruption. Such bosses are to be observed at Doorois
Point, Laganore, Cashel, Breaghy Head, and Leanmore Hill.
The lower of the two great sheets above referred to has
been traced from the southern margin of Lough Agher in
* The remains of this fort still exist.

t Mr. Wilkinson’s District+

Mr. Nolan’s district, ranging along with the overlying limestone
towards Calleragh, where it is broken through, and its course
interrupted by the large N. and S. fault along which the dip of
the beds is reversed ; but it again emerges south of Dunfanaghy,
and follows the course of the limestone by Sessiagh Lough and
Pagher Upper into the promontory to the northward,
On approaching the margin of &Iarble IIill Strand a band of quartzite,
increasing in thickness northwards, is interposed between the limestone and the sheet of epidiorite.
The upper sheet may be traced from the great mass of Leanmore Hill, S. of Dunfanaghy, in a N.E. direction by the
southern margin of Knockfadda, and along the escarpment of
Knocknafaugher ; at the end of which it sweeps round to the
south-west, forming the plateau of Scoltdarry, from whence it
descends into the valley of Ballymore Burn, and terminates
against a large fault. Throughout this range, the mass forms a
terraced escarpment, with an average height of 400-500 feetsurmounting flaggy quartzite beds-and
though of no great
elevation is a conspicuous feature in the Ards district. To the
south of the fault this mass of diorite forms the ridge stretching
from the cliff south of Ards Church to Clonm,ass Point. It is
here columnar, and passes below the quartzites of the succeeding
series, while its base rests on indurated schists.
The hornblendic mass of Crock-na-killa, near Dunfanaghy,
resting on flaggy quartzite, and supporting beds of dolomite, is
a representative of the great intrusive sheet here described.
Glenfin District.*- Intrusive sheets and dykes of diorite are
numerous throughout the Glenfin and Glendowan districts, but
more especially in the south-west portion of it, In the neighbourhood of Fintown, and in the north, along theheadwaters of the River
Swilly, and in Owenbeagh Glen and Glendowan, where the rocks
occur chiefly as intrusive sheets, they course generally along the
planes of bedding for considerable distances ; sometimes widening
out into broad masses, and ending generally in a lenticular
manner, as indicated on the map. On the south side of Lough
Finn, towards the top of the Lough Gartan schist group, and
just below the quart&e, several intrusive sheets occur, one
band in particular being very well marked and variable
in its character ; it lies between beds of light gray schistose
limestone immediately under the quartzite, and may be traced
for a mile and a half in a north-east direction.
This band,
or mass, varies in breadth from 500 feet in the south-west,
to a few feet in the north-east.
In its thickest part it is
massively crystalline, in fact, a hornblende rock ; containing
hornblende crystals over an inch in length and bulk. As we
trace the sheet north-westward it gradually becomes less coarse in
texture, till, at its narrow portion, it passes into the usual
finely crystalline diorite of the country.
The rock in all
cases is more or less foliated and schistose (having been foliated
along with the sedimentary schists), especially at its outer part,
or that portion of it in contact with the sedimentary schistose

rocks.
When this rock occurs in the granite mass it generally
becomes entirely schistose ; in fact, a hornblendic
schist.
Numerous examples of this latter variety are to be found just
inside the granite boundary extending from Glenboghill in the
south-west, to Owenbeagh Glen in the north-east, as well as at
several places in the granitic arecas of Derryveagh, Glendowan,
and Gubbin Hill Mountains.
The diorites arc probably of Pre-Cnrboniferous age, and arc
very similar in character to those of N. W. Mayo.
Eiclcarragh und Qweedoye District.*-Intrusive
masses of diorite
flank the north-western side of the quartzitic chain of Muckish,
Aghla, and Errigal, in parallel ridges, that in some places rise to a
considerable altitude. Of these the most remarkable is that which
forms the rugged line of hill rising to the south of Dunfanaghy,
and which enters this district at Derryreel Lough.
From
thence it extends in an almost unbroken ridge to Meendarragh,
disappearing there under the peat bog, but reappearing at Cashelnagor Lough, a little to the west of which it trends southwards,
forming the dark craggy masses which, rising abruptly from the
moor, constitute so striking a feature in that part of the valley.

Kg.

18. Dykc of diorite intruded among schists

; road near l3edIaa.

The rock is, in general, a dense dark-green porphyry, in which
crystals of triclinic felspar of a white or cream colour are usually
developed.
In many parts hornblende is the most prominent
mineral, and the rock is then often strongly magnetic.
In several
places, also, it contains small flakes of black mica, and, though
rarely, a little quartz. It is occasionally foliated at the margin.
Dykes of diorite of smaller, but still considerable dimensions
traverse the schistose beds and limestone in the district lying to
the west of Crossroads, and from Gortahork to Keeldrum, towards
Gweedore, Their intrusive relation to the bedded rocks is evident
from their direction, bearing about N. and 8. often across the
strike of the latter, but sections showing this are not uncommon.
The accompanying sketch (Fig. lS), represents one of these seen
on the Gweedore road, a little to the S.W. of Bedlam.
’ By Mr. Nolan.

While these rocks are thusintrusive among the schist andquartzite, they are themselves traversed by the felstone dykes before
described. Instances of this relation may be observed on the old
hilly road leading from Falcarra h to Gortahork, and on the main
road, close to the latter village. !! imilar cases occur in many places
at Ardsmore and the country to the south of Bedlam ; a notable
one being that where the great felspathic dyke near Coyle’s Town
cuts across two courses of diorite, a little to the north-east of the
small lough of Rocktown,

’

In the vicinity of Lough Acruppane, one mile north of Keeldrum, there is a dyke of diorite that takes a remarkable course
through the quartzite composing the hill, and it may be trwed
south-westward along the northern face of the mountain Tievealehid* to Crokeeragh, where it attains its maximum thickness.
To the south of this summit it disappears under a thick cover of
peat, but is probably represented by the two small exposures
of diorite at Scraglea over Gweedore Hotel, and that to the northeast of Lough Adinn, close to the public road. Although its intrusive character is evident at some places, this dyke maintains
a remarkable parallelism to the bedded rocks throughout the
greater part of its course.
On the south-east of the Muckish and Aghla range, diorites,
probably representatives of the series just described, also occur.
One of these may be traced in a tolerably continuous line along
the flanks of the hills from the vicinity of Creeslough to Lough
Altan, The rock is schistose at the margin, but crystalline in
the central portions, and porphyritic, with white waxy-looking
felspar, the crystals being distinctly oriented in the direction of
the foliation.
Most of the country between these hills and
the granite mountains to the south is covered with peat, but
rocks rise from beneath it to the north-east.
Here, as before
remarked, there are numerous dykes of diorite, with micaceous and
calcareous schist and limestone. The general parallelism of the
igneous rocks with these latter gives them an appearance of
stratification, and they are more foliated than those in the country
north of the quartzitic range ; the foliation, like that of the
schistose beds, being parallel to the similar structure in the
granite.
Gweedore and Dunglos D&&r&t---Connected
with the metamorphic rocks of Uunlewy, Dungloe, and Aranmore, as well as those
contained in the granite, are several important and numerous small
masses of hornblendic rock which may be grouped under the
general heading of diorite or epidiorite.
Reference to the map will show that most of those masses occur
in such a manner as to prove them to be of intrusive origin, The
diorite maintains a singularly uniform character in the numerous
outcrops visible, being usually a hard, tough, highly crystalline

* The summit to south-west of Lough Lagha.

t By Mr. Kilroc.
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compound of dark green hornblende and white or semi-transparent triclinic felspar, the former predominating.
The felspar in
certain places becomes pink, simulating orthoclase, as at Illion in
Aran Island ; but the colouration may be the result of slight
weathering of the hornblende with oxidation of the iron contained
therein. Iron pyrites is a commonly occurrin accessory mineral.
The continuation of the great mass north oP Errigal, described
by Mr. Nolan, is found on the south side of Gweedore Valley in
the hill overhanging Lough Nacung.
This, like all the dioritc
throughout the district, shows foliation more or less distinctly,
especially on its weathered surfaces. Thin bands of hornblendic
rock are frequently schistose,
The uniformity of character
possessed by the hornblendic masses, whether more or less
sheared, or running through foliated and non-foliated areas of
granite, or whether coarselv or finely crystalline, may warrant
the inference that rocks &$$nally hornblendic are of frequent
occurrence throughout the du&rict.
The granite contains many detached masses of dark green rock
about Crovehy and elsewhere, which are arranged in lines suggestive of former continuity ; so that the ordinary metamorphic
rocks contained hi hly hornblendic bands, doubtless originally
intrusive prior to ta eir invasion by the granite, and consequently
prior to the later period of metamorphism.
Whether the intrusion of those bands preceded the former period of metamorphism
may be open to question ; and, as bearing upon the point, it may
be mentioned that masses occur, as at one mrle N.E. of Doocharry,
which show foliation lying transversely or obliquely across that
of the enclosing granite. This seems to show that the hornblendic
bands from which such masses have become detached have been
subjected to metamorphism prior to their invasion by the granite.
diorite of Horn Head occupies a considerHorn, Head.* -The
able area of the more rugged portions of the promontory.
Sections in the clif% which form the coast line show that this rock
has been to a large extent intruded between the beds of quartzite,
among which it can be traced in dark bands, varying in thickness,
and conforming in general direction to the lines of outcrop.
In
cases where it has crossed the bedding horizontally, or nearly
so, and the upper portion of the quartzite has been denuded
away, the diorite appears in section as a cap resting on the
truncated portion below ; and it is likely that a large proportion
of this rock throughout the interior occupies a similar position.
South of Traglish Point the diorite ranges up among the
quartzite beds to the top of the cliff, a height of about 600 feet,
in a mass sixty to seventy feet in width.
Along the west coast,
S.W. of Scoltnavan, it rests on the upturned edges of the quartzite,
and a little farther west it lies partly between, and partly above,
At an easily accessible spot
contorted beds of the same rock.
east of Harvey’s Rocks the diorite may be traced for some dis-
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tance between and across rolling beds of quarteite, thinning
eastward from a width of six yards to a few inches.

out

The diorite varies considerably in texture, being generally finegrained or compact, of dark grey colour, and frequently mottled
on the weathered surfaces with small white felspnr crystals. It
is occasionally schistose, and the central portions of the larger
masses are in part coarsely crystalline.
Helf a mile south of
abounds in, magnetite,
condition of polarity.
namaddy, and in other

Horn _Kead the coarser diorite sometimes
specimens of the rock exhibiting a high
This was also observed west of Croaghplaces.

S’tru~~o~lar District.-Many
uneven bosses and small sheets
of this rock are found associated with the limestone north and
east of Stranorlar. It is probably in all cases intrusive, though
chiefly running in directions that correspond more or less closely
with the strike of the rocks. The texture varies, finely and
coarsely crystalline varieties often occurring in the same mass.
In no example, probably, is a schistose structure entirely absent.
A fracture along the planes of schistosity frequently exhibits a
glossy lustre, the hornblendic mineral, which makes up the main
mass of the rock, not appearing in distinct crystals, but rather in
a minutely fibrous form. In a cross fracture the interfoliation of
this mineral with felspar is usually more or less perceptible.
Mnsscs of hornblendic schist occur in conjunction with micaschist north-west of Aughagault. The same is observed in sections
on the road west of Drumkeen chapel ; and varieties of the hornblendic rocks are found in contact with the quartzite north and
north-west of Aughagault.
At Callan Upper masses of schistose epidiorite are a,ssociated
with thin beds of limestone, quartzite, and the softer coarse white
A similar rock, in
crystalline limestone already mentioned.
conjunction with limestone, east of Artikellys (five miles S.S.E.
of Letterkenny), contains veins of quartz. Here, and in other
large masses to the south-east, the original intrusive character of
the rock is clearly seen.* The adjacent limestone appears to
have undergone a process of induration through its contact
with the intrusive material prior to the period of general
metamorphism.
The rock which forms the summit of the hill. called “Three
Tops” is an augite syenite which appears to have undergone
comparatively httle metamorphism, and in this respect resembles
the less altered portions of some of the larger masses. Here
the schistose structure is but slightly developed.
This rock is
traversed irregularly by nearly vertical joints. At its western
side it in part assumes quite a granitoid character by the
appearance of quartz, and the further development of mica. On
the north it sends out a grey compact dyke, two to five feet
The peculiar comwide, among broken beds of mica-schist.
position of this mass is discussed at p. 130.
* SW Memoir, Sheet 25, png5 10.
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CHAPTER

IX.

BASALT (DOLERITE) DYKES.

Qlert-Beagh.*- Very remarkable is the group of basaltic
and of the
dykes by which the granite of Glen-Beagh
Derryveagh Mountains is traversed.
These are much localised
in the granitic region extending from the Owenbeg River
near Calabber Bridge, southwards ; but in the Dunlewy district
they cross the boundary fault of the granite, and are continued
On reference
across into the quartzites and schists beyond.
to the map it will be observed that these dykes preserve a
remarkable parallelism in a direction which is from S.E.-N.W.
This direction coincides with that of a system of joint planes
by which the granitic mass is traversed in this region. In a few
cases the dykes bifurcate , aa in the ease of one which starts from
the margin of the Lough directly opposite Glen-Beagh Castle.
l

Fig. 19. Cliff at Scrnigs Mountain,
l3. Dyke

of slightly

Glenfin.

columnar basalt, six feet wide at top, narrowing
fourteen inches, traversing quartzite.

downwards

to

The dykes are of various widths-from
a few feet to fifteen or
twenty feet-generally
compact, but sometimes amygdaloidal.
Their presence amongst the heath-covered moorlands is often to
be recognised by the occurrence of trench-like channels or gullies
traversing the granite in straight lines. At the bottom of such
trenches the basalt dykes are often to be found, having
weathered away faster than the granite on either side.
Basalt or dolorite dykes are of common occurrence throughout the Glenfin and Glendowan districts, especially in the
neighbourhood cf Lough Finn and Glendowan ; they are par*

By Mr. Ri‘Henry.
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titularly numerous in the granitic mountain areas of Derryveagh
and Glendowan, where vertical dykes are to be found making
trench-like features across the mountains and down the steep
glen sides in the form of clefts, where the basalt rock has been
weathered away; or having upright walls where the rock is still
extant as at the head of the Poisoned Glen. These dykes vary in
breadth from a few inches up to fifteen feet and more, and have a
universal trend north-west, along the main jointing of the granite,
except in a few instances, such as the dyke which runs nearly
In character the
north from Glendowan to Lough Nambraddan.
basalt is of the usual black, compact, spheroidal, and amygdaloidal types, and in general is rudely columnar from wall to
wall.
In the neighbourhood of Lough Finn the dykes have the usual
trend in a N.N.W. direction.

Fig. 20.
Cliffs of foliated granite penetrated

by clykea of basalt, in the Poisoned Glen, Dunlewy.

F&am+agh and Gweedore Dist&t.*--Several
dykes of this
description traverse the granitic range about Kingarrow, near
Calabber Bridge, generally bearing to N.N.W., following the
direction of the prevailing joints.
They vary in width from a
few feet to several yards. Usually they exhibit the characteristic
* B.> * qr. Nolan,

spheroidal structure, and weather extensively, sometimes nothing
of the dyke remaining visible but a mere film on the walls of an
open fissure. The largest of them is situated a little to the west
of the Misty Loughs, and is ten yards wide, It contains short
thick crystals of augite witb plagioclase.
In the granite district near the Bloody Foreland and Bunbeg,
dykes of this class are of less common occurrence, but where
noted they are found usually to have also a direction bearing to
N.N.W.
Some small dykes of dolerite appear a$mongthe schistose
beds of Falcaragh, a very remarkable one being observed close
to the Gweedore road about a mile south of Bedlam. Here
it is visible only for a few yards, but it reappears bet ween the
road and the river at a short distance to the S.S.E. where it crosses
beds of limestone. This rock is amygdaloidal, the cavities being
filled with zeolite. It has an average width of about five feet.
On the face of the hill south-west of Lough Lagha three dykes
of dolerite are seen crossing others of diorite and felspathic
porphyry.
This affords proof that. the dolerites are the newest
rocks in the district.
gwe&re
and DungZoe District.+-This
district abounds with
dykes of dark grey basalt which maintain a remarkable uniformity of direction.
The character of the rock, moreover, is
strikingly uniform, varying little except in texture, none, howIt frequently contains zeolites
ever, being coarsely crystalline.
as may be seen in some of the Dunlewy dykes, and in the
important dyke which follows a wavy course by the western
extremity of Lough Machugh, and is traceable at intervals
from Galwalie Hill, north-westward
by Derrydruel towards
Long transparent crystals, proLough Illion, near Maghery.
bably of labradorite, are occasionally noticeable, as in the large
dyke, eighteen feet in width, which crosses the brow of the hill
overlooking Lough Bara, S.E. of Slieve Snaght. This dyke shows
planes of cooling parallel to the joint planes of’ the granite.
The prevailing direction followed by the dykes in this district is
N. 35 W., and it is remarkable what a number of them is crowded
into a narrow zone at Dunlewy. These vary in width up to
twenty-seven feet, and are frequently observed to bifurcate, a fact
which accounts for the occurrence of several pairs of dykes in the
locality.
Thus, in walking southward, from the east margin of
Sheet 9, by Dunlewy National School, over a distance of one mile
and a half, at least half a dozen pairs are traversed; these obviously become so many single dykes at short distances beneath
the surface.
-Avery conspicuous dyke of columnar
BloodySbre1andDistrict.t
dolerite, four yards wide, cuts through the schist west of Curran’s
Point (Sheet 9), w h ere it is shifted for a distance of twenty-five
yards by a fault. It appears again to the north-west, penetrating
both the schist and a tongue of granite, and forming the wall of
a chasm about twenty feet deep, at an inclination of 15’ from the
vertical.
* By Mr.
&4 6

Kilroct.

f By MP. Egan.
H
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Further east, at Cladaghnabarnabrean, the granite is penetrated
in various directions by veins of basalt or dolerite. There is here
also a twelve-foot dyke of basalt, containing small blebs of quartz,
and crossed by a three-foot vein of vesicular dolerite.
A dyke of fine dolerite, reaching four yards in width, passes
by Lough Aninver, on the mainland north of Gweedore Bay.
It is in some parts porphyritic, with large crystals of felspar.
Two separate rocks, rising from the sea in nearly the same line,
and distinguished by their dark colour, are prolongations of this
dyke. That which crosses Umfin Island consists of fine dolerite,
and averages six or seven feet in width.
It is clearly traceable
through the granite, which it is seen traversing in the cliff
at each extremity of the island. Near the western extremity
it encloses a fragment of granite, and is vesicular.
Horn, HeacL-Two
dolerite dykes, each about six yards wide,
traverse the flags at Pollaguill Bay, west of Horn Head promontory,
On the southern shore of the bay the rock is fine in
texture, and forms rather a flat sheet, which is seen cutting
through a dyke of felstone. The texture of that on the northern
shore is coarser. The others of this class occurring at Horn Head
can easily be traced out by the map. They range in width from
two to four yards.
Fanad District.-Two
narrow greyish black basalt dykes, from
eighteen to twenty-four inches wide, are the sole representatives of
this rock in the district.
Strcmorlar District. -The dyke at Aughagault, about twenty
five yards wide, is composed of dark grey dolerite, somewhat
vesicular, the vesicles being filled with calcite.
This dyke sends
an offshoot into the limestone north of Aughagault.
In the stream flowing southward, at the west of Breen, a
narrow dyke or intrusive sheet of bmalt, weathering spheroidally,
runs with the strike of beds of mica-schist,
It contains small
grains of olivine, and vesicles filled with calcite.
The youngest eruptive rocks of Donegal, described in the
present chapter, may doubtless be classed with the vast system
of N.W. and S.E. dykes which have been shown by the DirectorGeneral of the Geological Survey to be part of the volcanic
phenomena of older Tertiary time in the British Isles.* The
petrographical characters of the dykes are noticed at pp. 144-150.
CHAPTER
Tory Island.

X.

CJe/neralDes&&on.

-b

Tory Island, in the Atlantic Ocean, is situated due N. of the
It is about eight miles distant from
coast of County Donegal.
The Foreland, and lies a little to the E. of N. from that headland,
The distance from the boat slip at Magheraroarty is nine miles,
* Trans. Royal SOL, Edinburgh, XXXP. (l&388), p 21.
This island being situated so far out from the main-land it
t By Mr. Mitchell.
was considered better to describe its geological structure in one chapter and consecutively
rather than in detached paragraphs.
For an account of its petrography see the Petroaraphkal Notes at the end of this Memoir.-E,
H,

and from Dunfanaghy around Horn Head to the same part of the
island about sixteen miles. The islands of Inishbofin, Inishdooey,
and Inishbeg lie between Tory Island and the mainland; the
farthest N., viz., Inishbeg, being about half-way across.
The Island of Tory is a narrow strip of rocky land lying with
its longest diameter of nearly three miles in a N.W. and SE.
direction,
At its widest part, viz. :- at the N.W. extremity, it is less than
a mile in width, and at the narrowest part, i.e., just E. of West
Town, or about the middle of the island, it is only one-fifth of a
mile across, its average breadth being about half a mile. Its gross
area,including lakes, is 785 acres, or nearly one andone-third square
miles; of this only 300 acres are under cultivation, the rest
being chiefly commonage.
Including the lighthouse buildings,
there are sixty-four houses on the island, and these are almost
entirely clustered into the two villages of West Town and East
Town, the latter becoming gradually deserted in favour of the
former. The population in 1881 was 300, of which fifty-eight
are landholders ; the greatest holding being twelve acres, and the
least two.
The manufacture of kelp from seaweed, for the
production of iodine, and fishing, are, besides the land, the only
constant sources of subsistence available to the islanders, and
these are insufficient owing to lack of demand and consequent low
prices. A good cart road runs throughout the length of the
island.
The ancient names of Tory Island (see Joyce-“Irish
Names of
Places,” p. 364), were Toikais and Torach-both
derived from
in
Tor, a tower. The latter, Torach, means towery-abounding
Tors, or tower-like rocks, and is applicable to the island, as seen
from the mainland; its outline being interrupted by numerous lofty
rocks which are called Tors. The natives always speak of it as
Tor-i, and this would appear to be the most explicit manner of
spelling to be in consonance with the derivation of the name.
This island was anciently the stronghold of the Pormorian
pirates, whose chief was Balor, “and two of the tower-like rocks
on the east side of Tory are still called Balor’s castle and Balor’s
prison.” Of the former of these there remains but the “site.” As
it was situated at a very narrow isthmus which is the only
passage from the main portion of the island on to the Doon
peninsula (whereon peat is cut for fuel) it is probable that the
islanders have removed the building. The highest point on the
island, viz.,Doon Balor, 282 feet above sea level, is situated at
the N. end of this peninsula, and in the cliffs further S. w8ns
“ Balor’s Fort.”
Around West Town are several not too well preserved monuments of ancient worship-as
St. Columbkille’s Church, St
John’s Altar, a cross, another altar, a grave, Temple Anvoresher
or Church of the Seven, and a cloigtheach or round tower, The
latter is the only one that is well marked and preserved, Built
of the granite of the island it affords good evidence of the
durable character of this rock as a building material. The other
ecclesia&ical structures, according to the Ulster Archaologid
H2
884,b

Journal, owe their origin to Saint Columba, who was born in
County Donegal in the year 521, and who established a monastery
on this island.
The outline of the island as seen from the S. (see sketch),
although very much broken and irregular, presents a general
inclination from the W. to the E. To the S. and S.E. of the lighthouse at the N.W. extremity, the land is very little raised above
the sea level, to which it runs down by a gradual slopebeing at its junction with the shingle beach which forms the
SW. part of the shores, but twenty-six to thirty feet above
the sea, From this to the eastward, the land gradually rises
until it reaches its highest point at the extreme eastern end
of the island. The whole of the southern and SW. half of the
island is comparatively flat and low land, and rises with somewhat rapid slopes to the N. and N.E., terminating in precipitous
cliffs, from 100 to 280 feet in height. The N. and N.E. coast line,
in marked contrast to the S. and S.E. shore line, which is but
slightly indented, is most irregular, being carved into a multiplicity of minor headlands and points, and many varieties of
inlet, creek, and cave. Owing to the irregularities in the sea
cliffs the coast presents the appearance of numerous tors, or
isolated crags, standing up as if occurring in the centre of the
island.
Tory Peak (see fig. 21) is a most prominent feature in the outline of the island, appearing like a great tower standing about
the centre of the island. It is in fact a partially detached seastack on the N.E. coast near the E. end of the island. A wide
bay is cut far into the land, S. of this peak, at Scoltshoarsa, and
the land about East Town lying very low, permits nearly the
whole of this huge mass of rock to be seen from the south.
Similarly Tormore or The Great Tor, which occurs at the N.
extremity of the Doon peninsula, and which, in common with the
latter, runs out to N.E. at nearly right angles to the main island,
appears ‘as a massive tower at the eastern extremity of the
island ;- the whole of the Anvil, a,s the ridge is called, being foreshortened into one mass. The whole of the Doon, which rises
rapidly from the sea level at Port, Doon to nearly 300 feet, dso
is foreshortened into a craggy or tor-like mass.
The general surface of the island is peculiarly bare, the N.W.
end being almost devoid of superficial covering.
Such scanty
coating as there is, is due mainly to the decomposition of the
surface rock mingled with blown sand and a feeble growth of
peat mosses. It supports a very poor sparse herbage, thickly
strewn with blocks and pebbles of the local granite. At the
centre of the island around West Town, t,he land is under
cultivation, and there is here therefore a productive accumulation
of vegetable soil chiefly due to labour. At the east end the
eat deposits seem to have been considerably thicker, but have
g een for the most part cut away.
A very small supply still
continues unexhausted on the Doon.~
There are no streams on the island, but several springs, in addition to the rainfall, supply sufficient water for the requirements
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Fig 21. Tory Island, from main-land

at Magheraroartp.

_
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of the inhabitants, whilst the lakes-Lough
Ahooey, Lough Ayes
and Lough Aher- suffice for the wants of the animals, for which

purpose the sheepfolds are constructed on their margins.
Of these lakes, Lough Ayes, on the south-west extremity of
the island, is dammed in from the shore by a shingle bank of
rounded boulders. This boulder bank extends along the southwest shore from West Town to near the lighthouse.
From the extremity of Doon Balor a fine view of the whole
island is obtained, and on a clear day nearly all the northern cliffs
are seen from this position, with the lighthouse distinctly promincnt at the western extremity of the island (fig. 22.)

Detailed Geological Descriptiort.
greater part of the island consists of granite,
Granite.* -The
which varies greatly in texture, being at one part a massive, com-

pact, durable rock, and at others, where porphyritic, much more
decomposable than in the former case. At the north-western
extremity, at Toradavdeen, the rock occurs in irregular amorphous
masses, and unweathered portions from the quarry within the
walls of the lighthouse buildings show it to be a dark grey rock,
with large crystals of orthoclase, abundance of black mica in small
plates, plagioclase, quartz, and some hornblende.
Along the sea
cliffs the rock appears as a highly porphyritic grey granite,
with the weathered surface thickly studded with crystals of
orthoc1ase.t
North of Oweyntholish occur a couple of small, nearly vertical
basalt dykes in the cliffs, which thin out before they reach the top

of the cliff.
The shore line is much indented, and at one of the inlets west
of Scoltnamorlan, named Greenport, small diorite bands occur,
with hornblendic and micaceous schists in small patches,which have
no distinct bedding, but appear to have been caught up in the granite,
Immediately east of this, among very porphyritic and coarsely
crystalline reddish-grey granite, occur bright red bands. One of
these, seven yards wide, consists mainly of felspar, and runs in a
north-east and south-west direction. Smaller bands succeed this,
running N. 30 E., and are crossed by numerous fine strings of
quartz. There is a slight appearance of foliation in these rocks
north of Crockroe, the dip of which is to south-west at 60”.
East of the promontory of Ardlaheen the rock still maintains
its coarsely crystalline character, and the foliation appears
with a S.W. dip. A set of very distinct, nearly vertical cross
joints, running south-west, occurs here, traversing the reddish
and grey gneissose granite. The direction of these joints nearly
coincides with that of the promontories and inlets in this locality.

- -_ _-__

Fig. 22. View of the northern cliffs, looking west from near the “ Wishing Chair.‘:

1

At Scoltnashellig, north of West Town, another band of coarse
red rock, eight to ten yards wide, running N. 30 E. occurs ; and
north of it a huge felstone dyke, forming the heights on the east
side of the inlet.
Along the south-east face of Meggart Headland a basalt dyke
about two feet thick occurs, and thins out before reaching the
top of the cliff, A large basalt dyke, ten to twelve feet wide,
occurs to the north of this, and is continued into the north-west
face of Morard Head, where it is weathered out, and forms a cave.
One or two smaller dykes occur to the north of this. The cliffs
are here intersected by a system of joint lines, running north and
south, and dipping to the east at 60’.
Bands and patches of quartzite run through Morard Head,
and extend into the headlands west of it. These rocks are probably
caught up portions, as the main cliff’s are formed of granite.

Fig. 23. Rocks W. of the Lighthouse

where the ” Wasp ” was wrecked.

The rock around Rinlafferty Head becomes extremely coarse
and gneissose in character, very felspathic, and with much free
quartz occurring as crystals and blebs, weathering out on the
surface. Elvan bands also occur here amongst the granite.
At Pollabraher (12Wolfs Hole), the sea has cut through the
small headland, forming a natural arch, and inland occurs the cave
Lagrehy (or Ram’s Cave), which is a round or oval-shaped pit, like
a quarry-hole, and has been formed along vertical joints running
east-north-east.
It communicates with the sea by an underground passage, and is cut out of the granite, which has slipped

in and been carried away &s shingle. Torbanny, which is a small
sea-stack, rises to the eastward ; and close to it is Tory Peak,
an elevated and semi-detached portion of the cliff, consisting of
coarsely crystalline granite of very much the same character as
that at Rinlafferty Head. A little to the south of the peak in
Scoltshoarsa Bay the junction of the granite and quartzite occurs.
Along the western side of the island a very well marked shingle
bank forms the margin. It consists of rounded blocks of quartz, a
few of hornblendic and augitic rocks, and the rest of grey granite.
To seaward of this bank a fringe of rocks but little elevated
above the sea level, consists uniformly of grey and reddish
granite. Half way between West Town and Lough Ayes on
the shore, a large boss of dolerite occurs. Near West Town
the rock is seen in the cliff section as well as at sea level. It
consists of very coarsely crystalline grey and reddish granite in
At Scoltnacranagh a
which foliation is not distinguishable.
dyke of felspathic and micaceous quartziferous porphyry is
seen in the cliff, though not traceable inland. It is nearly vertical,
largely crystalline, seventeen yards wide, and ranges N. 30 E.
About a quarter of a mile to the SE. of this at Scoltgarhyancaul
a similar quartzose porphyry dyke occurs, running S. 30 W. Close
to this and to ‘the S.E. of it in a sea-stack the foliation is distinctly seen dipping S. 30 W. at 70”. A few small faults occuc
From Bullig to Torranaman the granite
here in the little inlet.
resumes its general character,land is traversed by a set of joints
running S. 20 E., dipping W. 20 S. at 70 to 8O.O
At Carricknaman the SE. junction of the quartzites and granite
is again seen.
Quccrtzite.-The whole of the Doon peninsula and all the high
ground north of a line running from Carricknamnn to Scoltshoarsa
consistn of tabular quartzite, the general dip of which is from E.
20 S. to E. 30 N.
At Carricknaman the quartzite, which: is very compact and
indurated, is disturbed and shattered, and a large eurite vein
proceeding from the granite bursts through it nearly at right
angles to the strike. The rocks are much shattered and the line
of junction between the quartzite and granite is more or less
covered with angular blocks of eurite and quartzite. To the
south and seaward of the eurite band the quartzites are seen in
tabular beds dipping steadily to E. 30 N. at 30’.
Inland to
the N. and N.E. these beds gradually curve round to the N., and
N.E. of the cottage are seen dipping to E. 30 S. at 20“ to 30Q.
Between Portachalla and Scoltshoarss the whole uplands are
thickly strewn with angular quartzite blocks, and in the eastern
angle of Scoltshoarsa bay the junction of the granite and quartzite
occurs. The absolute junction itself is somewhat obscure, but
there can be but little doubt that the facts point to an intrusion
of the granite through the yuartzite at this spot. From Scoltshoarsa to Portachalla the cliffs consist of tabular white compact
quartzite.
The quartz& in Port Doon dips generally to the eastward at angles of 20”-30”. It is intersected by numerous vertical
joints running S. 30 E. along which the island rock, Torahauv,

whioh stands M a sentinel at the entrance of this little natural
harbour, has been cut off from the mainland.
Northward from Port Doon the ground rapidly rises and the
rock in the cliffs consists of white tabular and flaggy quart&e,
dipping E. 10 N. at 20°.
The coast line is most irregular and
deeply carved into bays together with headlands and numerous sea-stacks.
These cliffs end in a remarkable narrow
ridge of rocks named “ The Anvil,” which terminates at
its northern extremity in Tormore.
In this ridge the bedding
and jointing of the quartzites are particularly well shown. A
channel has been cut throuph bv the sea at the southern end where
this ridge is connected with the mainland by a natural arch.

Fig. 34. The Anvil.

Doon peninsula,

Tory Island,

Along the W. shores of the Doon the rocks preserve the same
general easterly dip, and exhibit various sea-stacks or tors; a rather
picturesque one being Tornaweelan which stands at the entrance to
Portachalls Bay. In the southern cliffs of this bay and on to the
shore there occurs a considerable deposit of pipe-clay (hydrated
silicate of alumina) though of a very impure sandy character. It
is at least twelve feet wide, extends to the summit of the cliff,
Sir R. Kane in his “ Industrial Resources
and is nearly vertical.
of Ireland,” p. 224, mentions this island as a locality where deposits of pipe-clay occur. These clays, though of inferior quality, are,
hc says, yet available for the manufacture of coarse pottery, of
flooring and draining tiles and of bricks. As every article of
the kind has to be imnorted at considerable cost, the deposit if
in sufficient quantity should po,ssess some local commercial value.
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Basalt and DoZetite.-Dykes
of ba&t occur at Scoltmorris and
at Me gart and Morard Heads. A dolerite boss occurs between
West 5 own and Lough Ayes.

J’eZ&one.--A huge felstone dyke or mass occurs at Scoltnashe&, due N. of West Town on the north coast line.
Qmrt&ferou,s FeZstone-porphyry.-Dykes
of highly felspathic
quartziferous porphyry occur at Scoltnacranagh and Scoltgarhyancaul on the south coast. Large crystals of felspar are abundant,
with small blebs of quartz. Bands of eurite occur at Torranaman ;
in one place they cut across the bedding of the quartzites, and in
others traversing the bedding planes somewhat obliquely.
At
Rinlafferty Head also bands occur among the coarse granite.

CHAPTER

XI.

POST-PLIOCENEOR DRIFT DRPOSITS.

.

Panad.* -The deposits referable to the Post-Pliocene, or Drift,
are sparingly represented in Fanad.
They consist principally of
boulder clay, mostly derived from the disintegration of the rocks
of the district, and generally fill the small hollows and inequalities in the low-lying grounds, and where, if of any extent, they
form mounds or ridges. These ridges have a general north and
south trend, and are most numerous north of Glinsk and in the
neighbourhood of Tamney, both to the north and soutlh-east of
the village. Two of these mounds south-west of !I’amney being
truncated on their western side, form a peculiar feature in the
landscape.
Gkr$n
and OZe~dou~an.+The
drift deposits, which principally consist of Lower Boulder Clay, are very generally
and thickly deposited in the Glenfin and Glendowan districts.
Along the headwaters of the Rivers Finn and Swilly, steep banks
sometimes show a thickness of forty feet of a stiff’ clay, generally
bluish-grey in colour, and containing ice-scored boulders, blocks,
and fragments of rock, which have unquestionably been derived
from the country to the east and north-east. Remains of this drift
are to be met with here and there over the entire district and at
considerable elevations, while evidence of the former presence of
the great ice-sheet, in the form of fine striations and grooving, is
to be found on the tops of the highest hills ; as, for example, on
Scraigs Mountain, where beautiful polishing occurs on the surface
of the white quartzite, at an elevation of 1,400 feet, showing a
nearly due west carriage. Limited deposits of gravel occur here
and there along the river valleys above mentioned, resting on
boulder clay.
Little boulder clay is seen in the portion of the district north
of the &luck&h and Aghla range, but the south-eastern flanks of
these hills are covered with it, producing a smooth slope, extendThis drift is of the usual
ing to a height of over 1,300 feet.
character, viz. ;-clay, with boulders and pebbles of local rocks.
*By Mr.

Cruise,

tBy Mr.

M‘Henrp.
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A great gravel terrace borders the River Ray for more than
two miles from the sea. It is a coarse gravel consisting chiefly of
rounded stones, with partings of sand and clay. In a stream
cutting near the Glebe House, on the road to Dunfanaghy, it was
seen to overlie the boulder clay.
Sand and gravel, of finer quality, overlie much of the higher
ground to the north-east, and openings in them may be observed
in the neighbourhood of Drumlesk Lough.*
Gweedore and Dungloe Districts.t-Glacial
deposits are but
meagrely represented in this district. Several small areas occur,
as at Dunlewy, Gweedore, Crolly, Tor, Dungloe, Lettermacaward,
and Aranmore.
At none of those points does the boulder clay
attain a considerable thickness, though forming deposits on the
valley sides, as at Crolly and Lettermacaward ; or partially
filling hollows, as at Tor and Toberkeen, west of Dungloe. With
the exception of those met with at the first and last localities
above mentioned, the deposits consist almost exclusively of
granitic dt?bris, being pale buff-coloured gravelly clay, containing
pebbles and striated blocks of granite, with a few of basalt,
diorite, pegmatite, schist, etc. Schist and quartzite, combinedly
with granite, have supplied materials in greater or less abundance
to the boulder clay at Dunlewy and Aranmore.
Several interesting moraines are to be seen along the southern
One of these is that referred to by
side of Gweedore Valley.
Professor Hull, as for&ng the “ cung ” or neck which separates
Dunlewy Lough from Upper Lough Nacung.
A diminutive
chain of moraine hillocks runs north-westward, opposite the
Gweedore Hotel.
All those moraines consist of sandy gravel,
enclosing pebbles and blocks of local rocks. They originated in a
glacier which here debauched upon the open country, as it flowed
outward through the Poisoned Glen and Dunlewy Valley from
the Derryveagh Mountains.
Glacial strim are observable at numerous points throughout
the area ; and, even when this evidence of ice-flow is wanting,
the hills and bare hummocks of rock present the rounded outlines, and frequently the smoothed surfaces, which afford proof
of glaciation.
The strize indicate two distinct directions of
ice-flow, established by observations made at several points widely
separated, both in this district and in that to the south.
Thus,
on the so:zth-west shoulder of the hill Croaghleconnell, near
Doocharry, the same smooth glaciated surfaces show two series
of strim, one running N. 40 W., and another W. and W. 10 N.
The former, changing to N. 15 W. at Tor and Dungloe,
represents the more prominent ice-flow of the district.
The
latter, indicated at Croaghleconnell, at Maghery, by strim bearing
W. 15 .N., and at a few other points in this district, belongs to
the Scottish ice-flow.:
The former set is visible up to the 800
feet contour-line in Croaghleconnell and Crockator, but this does
not represent the height which the ice attained in the district;
* This and the two preceding paragraphs are by Mr. Nolan.
t By Mr. Kilroe.
$ Suggested and described in Quart. Jour. Qeo. Soc.,VoL xli~.
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for strize indicating a westward flow have been noticed on Aghla
at the 1,800 feet contour, and blocks of granite are scattered
over the quartzite hill of Crcckator, which seem to have been
transported thither by land ice flowing northward. Such erratics
occur at numerous points all over the granite area, and one of
pegmatite, containing a large quantity of magnetite, was noticed
at Corbane Hill, above Commeen, the original source of which is
unknown.
Bloody Foreland District.“- Deep deposits of boulder clay,oftcn
covered by several feet deep of peat, are seen in section in the
cliffs of Bloody Forelnnd and the coast lying to the east. The
face of the cliff is often cut by narrow gulleys, worn by small
streams, which become swollen in rainy seasons. The Drift consists of brown clay, somewhat sandy, abounding in gravel, and
enclosing round and subangular blocks of all the local rocks, those
It contains also nests and
of granite being the most rounded.
Large blocks, falleu from the boulder
irregular seams of sand.
clay, sometimes strew the shore, one of which, close to Meenlaragh, composed of granite, was found to measure about 1.5 x 12 x 9
feet. The Drift, a little west of this, lies forty feet in depth over
the rock. Near Cladaghnabarnabrean it is thirty feet deep, and
further west it ranges in different places from a few feet up to
forty.
Boulder clay overlies the granite in the southern and western
parts of Inishmeane to a depth of ten to fifteen feet, and on
fnishbofin it is in some parts thirty feet deep.
The greater part of the bo.ggy tract lying south and east of
Bloody Foreland Mountain 1s probably underlaid by moraine
matter, the stony materials of which lie scattered in great
abundance in the form of blocks of granite and quartzite
around the lower flank of that mountain on the south-west.
North-east of Lough Veigha these blocks lie thickly crowded
together, forming a line about twenty-five
ya,rds in width,
which makes a conspicuous feature in the wild boggy region
around.
Gravelly drift-clay, abounding in small blocks of
granite and quartzite, comes to view in places where the peat
thins out. It is opened up in gravel pits along the road that runs
westward towards Crai,more.
Falcawagh District. -Deposits
of moraine matter consisting of
sandy and gravelly clay, with blocks of local rocks, are spread over
a large part of the area here described, dividing in the region north
of Lough Nacung into two branches, the intervening valley being
swept almost bare of drift. The eastern of these divisions extends
along the northern flanks of the range comprising Aghla More,
Aghla Beg, and Muckish Mountains, and is particularly well
shown at Muckish Gap, where it forms a bar lying obliquely
across the ravine. In other places it gives rise to small la)kes, by
damming up the waters that collect in cooms or rocky hollows
* 3y Mr, Egan,

t By Mr. Nolnt1.

The two little tarns called Lough Feeane and Lough Nabrackbaddy, situated between Aghla More and Aghla Beg, are good
examples.
On the western side of the valley moraine matter is seen banked
against the steep quartzitic ridge of Carntreena, and, sweeping
round to the north-west, it spreads out under the upland moory
tract extending from Tievealehid mountain to the Bloody Foreland. In the narrow valley north of Cronalaght this deposit is
found up to a height of 1,000 feet.
At the foot of the hill of the Bloody Foreland a remarkable line
of blocks, chiefly of granite, extends along the old road to Craig
more.
This, no doubt, marks the northern margin of the ice
sheet.

CHAPTER

:

XII.

RECENT AND POST-GLACIAL DEPOSITS.

Peat Bogs and Alluviul

Rats.

GlenJin. and Glendowan Districts.*-Extensive
tracts of peat
bog overlie the Boulder Drift in all cases throughout the Glenfin
and Glendowan districts. In the latter area the bogs are of vast
extent, and overlap the highest ground in a thick coating of peat.
Roots and trunks of forest trees are abundant in the peat, notably
On the granitic ground the peat is
along the head of Glenswilly,
of less extent, and much thinner and more broken than over the
sedimentary rock area. Along the Glenfm River and its tributary
streams, as well as in Glenswilly, considerable tracts of peat have
been reclaimed by the peasantry, which yield good crops when
the seasons are dry.
In the Glendowan district, along the valley of the Bullaba
River, considerable deposits of alluvium occur, while lesser accumulations of it exist in the valleys of the Finn and Swilly.
Gweedoye and Dunlewy District.I_-Extensive
areas of peat
form the superficial deposits at Gweedore, Dungloe, Aranmore,
and the low-lying dreary tract between Crohy and Doocharry.
Numerous smaller ones dot the surface throughout the district,
many of which are indicated on the map, and others, filling small
hollows in the granite, are too insignificant for insertion.
The peat scarcely exceeds six feet in thickness, its average in
the areas represented on the map being about three feet. Fir
stumps (Pinus sylvestris), abound in many localities, and trunks
of the same lie embedded in the peat, generally in the lowest
stratum, facts which show that the area wm formerly extensively
wooded.
Deposits of peat occur at several points along the coast, which
lie wholly or in part below highwater level, such as those north
of the Gweebarra, near Dooey Hill, and south of the estuary
’

By Mr, M‘Henry.

t By Mr. Kihoe.

ll.1
at the Black Strand. Mr. Harte endeavoured to account for
their existence by supposing the materials to have been carried and laid down at their present levels by the numerous freshwater streams which drain the adjoining area-offering
this
explanation, to avoid the conclusion that such deposits afford
This explanation is probably
evidence for recent submergence.*
of limited application, and the same may be said of Mr. Harte’s
supplementary hypothesis, by which he explained such deposits
as have evidently been formed by the growth and decay of
He conceived that the forests, <GC.,
vegetable matter in, situ.
thereby represented, grew in lagoons which erosion has since
Dawros
connected with the sea. The case he instances-viz.,
Bay, north of Ardara, with t,ree-roots in peat 12 to 14 feet
below high-water mark, seems rather unfortunate for the theory ;
because the bay gradually opens out to the ocean, with nothing
very obvious to establish the existence of a former barrier. At
the bar of Gweebarra estuary, drifted sand might possibly have
shut out the tide from that river, and admitted of forest growth
in swamps on either side ; though such a supposition is improbable,
considering the volume of water which sometimes descends from
the Doocharry valley.
Against the lagoon hypothesis, and in
favour of the generally received view of the submergence of the
land, the following facts may be cited :A peat deposit, evidently grown in, situ, has been observed
below high-water mark on the ocean side of Inishfree Island on its
south side. Fragments of peat washed up by the waves, when
more than usually large, strew the Leabgarrow strand on the east
side of Aranmore, and the peasantry speak of the possibility not
very long since of crossing to Rutland Island at low-water.
This
seems, therefore, strong evidence for a recent submergence of the
land to some extent, the probability of which, Mr. Harte admits,
in the paper referred to ; he even speaks of “ forests that are under
the sea,” which “may be very extensive.”
An important deposit of brick clay occurs at the head, or
eastern end, of Dunlewy Lough, in an alluvial flat formed by
the Cronaniv Burn, before it enters the lough.

Falcarragh District.t-Peat
is widely spread over this area
both in the flat and low-lying
parts and on the mountains.
An unbroken sheet of peat extends over the moraine matter,
before described, lying north of Tievealehid mountain. As it
occupies high ground, this moor forms a peculiar feature in
the scenery viewed from Falcarragh.
The peat is of fair qua,lity,
and h= an average depth of from eight to ten feet.
To the south of Falcarragh there is also a great extent of country
covered with peat. Roots and branches of trees are prevalent
here, usually those of pine and fir-less frequently oak.
Another extensive peat bog occupies most of the valley lying
between the Aghla mountains and those of Dooish and Kingarrow.
It does not present any features of special interest.
Y

* Jour. Roy. Geo. Sot., Dublin, vol. i.,
t By Mr. Nolsn.

pp. 26-27,

Remains of peat bog&, now covered by the tide, frequently
occur along the coast, at Ballyness Bay near Falcarragh, Gortahork,
and Ards Point. This submergence constitutes proof of depression of the land during a recent period.
A tract of alluvial deposits extends along the Ray river, from
Moyra to the sea, a distance of two miles. North of Ray Church
it has an average width of about half a mile.
Shifting sands forming dunes prevail on the coast from the mouth
of the Ray river to Ballyness Bay, and again at Gweedore Bay.
Bloody Fwelcmd Di&Gct.* -An extensive tract of peat-coveredground lies to the north, east, and south of Bloody Forelnnd Mountain, stretching on the north side out to the coast line. The peat
has in many places been cut for the supply of fuel, and in the
lower parts, near its edges, the bog has been drained and cultivated.
Thin deposits occur on some of the islands, and on Gola Island
especially it is made use of for fuel.
Born Head. - A large part of Horn Head promontory is covered
with peat, which sometimes thins away and disappears in the more
elevated ground.
Between Croaghnamaddy and Claggan, there
is a reclaimed tract of low-lying boggy land, but the larger areas
of peat occupy the higher undulating ground among the hills
farther to the north.
Blown sand overlies the diorite on the north of Pollaguill Bay
sheet 4), at an elevation of nearly 350 feet above the sea. The
granite on the west coast opposite Inishsirrer, is similarly covered,
and oh some of the islands a little blown sand occurs, mixed
more or less with peaty matter.
Rosguill District. -Between
Rosguill and Carrigart a large
area is covered with sand blown in from the Campion Sands.
A little village has been completely buried under the sand.
Dwngloe District.+-Large
accumula!tions of drifted sand. are to
be met with at several points along the coast, frequently forming
dunes, as at the mouth of the Gweebarra river; and at Cruit,
Mulltghderg, Braade Strand, and Carrickfinn, points on the shore
The drifting of sa,nd has
of Imshfree Bay, west of Gweedore.
been disastrous to a village which formerly constituted an important fishing station1 on the east side of Rutland Island. The
sand now almost covers the desolated habitations.
A remarkable change in the direction of a channel occurs near
the island of Inishinny in Gweedore Bay. The Gweedore river,
which at the time the Ordnance map was made, flowed outward
south of the island, h,zs since changed its course, and flows northKard between Inishinny and the mainland at Derrybeg.
The
old channel has been silted up, probably in large part by blown
sand, so as to form a strand, which at low water connects the
island with the peninsula of Carrickfinn, west of Bunbeg.
* By Mr. Eaan.
t Bjr Mr. tilroe.
$ Mentioned by the late Lord George Hill in the second part of his elaborate “ Hints
to Donegal Tourists ” (1846-47).
Rutland, his lordship stated, was a green island
nntil forty years before the date of his publication, was then also a military station with
The herring fishing yielded 680,000 in 1784,
good houses, and ‘( quit0 a gay place.”
which encouraged the expenditure of large sums by the Government.
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In Skull Island (Inishcoole), human remains lie entombed
blown sand, as noticed by the late Mrs. Craik.”

in

Z4~nud District.+Examples
of raised beaches are found all
round the northern coast from Ballymastocker Bay, on Lough
Swilly to Mark’s Point at the “ Narrows ” on Mulroy waters.
At Ballymastocker Bay a fine example may be seen of an old sea
cliff 1,000feet inland from the present tidal flow. It is semicircular,and about fifty feet high, the space between it and the sea is
filled with sands which, in places, are becoming cemented together.
On the northern shore, from Glashagh village to Tramore Bay,
there is a wide belt covered with sands and sand dunes. Evidences also of a raised beach can be seen at Sessiagh Bay, and to
the S. at Doaghmore Strand.
Small tracts round the margins of the low-lying lakes, and
along the course of some of the rivers, are covered with alluvium,
the greatest extent being that from Ballymagory W. of Portsalon
to Big Bridge, one mile to the north.

CHAPTER
PRINCIPAL

XIII.
FAULTS.

In the north-west of the Glendowan district a portion of the
great “ Glenbeagh Fault ” trends in a north-east direction, along
the line of which runs, in a north-east course, the Owenbeagh
River into Lough Beagh, and from the watershed in a southwesterly direction,’ the Rivers Barra and Owenwee into Gweebarra
River. This fault is a dislocation confined to the granite, and
can be definitely determined at several places along its course by
the occurrence of fault-rock, and the very decided feature it
makes in the country. Several parallel breaks are clearly defined
in the Derryveagh mountain range, the most marked being that
running north-west along the head of the Poisoned Glen, and
by the southern side of the summit of the Dooish Mountain.
Another N.E. fault is traceable for several miles along the
valley of the Farnoge Burn, in the north-east of the district ;
this fault throws the rocks down on the north-west side,and appears
Evidence for a S.W. fault
to be of considerable magnitude.
exists along the line of depression in which Lough Finn is
situated, having a downthrow ’ also on the north-west side.
Horizontal faults, or thrust planes, are frequent along the northern
boundary of the great quartzite series, as already mentioned,
being particularly well marked in the neighbourhood of Lough
Finn, in the south-east, and Knockateen Beg, in the north-east.4
A great line of fault extends along the southern boundary
l

In “An Unknown
Country,”an illustratedaccount of a tour through DonegaL
*

t By Mr. Cruise.
$ By Mr. M’Eenry
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the quartzite of the Muckish and Aghla Mountains, separating it
from the schistose series. The evidence for this is of the clearest
character, as the beds of the latter dip directly sgainst those of
The
the former division.
The downthrow is to the north-west.
smaller parallel fault, to the north of the mountain, has already
been noticed on page 52.*

.

The abrupt disa pearance of the limestone in the stream
section north of Aug 1 agault, where it strikes, with high disturbed
dips, towards the schists immediately to the north, indicates the
A similar remark applies
occurrence of a N.E. and SW. fault.
to the rocks at Gortadragon and those north-east of Artikellys.
This fault appears to have a slight downthrow to the south.-/The abrupt change from the dark ferruginous schists of Cavan
and Lignaum, to the quartz-schist of Craigdoo andlabbadoo, seems
due to a considerable overthrust from the E.S.E.,which has brought
up the former, and caused them to occupy a false position above
the latter. The mica-schist and limestone, which occur in a
patch at Corcashy, have probably been brought into their present
position by the same movement, and remain merely as a small
outlier resting abnormally on the quartzite.
There can be
little doubt that the boundary of the quartzite, a little west of
Corcashy, represents the outcrop of a thrust-plane which has
pushed that rock somewhat out of place to the W.N.W. across
the limestone.
The nearly east and west fault, passing by Maghernroarby
(sheet 9), probably brings down the quartzite on the south against
the schists. The beds of the former arc, as already noticed,
much broken where they occur in the stream entering the sea
near Maley’s Rocks. Here they dip persistently at angles as high
as 45” towards the schist, which latter probably belongs to the
group of beds that underlie the quartzite in the islands of Inishdooey and Inishbofin, to the north (sheet 3).

CHAPTER

XIV.

MINERALS.
~ Sitver-lead Ore.$-On
the south side of Glenboghill Lake, a
mile north of Fintown, a lode of apparently rich silver-lead ore
occurs along a line of fault or movement in the blue-grey crystalline limestone ; that the lode exists along a displacement line
is evidenced by the horizontal slickensides found on both sides of
it,+hus proving a lateral shifting to have taken place.
The vein consists of a dull blue-grey finely grained ore, and is
to-be seen igz situ, running from one inch to a foot in thickness
? By Mr, Nolan,

t This and the next two pgrsgrapbe
4 Ry Mr* WhFJj

are

byblr, Egan,
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A good deal of mafganese and carbonate

of iron appears to be

associated with this ore, as samples of both are to be picked up
on the spoil bank of the old mine, as well as those to be seen
attached to the sides of the lode. The lode was worked as a
silver mine about forty years ago, and is said to have fetched as
high a price in the market as X25 to 230 per ton for picked
ore. From the remoteness of the locality, and heavy cost of
carriage over bad roads, the venture had to be abandoned, being
a non-paying speculation.
At the head of the Owenbeagh Glen to the north-west, in the
stream, what appears to be a continuation of the Glenboghill
Iode occurs under similar circumstances, and about the same
horizon in the limestone series, except that the ore in this case
is in the form of galena.

A mine, the tall chimney of which may still be seen at Keeldrum,
close to the Gweedore road, about two miles south of Bedlam,
was opened many years ago for raising silver-lead ore, but
h,as long since been abandoned.
It is said that there are two
principal lodes, bearing about N. 25 E., apparently occurring at
the junction of the mica schist and quartzite. The gangue in the
higher lode is sandy, that of the lower being a bluish ferruginous
sandy clay.
The mineral deposits were said to be variable,
some parts of the lodes proving scanty and Door, others rich and
plentiful.
The principal shaft was sunk immediately south of
the old revenue barrack, and several trials were made for some
distance to S.S.W.
The lode was also proved at about a mile to
the north where some openings were made, but without favourable results. To the south-east of Binanea Strand, at the village of
Ardsbeg, a small trial was made probably on the same lodes,
but, as in the latter case, it proved unsuccessful.
Tumblers of
lend are said to have been found at the hamlet of Meendarragh,
one mile and a half to the north of Lough Altan.*
Silver-lead ore was, many years ago, met with and worked
to a small extent at a point lying south-west of Gorey Hill and
about quarter of a mile north of Flushtown.
The site of the
workings is indicated by a slight opening in the ground.
More
recently a search was made a little farther north, where a small
quantity of the ore was obtained, but not enough to encourage
continued operations.
No connexion can be established between
this and the ore found in other localities to the W.N.W. in the
same sheet (16). Quartz veins in the quartzite north of Flusttown trend principally N.N.E., and the principal joints run in
the same general direction, with angles highly inclined.+
Quartz lodes. t--S everal of these, conspicuous from their white
appearance, may be noticed along the valley from Bedlam, towards
NO trials appear to have been made on them ; their
Gweedore,
positions are indicated on the map ‘as mineral veins,
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Bog-iron
me. - Considerable de osits of this mineral occw
ave been largely exported
in the peat bogs of this district, and hp
for economic purposes, chiefly for the purification of gas. Much
of the ore must be due to the iron pyrites with which many of
the rocks here abound, gaussenny flows being observed in several
places, It is said to contain on an average about 25 per cent. of
oxide of iron.
On the northern shore of Inishdooey, off the
Molybdenite.-Foreland coast, the limestone and underlying
quartzite are
traversed north and south by a vein of dark quartz containing
traces of molybdenite.

Steatite.-Steatitic
schist is found in the mountain on the
western side of Muckish Gap, but it is so full of iron pyrites and
other impurities that it is commercially valueless.
Several small bands of steatite occur in the cliff at Crohy
Head, and inland near the coastguard station, as mentioned in
connexion with the limestone bands of this area.*
Sevntirte.-The
limestone bands at Crohy are converted into
this rock at several points, as Lough Aghnish, near the coastguard station,
and north of Maghery
Strand, as already
mentioned.
Alunite.-A
small deposit of what, by report, would appear
to be alum-stone is stated to occur beneath the site of a cabin
in Farragans, 200 yards south of Felmurry Lough, near Lettermaca ward village.
Mr. Kinahan has supplied the following
notes
economic minerals of the region examined by him :-

upon

the

In the hill to the south-east of the townland of Gortnavern there is
an E. and W. quartz vein, showing lead (galenite) and copper (chalcopyrite), at the junction of the whinstone and the schist.
To the north of Carrick Lough, at Clondallan, a N.S.S.E. quartz lode
with coppery stains.
SaZ@ans.-South
of Long Lough a nearly N. and S. small quartz
vein with strings of copper ore (chalcopyrite) at junction of whinstone
and schist.
In the townland of Drumbern
ranging nearly E. and W.

coppery quartz lode was obrved

Baltybunnabubber and LosseZ.-Sulphur
%&ZZen.-Massive

ore and iron springs.

quartz vein.

Cleggantown, ArcZ&wr, and Derryuedgh.-E.N.E.
1ea.d lode aasociated with limestone.
In Ardaturr a shaft was put down about 1840
over 15 feet deep, on a 3-inch standing rib of gale&e.

---_
*For analyses, aee p. 16Q.

Carrowtrtrslur.-A
bed of pyrophyllito, worked between 1860 and
1870 by Mr. Duckworth, who exported the stuff to England.
The
works were discontinued at his death, and have not up to the present
time (1889) been resumed. The following is the section :6 Flagn quart&a,
4
3
1
1

Quartz ore micalyte, about 3 feet.
Ferriferous quartzitc,
,, 5 ,,
Whitish micalyte,
,f 4 12
Pyrophyllite,
0 5 ,9
17 feet.

Ckmkilly, Cottian, am? Dromme. -Beds
of pyrophyllite or camstone
associated with limestone.
Of these stones Wilkinson wrote in 1845 :
“They can be cut or turned with facility into any form.”
. . .
“ are very durable.” E’ormerly a good deal of stuff seems to have been
raised hereabouts, but now the quarries are unknown, even to the local
masons. When the sandstone mullions in the east windows of the old
churches of Balleeckan and Killydonnell, on the shores of the estuary
of the Swilly, became decayed, they were replaced by camstone; but
it is uncertain whether the stone was procured here or from the
large quarry at Gibbstown, N.N.W. of Castlefinn, at the south of the
county.
BaJZyorr.-Sulphur

ore bed (P) N.E

of Dunnabaun.

Loughagannom, Knockybrin, and Woodqmrter.-About
the year
1850 a shaft, 10 fathoms deep, was put down at the mearing of
Knockybrin and Loughagannon, on a nearly N. and S. lead (galenite)
lode.
At a depth of 5 fathoms there was a rib 6 inches wide which
was driven on both north and south for lengths of 3 fathoms. Further
north, close to the lake flat, tumblers of gale&e were found. The
explorations here are said to have been stopped on account of the misconduct of the mine ageut. A vein of very rich lead is stated to have
been found in the vicinity of the former police barrack in Knockybrin,
a place due south of where the shaft was sunk. Bog iron ore also is
found in places on these hills, some of it being the buff variety, which
has to be raised and left to weather for twelve months, after which its
quality is far superior to that of the ordinary bog iron ore,
BaZlygreer.-Bog

iron ore.

Glenkxzr, Carn hill, and Carrowca&eZ.-Bog
Slate E&X-Bog

iron ore.

iron ore.

Cababrook.-Near
the N.W.
mea&g there is a pyrophyllite or
steatite that seems to have been formerly worked. Here there is also a
heap of slag, the pieces being saucer-shaped, as if formed of the dross
that had been removed from crucibles.
Tullychu&m.- - A N.W. lode with coppery gossan and spa, at the
north-west mearing.
GZenca~r Scotch and GZeneari&k.-Bog-iron
Glencarir&k.-Quartz

and manganese (wad).

strings with copper specks.

ConwaL-At
the new road, near the N.W. mearing, there are in the
schist rotten layers that seem to be decomposed earthy chalybite.
Letterleque

and Creeve Glebe. -Bog

Scribly and Carrygnlly .-A
vein with coppery specks.

N.E,

iron ore and manganese.
line of coppery spas, and a quartz

States.-In digerent places near Letterkenny trials were made for
roofing slate, but the veins were found to be inferior and of too small
At Saltpans, on Loygh Swilly, to the northward of
size for quarrying.
Rathmullan, there is a vein of good-lookmg slate which has been quarried a little for eave courses and quoins.
Brick cluy occurs in I‘ The Isles,” near Letterkenny, and in the drift
bordering the estuary of the Leannan ; in both localities bricks have been
made. Dr. Parland in his Statistical Survey calls attention to the pipe
and brick clays in Drumardagh, south of the Swilly estuary.
Hone-stones.-Novaculites,
or hone stones, have been observed in
different places in the parish of Killygarvan, some of the shales under
the sheets of whinstone having, by a baking process, been changed into
this form. Good stones occur at Garnaholowey Lough, a little westward of Oughterlinn 1t.C. Church. These have been used by carpenters
and others, who consider them to be of excellent quality ; there doe3
not, however, appear to have been a trade in them at any time.
Elngs.-At
Losset, to the north of Lough Akibbon, there are purple
flags that have been used in Rathmelton and Letterkenny for kerbing
and shoring, but they are not suitable for pathways as they wear
In the stream forming the S.S.E. mearing
slippery and uneven.
of Carrygally, a few miles S.E. of Letterkenny, there are good looking
siliceous flags, which, however, have not as yet been tested. North and
south of Oldtown Village, Ballyconnellp, a few miles N.E. of Rathmelton, t,here are flags that have been locally used, but no quarry has
been opened. In the soutlh-east portion of Lurganboy, to the N.W. of
Oughterlinn R.C. Church, there are sandstone flags that rise in large
dimensions, and arc capable of being very finely dressed. They have
been used a little, but the place is very inaccessible.
In places near
Lough Swilly between Rathmullan and Glenvar thin argillaceous-silicious
flags occur. These have been quarried near Long Lough, principally for
use in Rsthmullan.
In the Knockalla Range, to the N.W. of the lakes,
flags are recorded. These are hard and siliceous, similar to the Dysertegnev Hags from the Urris Hills, Inishowen ; they are from two to five
or &ore inches thick, and the thicker beds seem to be suitable for
paving setts as they split easily into rectangular blocks of suitable size ;
while other beds are suitable for kerbs and channels.
Limestones.-These
are, in general, gocd for lime for building and
fiarming purposes ; some, however, are better than others. At Kintale,
northward of Rathmullan, there is very good limestone, one small black
bed having, according to Kane, been used as a marble. N.E. of Glenalla House, near Lough Rogan, there is a good limestone, but it has not
been much worked.
Goocl stone is also to be procured in Glack Glen,
a few miles northward of Millford.
At Cranford, on Mulroy Bay,
there is a very excellent limestone, also massive dolomite, but the
latter is not utilized. A little to the S.cO . of the pier there is an apatite
vein in the limestone.
Northward of Rathmslton the limestone in
general is inferior, the best vein being at Carr Lough.
At Mullagheep,
south of Lough Fern, the stone is spoiled by the number of chert
layers. The limestone in the ridge to the S.W. of Kilmacrenan is much
prized, being excellent for building and farm purposes, although the
lime is of a dirty brick colour. In the valley of the Gartan Lakes there
are many limestones, those most prized for lime being from the quarry
near Gartan R.C. Church and over westward of Crockraw.
On the
western shore of Lough Akibbon there is a white marble that polishes
well, and is said to be capable of being mired in large blocks, In Dcrryvtagh, north of Gartan Lough, there is a&o a white stone that takes a

,
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good polish, but no quarry has been opened on the bed. Some thin
limestones, especially those in the gneiss, are garnetiferous, but the
garnets seem to be valueless.
Bordering the Knockateen quartzite
there is a limestone of the same class as that at Cranford, but the glen
in which it is situated is very inaccessible,
In the Swilly Valley limestones are scarce ; there are, however, some
beds worked a little in the high ground three or four miles N.E.
of Letterkenny, but most of the lime used in that town comes from the
Manor-Cunningham district, or other places in Sheet 17. In the tract
to the S.E. of Rathmelton there are some limestones, but of an inferior
class.
Beside the river at Drumbologe, about six miles W.N.W. of Letterkenny, there is a deep hole with steps down into it. Tradition says
that this is one of the ancient subterranean quarries from which was
procured the stone for the dressed work in the neighbouring Douglas
Abbey.
the country to the south of the estuary of
Sandstones and Grits .-In
the Swilly, especially in the neighbourhood of Drumboy, there are sandstones, often pebbly, that split up readily into flat pieces suitable for
walling purposes, for which they are much used.
The sandstones and quartzose grits in the rest of the area usually
come out more or less irregularly in quarrying, but in those of Knockybrin hills, and in the range north of Rathmelton and Rathmullan, there
are in places sets of beds, or “veins,” as they are locally called, that
rise in even blocks, eminently suitable for sea walls, bridges, ar.d other
country works ; all of them are capable of rough dressing, while those
of superior quality are suitable for finer tool-work, if we may judge
from the stones in some of the bridges, and in Glenalla Church. These
special qualihcations, however, have been rarely tested, as there has
been no demand for cut sandstone work.
In the Creeve Hill ridge, parish of Killygarvan, there is a kind of
sandstone that has been used a little for dressed purposes ; one bed is
excellent for scythe stones, for which in former years it appears to have
been much used. Of late, however, it has not been as much sought
after, as the foreign stones are more easily procured-yet
occasionally
are met people who affirm that they have gone so many miles to Oreeve
to get a stone, as ‘I they are worth a dozen you may buy.”
Granite and Gneiss.--The foliated granite and the gneiss of this area
do not, as a general rule, afford good stones for dressed work ; for
although they will split and dress well in one direction, they split more
or less hackly across, and spawl off instead of dressing. With careful
selection, however, some courses will be found to yield stones that dress
on every face. Such a stone has been used in building the castellated
mansion of the Adairs at Glen Beagh ; and we learn from the report
of Mr. J. Cockburn, of the Board of Works, that the gneissose granite
has been used in the building throughout for dressed and punched
work, and for walling purposes.
W&stones
(Hornblende Rock, Epidiorite, Dinbase, Lamprophyre,
Diorite, &.)--In
general the rocks of this class, as found in
the ;Lrea, rise in more or less irregular and unsightly blocks ; the
exceptions being along the more or less schistose margins of the
courses of Hornblende Rock, and the Lamprophyres,
The schistose
Hornblende-rocks
are suitable for walling purposes, and dress well
on the splitting surfaces, but across they are more or less backly ;
if, however, they are sawn across the grain, they are good stones
for dressed wcrk.
The whinst’ones of the Lamprcphyrc type seem

to be a better class of stone, as, where quarried, they have been
found capable of long and heavy bearings and to dress on every
surface. Stones for all the dressed work (groins, lintels, sills, windowstools, &cc,,) in the hospital at Millford Workhouse were procured from
a quarry opened on a dyke, in part intruded along the bedding, to the
north of Columbkille Lake. In the townlands of Rathmullan, or Ballyboe, and Millbrook, a quarry was opened on a porphyritic Lamprophyre, when the forts at Inch and Rathmullan were being built ; this
stone was also used in the new pier at the latter place. It is locally
known as the “ Ballyboe green granite,” and is capable of long and
heavy bearings, cuts on every face, and even polishes well, resembling
Some of the blocks measured in the quarry were over
Per&Antique.
fifteen feet long.
Three or four miles north-east of Letterkenny, in Roughpark and
Lisnenan, there are small quarries in Lamprophyres.
In these places
the stones seem to be more jointed than at Ballyboe, and to rise in
smaller blocks ; but, as yet, the quarries have not been properly opened.
The stones are good for dressed work, and it is to be regretted they are
not used for such purposes in Letterkenny, where they are at present
used sparingly for quoins, kerbs, and flagging. This class of stone
occurs in different places, especially in the hills S.W. of Kilmacrenan,
where it is totally unworked ; and in the district west of the south end
of Mulroy Bay. In the latter neighbourhood it has partings of an iron
ore that weather readily and spoil its appearance. These Lamprophyres,
when used for dressed work, at the first become of a dirty appearance,
but this rapidly weathers off, and the stone clears to a bright, light
green. The stones of this class ought to be more generally known.
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TABLE OF

FANAD AND DUNFANAGHY

Townland.

IUE STRIR.
DISTBICTS.

Xrection of Striae

Locality.

Ballymichael,
Cashel Glebe,

. W. of Ballynabrocky,
.
. N.E.
of
Gortnatraw

Gortnatraw,

. On shoulder of Crockna-

N. 10 W.

Remarks.

N. 4B E.

On granite,
On quartzite.

N. and 8.

On epidiorite.

N. 16 W.
N. 10 W.
n

On quartzite.

Lough.

Shamradoo,
.
Magheradrumman
Murreen,
.
.
Toome,
.
.
Arriheernabin,
Balvor, ” .
Drumvahog,
Doagh,
Doaghmore,’
Gortnatraw,
Lurgaclogh,
Leat iieg, .
Tnllv.
.
Croghan,
.
Cashelphreaghau;
Springfield, .
Kinnegoe,
Corry,
.
Claggan, .
Ardglass,
.
Carran,
Bannoton, 1
Melmore,
,
l

Ardcane,

.
.
.
.
.

:
.
.
.
.
.
.
.
.
.
:

Breaghy,

.

Derryart, .
Glebe:

Fapore,
Kilma&illo& l
Creealough,
Killonghcarran,1
I,
.

9,

ClaggaZ, .

1

PollaguiU,,

,

Cloghern,

.

Muntermellan,

4
I

.

At Carran House, :
On Knockalla Mountain,’
Bay,
.

. CltEgagnllian
1

Doocashel

-

. Slope of hill, .

Derrycasd,
.

levin.
W. of Kirny Lough,
.
In several places,
.
.
On top of hill,
.
W. of Kirny Lough,
.
W. of Kindrum Lough, .
W. of Fanad Head,
.
s. of
W. of Cloghdo)ore Lough, :
On western slope of hill, .
On top of hill,
.
.
Trushbeg Hill,
.
.
N.E. of Lough Nagreave,
S. slope of Cashel Fort
Hill.
Ballyhork North,
.
.
Near shore,
.
.
N. of Ballogferme Bay, .
On Croghan Hill, .
Near Cashel Beg Village,’
Southern slope of hill,
.
N. of Rosskirk Village, .
5. of Big Bridge,
.
.

.

.

.

Drumroe Village, .
.
Derrycassan, Middle,
.
Crocknamarron,
,
.
Breaghy Head,
.
.
Derryart,
.
.
Doocashel, Ldwer, ,
,
Cloghbane,
.
.
,
Kilmackilloo, ,
.
.
Creeslough,
.
.
.
Carricklough,
Glenmenagh,
1
:
Bunlin River,
.
.
Binnadon Hill,
.
,
Dooish Mountain, .
.
Horn Head Promontory,
S.W. of Scoltnavan.
Horn Head Promontory,
N. of Pollaguill Bay.
Horn Head Promontory,
S. of Pollaguill Bay .
Horn Head Promontory,
S. of Carnanny.
Horn Head Promontory
N.E. of Croaghnamaddy

N.
N.
N.
N.
N
N.
N.

&d S.
10 W.
and S.
10 W.
and S.
45 E.
10 W.

N. &d S.
,,
N. ib W.
N. ‘fE S.

On
On
On
On
On
On

dic&te.
granite.
quartzite.
granite.
diorite.
quartzite.
1,
1,

On dio(:ite and schists.
On quartzite.
On schists.
On &xrtzite.
,?
,,
19

N. i’0 E
N. and S.
N. 10 W.
N. 60 E.
N. 40 W.
N. 10 W.
N. 16 W.
W. 10 N.
N.EiW.
N. 10 W.
N.
N.
N.
N.
N.
N.
N.

‘i0 E.
10 W.
20 W.
lb E
10 W.
10 E.
10 E.
,,
,I

N. $0 W.
N. $0 W.
N. 80 W. to W.

0

On
On
On
On
On

dibrite
quartz&.
diorite.
quartzite.
granite.

On fei)stone.
On diorite.
On qZartzit.e.
On r&a-schist.
n
,,
9,
,9
9,

,,
On g&rite.
On quartzite.
On dioritc.

W. 40 N.

On mica-schist.

N. 25 WV.

On quartzite.

N. 20 W.
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Stramorc,

.

. By roadside, a little west

Drumnasharragh,
Ardachrin, .
Cloghernagore,

.
.

Drumaneany,

.
.

Meenmore,
Meencargagh,

Tooslenagh,
Carrickalangan,

91
Meenty:$orgal,

.
.
.
.
.
.
.

.

Fintown,

9t

w. 270 S.

of Owenbeg Bridge.
In Owenwee River,
.
In Owenbeg River,
A little N. of Lough
Ardrima.
Summit of Croghleheen
Mountain.
On high ground to W. of
Meenabrack Lough.

SW.

w. ii0 s.

1,

t9

.

n

Mecnasronc, Nth.,
Ballinamore,

.

Meenngolan,
Glashaghmore,
Dooballagh,
Castletorrison,
Cavan, Upper,
Corradooey,
Welchtown,

.
.
.
.
.
.
.

By side Cummirk
On hillside,
.
N.E. of Mullaghfin,
W. of Treanboy,
N.E. of Cavan,
S. of Mullanard,
On Gory Hill,

W. ;!O N.

,

On granite, in several
places.
On phyllites.
On-diorites.
On dioritc and phyllite.
n

On di&ite.
On &k
schist, two
sets of slrile on one
rock surface.
n

. . .
.

,

w.

‘9

x0 s,

w. 200 s.
N.‘ib E.
N. 36 E.
E. 15 N.
N. 20 E.
E & W.

.
.

.
.

FALCARHAGH

&

On dio&.
n
n

On q\arjzite.

DISTRICT.

. Ton of hill near Dooros

.

Falcarragh,
9,

‘Keel&urn: Upper,
1,

,,

. On Headland
.

south of
Binanea Strand.
Rocks to S.E. of Crossroads,
Top of Crockatee Hill, .

$3.of Rocktown Lough,

N.E. of Lough Adinn,
SE

of Lough Acruppane,

Fawnab&,

. Aspick Br., Kccldrum,

Cashelnagor,

. W. of Cashelnagor Lough,

Blccncoolashcskir1.

.

Near river, half a mile to
S.S.E. of last locality.
S.W. of Lough Agrougha,

.
South end of Mucklsh
Gap.

.
.

I

.

N. 10 W.

Grooves. on polished
surface of diorite.
Stria? on quartzite.

N. 10 E.

Strict on schist.

N. 40 W.

Strilo
a little
to
W.S.W. of summit.
St&e on diorite.
Strim on dyke of felstone.
Surface of qnnrtzite
striated in several
places.

N. 45 W.

Point.
Ards Beg,

.

Two sets of strim on
one rock surface of
dark schist, by side
of stream.
On quartz 3cliist.

.
Errnrooey More,

IV

On dark schist.
On quartzite.

,,

w.

River,
,
,
.
.

On granite, in stream.
n
)I

N. 150 W. and
W. 60 N.

. A little S. of Mill Bridge,
. Summit of Scraigs Mountain.
A little W. of Lough
Shivna.
By River Finn S. of Post
Office.

On schist.

W. 160 N.

W. loo S. and
A little W. of Ballintlieve,
W. lb0 S.
w. 170 s.
N. of Stranabrad,
.
.
.
. w. 300 & 400 s.
1)
$3
N.W.
.
.
11
N. 3O W.
N.F-f.
.
S.lC of Lou& Finn;
. W. & W. 32O N.

.

19

Remarks.

Direction of Striw

Localily.

N. 20 E.
,,
,1

N. 20 E.
N. s: S.
N. 20 W.
N, 20 E.
N. .b E.
N. 20 W.
N. 40 W.

St+3 on quartzite,
Strim & diorite to
east of.road opposite
the old mine.
St&e on ice-dressed
surface of diorite.
Strille and ice-polished
rocks to west of road,
and in Lvicinity of
stream to the east.
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FALCARRAGII
Locality.

Xrection of Strkc

ti. & s.

Strim in several places.

.

Southern slope of Muckish
Biountain.
One mile and n half SE.
of summit of Mnckish
Mountain.

N. 33 E.

.

S.E. of Lough Altan,

.

N. 20 W.

Glashagh,
Meenlar,rgh,

.

N. 25 W.
N. W.

Inishbofin,

,
*

Coast S. of Locklnhan,
.
Coast
W. of Curran’e
Point.
Coast at Carrickglassan,
.
Co$d at Moylegasaghty

On dyko of diorite,
from
near
road
Gweedore to Creeslough.
Several striated surfaces in vicinity of
stream
that
flows
into the lough.
On granite.
On. schist.

N. 30 W.
W. 35 N.

Altan,

,

E. flank of Beaghy Hill,

.

N. 20 W.

Procklis,

,

Townland.

Gortnaleck,
Glack,

Alt,

.

,,

Near,

.
1, ’

.
.
.
.

.
.
.
*
.
.
.

Dallintra,

.

.

BIoneybeg,

Tor,

Crolly,
Annagary,
Leabgarrow,

.

Aphort,

.

Inishfreel (Upper:
Lough Agher,
.
Rrockagh,
.
.
Commeen, .
s
Ardmeen,
.
q
Crocknafarngh,
I
Crocknashallog,
Cleenderrp,
BIaghery Glebe,
Crohy,
.
.
1,
Bofjoughteri
Derrylonghan,
Clnshy,
.
Galwalie,
.
Derr~connell,
11
I,
,I

Near old road.
Mica
schist.
Smoothed qunrtzite.

AND DUNGLOE DISTRICTS.

. Gentle slope, .
Roadside,
.

Dunlewy(South),
I,
,,
Moneymzre,

0
n

N. 20 W.

&VEEDORE

Dunlcwy,

Remnrks.

.

.
.
.

Near Lough Shore, *
Croaghdoo, east slope,
.
&o&lass,
N.W. slops, .
.
*
.
Steep sbuth slope, .
.
Flnt surface, .
,
.
Crockator (775),
.
.
Crockator W. slope,
.
Steep face on roadside,
.
Near Bfeenacreevn Lough,
Arran Island,
,
.

0

.

.

I,

.

*

South shore of island,
.
North slope of hill, .
.
South slope of hill, .
.
Near road,
.
.
.
S E. of Lough Anure,
.
South shore Dungloe Bay,
near town.
Side of old road,
,
.
Roadside,
.
North slope of Crockerngh’
Near summit of cliff,
.

,,

,,

Near Lbugh ML&gh, e&
shore.
South shore Gweebarra
Estuary.
Near watercourse,
.
4
South slope of hill,
I
S.W. shoulder of Croaghconnell.
,,
1,
,l
,,
,,
I,

granite.
Micg schist.
Smoothed quartzite.

W. 20 N.
W. 23 N.
W. 25 N.
N. 35 W.
N. 20 W.
N. 20 E.
W. 35 N.
W. 20 N.
N. 10 w.
N. 6 W.
W. 20 N.
W. 20 N.
N. 10 W.
{

II

Granite. ”
Quartzite.
,,
1,
Blicc schist.
Schist mass in granite
Grooving on qunrtzite
roche nwutonnie.
Smoothed quartzite.

N. 10 W.
5”5.‘w.
’.

On rugged ground
W. of Crocknamona.

-,

Gmnite.
I,
I,

N: 20” w:
N. 23 W.
W. 5 N.

I,
II

N. :

W.

,I

N. 20 W.
W. 33 N.
w. 10 N.
N. 10 W.
N. 30 w.
N. 26 W.
N. W.

’ N. 40 W.
W. 10 N.
IV. 15 N.
\V. 5 N.
N. 40 N.
N. W.
W.‘lY; N.

I,
‘I

Quart&e.
II
,,

Gmzte.

;
]

It

,I

,,
I,

.
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Townland.

ANP LETTERRENNY DISTRICTS.
Dir&ion of
Striee.

Loaality.

. Saltpans,

Cranford,

Romarka

. N. 20 W.

to N. & 5.
Devlinmore,
. On hill,
do.
Gortnatraw
and N. & S. to N. 10 E: N. & 5. to
These strias were cut by ice going
Streamstown.
N. 10 E.
northward
along the Valley of
Woodquarter,
. North of Wee
N.W. C
Mnlroy Bay.
Island.
NY&.
Hewitson’s
and
Long Islands.
Ranny,
.
. Ranny, Lower, . N. 25 E. I

-

Drumfad
and Knockalla Lakes,
N. 25 W.
Meentaghmore.
to N. & 5.
Tirlydan,
. S.E. of Knockalla
S. & N.
Lakes.
Carrowreagh
and
Creeveoaghter.
N. 5 E. to
-_
Carrongarrow
and
N. 10 W.
t
Inniskil.
5
AMY far and near, Coast Road,
. N. 30 W.
Lehardan,
At mill, .
.
Drumhallow,
Lr.] Near road,
, %‘:1y
Gortcally,
. West of hill,
. N:30 E:
Elby,
.
.
N. 10 E. to
N. 20 W.
Oughterlin,
. Garnalowey
N. & S. to
N. 5 W.
Lough.
Legland,
. A little SE. of
N.E.
last.
D r’umhallagh,
N, 20 W.
S.W. of Giant’s
Bed,
Upper.
Legland, Lngher,
N. & 8.
and Newtown
Csrradoan.

.

Maghemakilly,
Gortflugh & Killy
garvan, Upper.
Gortmacall
Claggan,
Garrygort.
Conaghrud,

Ridge,
called
Crocknaloggan.

Beg,
and

N. & S. to
N. 10E.

.

N. 2C E. to
N. & S.
N. 10 W.

Bake

and
Glenkeen.
K i 11 ywarry,
Forguar,
and
Carrownasaul.
Carnhellanan,
.
Skerry,

.

Reen, Upper,
Portleen,
Moyle,

,

do., .

-

.

N. & S. to
N. 10 E.

-

. S.W.
.

N. & N.
10 E.
N. 30 E.

end
of
Lough Keel.
Village of Drum,
slamaghan.

. L;;e Npxpd
to
. .
. Summit of hill, .

N. 25 E.

NY%
N. 26 E.

Cut by ice going north across the
ridge.

Cut by ice going northward to join
the ice stream in the Lough Swilly
Valley.

Two distinct sets of stris on one rock
surface.
St&e numerous ; those on the summit
go N., those on the south slope N.
10 E., and those on the east
shoulder N. 30 E

1
Ice going northward
of Mulroy Bay.

The most
and in
granites
from the
westward.

to the Valley

conspicuous erratics on
this boulder drift, are
and hornblende
rock8
country to the south-
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)ire&ionof
strim.

Locality.

Townland.

Oghill, Maghera drumman, and
Longhnalcey. .
Longhros Glebe,! .
Clooney,

.

N. & S.
Cut by ice going northward to the
Valley of Mulroy Bay.
T. 16 E. tc
N. & S.
T. & s. to
N. 20 E.
N. 16 E.

.

Black’s Glen and
Glen, Upper.
Garrygort,
Glentidaly Glebi
and Glentidaly.

Cast mearing,

.

Ballyconnel,
do.,

:

Ray,

,

.

Glenalla,

,

. 5f.E. of townland

Yentre of townland.

Ray,
Gortloagh,
and Bfeenreagh.
Aughavannagh,
far and near.
Crevar,
Upper
and Lower.
Ray,
.
a N. of The Fall,
do.,

,

I W. of last at the

N. 10 w.
N. & S.
9.2OE.k
N. & S.
N. 10 E.
?. 30 w. tc
N. 6 W.
IJ.20 E. tc
N. 10 E.
Y.30W.k
N. 5 W.
N. 20 E. tc
N. 40 E.
N. 16 E. tc
N. 10 E.
N. 30 E.
N. 20E.h
N. 30 E,
N. 26 E.

river.
-

Cam, High and
Low, &Clooney.
Gartan,

,

N. 20 E.

F Year

N. 25 E.
Lough
Neagh.
5S.E. of MillN. 25 E.
pond.
Mountain,
( N. 25 E. tc
N.E.

Carrowtrasna,

.

Lossrt,

.

*

do.,

.

. [II valley to the

E.N.E.

east.
-

Tirkillen,
Doon,
Drumbride.
Tirargus,.

Cloo;;amey,

Near
Lough
Akibbon.

I

__
Gorteen Lake,

Boheal&
Carrick
Trentagh.
Dromore, .

Remarks.

am

Near Trentagh
tease and Cano
Lake.
-

N.30E. tc
N. 26 E.
N. 26 E.

N. 36 E,
N. 6 E,
N.20E. t
N. 30 E
N. & S. t
N. 10 E
N. 26 E

The ice from Glenalla may in part
have gone up the Glen through the
pass in the hills to one of the
tributaries of the Lough Swilly
glacier, and some of it through the
western pass to the Mulroy Bay
In Ballyconnell
and
glacier.
Glenalla two sets of stris were
observed on one rock surface.
‘Stris cut by the ice coming from
the westward down the Bathmelton
Valley, and then going northward
along Lough Swills.
The crag in Aughavannagh
is sculptured, striated, and grooved, some
of the grooves being a foot wide.
In Ray, at The Fall, there are two
sets of strise on one rock snrfacc,
those going N. 20 E. the oldest.
Erratics of granite and hornblende
rock from the south-west conntry.
‘The rocks in these hills in general
have been rounded by the ice
coming from the south-westward
and on the sheds of some of the
sloping spurs, also along the higher
sheds, there are lines of large blocks
very conspicuous when viewed from
the lower ground.
Cut by ice going north-eastward
toward the valley north-west
of
Lough Salt, Greenan Valley.
!hese strise are parallel to the general
direction of the baain of Lough
Immediately
B.E. and
Akibbon.
south of the N.E. portion of Gartan
Lake, there are considerable drift
hills which seem to have accumulated
at the bifurcation of the ice stream,
one moving northward
along the
Lough Akibbon and Losaet Valley,
and the other eastward down the
Valley of the Leannan.
-Different
surfaces are polished,
striated, and sometimes grooved.
The nearly north and aonth atris
at Gorteen and Canon Lake, and
at Trentaghtease,
seem in each
place to be due to an abrupt rise
1 of ground to the east, which
L locally deflected the flow of the ice.
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strigj.

, N.E. bf Irvines

Casheleenan,

o

Direction

Lodity.
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Romrrks.

N. & 6.

Lake.
Procklis
Massreagh.
Gortnaskeagh
Letter.
Letter,
.

and
and

N. 70 E.

. On summit near
village.

Gortnanern,

, South of last,

.

do.,
Ballykeeran,

:

Near village,

.

Tully

__
Gortin’ Glen, Lr.
and Upper.
.
Black Glen,
Face al-low
N.
Drummonaghan,
and S. cliff.
of
the
Claragh
and West
Leannan.
Ballyarr.
. Near the Lennnan,
Cottcan, .

. At Coach-road,

do., .
do., .

Cashelgny,
Killydesert,’
Coolboy,
RIeenato!e.

Cut by ice going N.N.E. to join
the ice of Leannan Valloy.

N!%E.

North mearing, .
. At S.E. corner, . N.Y&

Mountain,
do.,

Ballykeeran,

N. 20 to
25 E.
N. 20 to
25 E.

Ice going eastward down the Leannab
Valley.

N.&S.’
N. 30 E. tc

NNi; E
N:lO

W:

N. 20 E.
N. 30 E.

. N. 30 E

On hill east of Ins

: S. E. of townland,

N. 10 WV.
N. Q 9.
N. 80. E
NJ%.

At Bridgend
and other
places
polished, striated, and ground surfaces are exposed.
In l’ully
Blountain, where the two sets of
striae occur on one surface, the
N. & S. are the older; the N. 10
W. direction
of the strioe in
Drummonaghan
is due to the low
cliff. South of the Leannan and
in Claragh there are the deep
drift
accumulations
in which
Rathmelton
is situated.
In this
drift and on the crags from which
it has been denuded, blocks and
pieces of granite, hornblende, and
other rock from the country to
the westward and south westward
are conspicuous.
Yut by ice on its way to the valleys

of l<athmelton
Smilly.

2Bay and Lough

and

Loughagannon,

. Summit of hill, .
. Xear summit of

do *,

. East slope, Cam-

Booragh; .

N. 25 E.
N. 10E.

Car&ill.
l

Cashelshanaghan,

hill.
East of last,

-

N. 40 E.

.

N. 30 E.
N. 40 E.
to N.E.
N. 20 E. tc
N. 25 E.

Cam, Low, and
Croagh.
Glenlear,
Ardrumman,
and
Carnhill.
.
N.E.
. On Carnhill,
Ardee,
.
Drumboy,
. Summit of hill, . N. & S.
Monelgreggnn,
. S.E. slope of hill ; N. 35 E.
S.E. of last.
Ballymaguite,
. South of road, G N. 30 E.
Crockran,
. West and South N. 25 E. ;
of Butle.
N. 66 E.
N.E. to
Corderry, CloodaX.
65 E.
and
vaddog,
Meenawilligan.
N. 45 to
.
Derrora, ,
85 E.
Cc
.
N, 80 E,
&wlloga,

4t and a little east of the iunction
of the ice streams coming from
the valley of the Leannan
and
from Glen Swilly, especially in the
neighbourhood
of Aghangaddy,
there is a considerable tract of
deep boulder drift on, and in
which are numerous fragments of
the rocks of the country to the
south-west, such as granite, dioritr,
and hornblende rock.
On the
summit of Drumboy there are well
marked grooves.

Cut by ice going north-eastward
to
the valley of the Gartan Lakes.
Ip some places the rqgk surfgcc is
@she&
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of

Toanlmd.

Cabra
Roshin,
Mountain, Rathdonnell,
and
Pollans.
Glenkeo,

.

.

dear road,

Derrora,

.

.

Hase of diorite to
the east.
-

Drumnashammar
and Fahykeen.

Seacor,

.

.

.

Drummacanoo,
Tullvchullion,&
Cashelreagh. v
Glenkecragh
and
Doon Glebe.

Y.W. of road,

.

strias

Remarks.

?.N.E. to
N. 25 E.

Rocks dressed, and inplaces undercut
by ice going north-eastward.
In
the valley of the Leannan may be
observed drumlins of boulder drift
bearing about S.W. and N.E.

N. 5 W.
‘. 30E., N.
E. grooves

3n one rock surface the grooves are
the older N. 30 E. strioa elsewhere.

N. 23 E.
to N.E.

Rocks crag to the N.E.

N. 60 E.

Cut by ice going eastward
down
The boulder clay conGlenswilly.
tains pieces of the rocks in the S.W.
country.

N. 20 E.,
N. 60 E.

1

Cut by ice going north-eastward.

[n various places,

r. 46-50 E

Doon Glebc,
do’*9L.
do., .

. Zlendoon,
. West of Wa tdoon:
. Nth. of Watdoon,

r. 60-65 E
N. 80 E.
N. 80 E.

Killyclug,

. N.W. of water-

N. 70 E.

works.
and
Curraghlea
Carnamogagh,
Upper.

Calhame, Loughand
agannon,
Knockybrin.
Camamogagh,
Woodland, and
Lisnaness , Up.

-

N. 40 E.

fS.toliiE
N. 65 to

70 E,

I

[Cut

by ice going eastward down
Blocks of granite,
&c., from the country to the S.W.
occur,

1 Glenswilly.
(

1

[Cut

by ice in part

going

to the

1 Leannan Valley and in part to the
4 estuarv of the Swillv. west of
1 Csrnamogagh
Schoolhouse, strice
1 N. 10 E.
[n the southern portion of these
hills, it is not quite clear which
way the ice was going, as the
L‘Crags and Tails” are irregular,
all not pointing in the same direction-in
Lisnaness,
Woodland,
Camamogagh, and to the south of
the summit of Knockybrin,
the
strisa going southward as if cut by
ice slipping down the hill toward
the south ; but elsewhere there are
two systems of striae, one going
from N. to 15 E. and the other N,
66 to 70 E.
In two places north-east of the
summit of Knockybrin
and in
Loughagannon
strim, pointing in
three different
directions, were
found on one rock surfaae, those
nearly N. snd S. being the wmest,

-
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Dirootion
Strim.

Looality.

of

Remarks.

F

Loughnagin
Roughpark.

and

Conwal, Ballyboe,
and Glencar.

-_

N.E.toN. Cut by the ice of the estuary of the
26 E.
Swilly.

-

s.15 w.
LoS.26W,
No lo E. The crags are smoothed and in places

Carnamogagh
Lower, Gortlee,
Kiltoy,
Glebe,
Magheranan, &
Ballyraine.
Ballylawn,

undercut by ice going north, but as
the rocks are very much weathered,
striae were only observed in a few
places.

. Ballylawn, Lowe]

N. &S.

Ballymagig
and
Drumanaught.

N.50E.to

Milltown
Kirkneedy.

and

N. 30E.to

Scribly
Carrygally.
Rann,
Knockbrack,

and

Doohallagh,

N. 70 E.

1

The boulder drift in Glen Swilly
contains fragmenti of the rock in
the country to the S.W.

N.E.

:

-S.E. of Rock Hill
Sth. of Foundary

. Near village,

1N.70 E.

, N. 20 E.

I

Allthe localities in this list are on
the north slopes nf the hills south
of Glen Swilly, the striae being cut
by ice going into and along the
valley,
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APPENDIX.

PETROGRAPHICBL NOTES BY J. S. HYLAND, PH.D.

The petro,mphical description of the rocks of N.W. Donegal is based
upon specimens mostly collected by: the writer during several traverses
of the district.
Considerable care. has been taken to select suitable
material so as to afford in this Appendix a summary of the minute
Unfortunately,
characters of the rock-masses described in the Memoir.
owing to the fact that the writer did not commence his petrological
work until after the survey of Donegal was concluded, a complete
The failure to record the disexamination of the rocks is impossible.
covery of gabbros and similar rocks typical of a metamorphic district
like this may be ascribed to this reason, It would not be safe to infer
that such rocks do not occur in N.W. Donegal.
As regards the
localities cited, it must be understood that generally only such localities
To give the
are denoted where good representatives could be obtained.
names of all the localities from which specimens were taken for microscopical examination, would be to encumber these pages with unnecessary details.
The Appendix
1.
2.
3.
4.
5.
6.
7.
8.

will contain an account of-

The Granites (including granitites).
The Pegmatites (Harry).
The Augite-syenites.
The Diorites.
The Lamprophyres (Vogesites).
The Eelstones and Felstone-porphyries.
A plagioclase-hornblende-augite-olivine rock.
The plagioclase-augite rocksCG,Olivinsfree. dolerites (Proterobaaes).
b. Olivine-bearing dolerites (Olivinedolerites).

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

The
The
The
The
The
The
The
The
The
The
The

Epi-diorites.
Hornblende-schists. /
Biotite-chlorite-epidote schists.
Mica-schists.
Phyllites.
Quart&es and quartz-schists.
Schistose grits.
Limestones.
Old Red Sandstone.
Soapstone of Crohy Head.
“ Boulder Bed.”

A list of the minerals occurring in the district has been compiled by
Mr. Kilroe (see p, 163). Those, who require further information U~P

;

a946 .*

4

I*
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the subject, will do Fire11to consult the writings of Fitton,

Giesecka,

Haughton, Kim&an, M‘Parlan, Scott, and Stewart, quoted in pages
23-29 of this Memoir;
0. L. GIESECKE
.-“

Do.

J. APJOHN.

also :-

Account of Mineralogical Excursions to the county
Dublin, 1826,
of Donegal.”

u A Descriptive Catalogue of a New Collection of
Minerals in the Museum of the Royal Dublin
Society, to which is added an Irish Mineralogy,”
Dublin, 1832.

-“A

1

Descriptive Catalogue of the Simple Minerals in
the Systematic Collection of Trinity College,
Dublin.”
Dublin, 1850.

‘Sddite is stated by Giesecke to occur at Glenties, whilst avanturine-

Scapolite was disco;;;:
felspar is recorded from Doocharry Bridge.
‘by Scott in a (‘ sphene.rock ” at the cross-roads in Glenleheen.
of these minerals occur in any of the specimens that came under the
writer’s notice.

1. GRANITES.
The granites are, in a petrological sense, the most interesting
The following varieties are found to occur :-

of the district,,

1.
2.
3.
4.

rocks

Muscovite-granite.
Biotite-granite (granitite).
Muscovite-biotite-granite.
Hornblende-biotitegranite
(Hornblende-granitite).

As the la&-named is generally sphene-bearing, it is proposed to
describe it in a separate section. No sphene has been discovered in the
non-hornblendic granites.
Of accidental minerals not present in the microscopical sections, the
schorl, and indicolite.
The beryl
following may be quoted :-Beryl,
has been analyzed by Dr. Haughton,* the locality being given as
Its composition is the following :She&ma-roan, co. Donegal.
SiO,

.

NaOe,

Fe2OS,
EeO,
CaO,
MgO,
HYO,

.

i
*

.

.

.

.
.
.

.
.
,

.
.

.
.

l

.
.
s
.

66.62
17’22
1.63
13.74
o*r3
013
090
99.L1

Specific gravity = 2.686.

1n composition it bears the closest resemblance to the beryl of the
Leiiter granite.
* “ Eqwrimental Researches on the Granites of Ireland.” Part III. ‘4On the Gr&@q
London,rrviii, 1862,p 417.
of ponyal? --Uoa& kwm, @ml,
806,
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(a.) THE MUSCCWITE
AND BIOTIC GRANITES

Pinkiah Iqranites are represen’ted by specimens from-”
Sheet
Sheet
Sheet
Sheet
6heet

.

%--Tory

Island.

i mile N. of Dmmroe, Bosguill.
4.
1 At Kinny T,ough, S+ miles S.W. of Fanad Head.
Urnfin Island.
SW{ Gola Island.
Barnesbeg.
10.
1 Rocks at Lsckagh Bridge, 2) miles E, of Croeslough.
Curreen Hill, S.W. of Fintown.
16. Gummeen, near Doocharry.
Maghery, W. of Dungloe.

They are mostly coarse-grained, and consist of pinkish f&par (orthoclase),
whitish or bluish-white qnartz,
and dark mica. Sometimes an albiticlooking felspar is apparent. aany of the rocks are intensely foliated,
and then show strong indications of the presence of a white mica Jong
the foliation-planes.
Specimens of the granite fromSheet lO.-One

mile S. of Glen,

exhibit sigg of enormous foliation.
The rock now possesses a very pronounced banded or gneissose structure. Its constituent minerrtls are
black, highly lustrous mica, quartz, and a felspar of a delicate pink
colour. In hand-specimens granulation of the quartz is recognizable.
Pinkish pegmatite-veins, containing a little dark mica, run through the

rock.
Grey granites occur at the following localities :8heet

S.-S.

of Dungloe, near Town,

(A little north of Akibboa
2 3 mile N.E. Moyle Bridge, 12 milea S. Millford,
Sheet 10.
Poisoned Glen.
( Rocks at Lackagh Bridge, 23 miles E. of Creeslough.
S. of Meenalargan Hill, N.E. of Glenties.
Doocharry.
Madevagh, Lettermacaaard,
Sheet 15.
Leabgarrow, Aranmore.
Bussel’s Ferry, N. of Glenties.

In grain they vary from coarse to fine. The usual constituents are
present, but sometimes garnets are also to be observed (e.g., Barnesbeg
A light-coloured mica is frequently apparent,
and Leabgarrow).
Foliation is not always well marked.
An attempt has been made to classify the rocks according to the
absence or presence of muscovite or white mica, but without success.
Some of the granites now about to be described possess a more or
less pronounced flaser-strubture, -which is defined *by streaks of dark
mica and lenticles or knots of quartzo-fe’lspathic material. The structure
is observable both in hand specitien axid in thin section.
Upon microscopical ex&mination all’ these’ rock4 are found to show
evidence of having sufferedfrom regiona metimorpliiam. Sometimes the
alteration is not verygreat ;’ but, ~;ga geeera tile, gra’nulation and similar
b6metamorphic” features are very comIpon. *The r&as in these rocks
Most bf the: rocks contain both,
are of two kinds-dark
and wpte.
and are therefore true graCtes, in the Gerqan sense. They could be
spoken of m muscovitet-biotite granites. A few have only biotite, snd
are accordingly granititss ; whilst at Lackagh Bridge, 29 miles E. of
l When the Ordnance
Sheet is quoted, it is always the one-inch scale.
t The terma biotite and mnacovite are taken as synonymous with black and white mica.

44 6
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Creeslough (Sh. lo), the granite at one particular point is highly
felspathic, and contains only white mica, It might therefore be termed

a muscovitegranite.
The mica is found both as flakes and as threads. As a rule the flakes
are broad, and their form is often remarkably well preserved in comparison
with the general granulitic character of much of the felspar and quartz.
The white mica either occurs distinct from the black, or else it is edged
with the latter, or even completely embedded in it, The black mica is
strongly pleochroic :tT= Golden yellow ;
,!J& c=Black

or greenish-black.

The greenish tint is probably due to commencing
chloritisation.
When the mica is completely altered into chlorite, calcite is formed as
a bye-product, and little grains of magnetic iron-ore are found studding
the mass. But of greater interest is the appearance in the dark mica,
when it becomes decomposed, of numerous inclusions of little rutile (TiO,)
needles, often arranged in the curious reticulated aggregates known as
sagenite. The angles of the meshes are 60” and 1209
A mica of the yleochroism mentioned above is the more commonly
There is, however, anot,her form of dark
encountered dark mica.
mica exhibiting the following play of colours :&Reddish-yellow
h & c=Turkey

;

red to very deep red.

The reddish colour is original, and is not due to an oxidation of
a possible protoxide in the composition.
This kind of mica is frequent
in large plates containing zircons and apatite-needles, which carry rodshaped vitreous enclosures. This occurrence of vitreous enclosures in a
granitic rock is most remarkable, and extremely rare. The enclosures
are devitrified in the usual manner (Maghery, W. of Dungloe, Sh. 15).
In the neighbourhood of the zircons the pleochroism is much intensified, the mica becoming absolutely black, whilst the rest of the mineral
will remain reddish-brown in colour.
These “ pleochroic halos ” (as
they are termed) are often to be observed in rocks of this class, and
have been studied and experimented upon by Michel-Levy, H. Gylling,
and others. Their exact nature has not yet been definitely determined.
The white mica calls for no special description.
Its constitution has
been investigated by Dr. S. Haughton.*
The following is an analysis
of the white mica occurring in veins in the granite of Near Ballygiben,
in Dooisb Mountain :
SiOp, .
MaOa,

Fe,Oa*
FeO, .

wno, .
. CaO, .

:

,
.

.

.

MgO, .
.
Na90,.
.
Icpo, .
’ .
H ,O, etc.,
.

.

.

. 1 46.24

.
.
.
.
.

.
.
.
.
.
.

.
.
.
.
.

l

.
.
.

* Lc., p 414.

l

.
.

36.64
264
0.70
0.24
051
071
0.64 I
.
1044
.
4.00
.
..100~26

l
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It is biaxial (62” 10’ to 66” 10’); angle of plate=120”.
Dr. Haughton
concludes the mica to be margarodite.
Margarodite, he adds, is sometimes, as at Sheskinaroan and Dooish, found in the granite itself.
The chemical composition of the black mica found in the granite has
also been investigated by Dr. Haughton.*
The specimens analysed
were from the Poisoned Glen leading to the Pass of Ballygihen and
from Glenbeagh.
The following is the composition :sios
Also,,
FesOs
Fe0
::fY
I@0
NasO
K!30
RsO,etcY

Ball@hen.

Glenveagh;

.

.

. 36.20

.
.
.

.
.
.

.
.
.

15.96
27.19
0.64
1l60
*
:*:
0.16
8.66
3.90

36.16
19.40
26.31
0.62
040
0.58
4.29
0.48
S%I
2.46

99.69

99.64

l

l

l

:

:

:

.

.

.

:

:

In a previous paper,$ published in 1858, he concludes the black mica
of Ballygihen to be lepidomelane.5
It is an uniaxial mica.

The felspar is seen in the less altered varieties to be represented by
both monoclinic and triclinic members.
The form of the felspar is
generally irregularly bounded.
In the highly metamorphosed granites
the constituent is always granular. The monoclinic felspar is orthocl&se, showing at times Carlsbad twinning.
The triclinic felspar is of
two kinds. In the first place, we have the ordinary pligioclase showing
the albitic lamellation, and having such a small-angled extinction as to
compel us to conclude that we are dealing with a soda-lime felspar-a
member of the oligocIase family : Dr. Haughton’s analysis of the triclinic felspar establishes the truth of this (vi& &j%a).
In the second
place, we have microcline, presenting, between crossed nicols, the rectangular intersection of spindle-shaped striae characteristic of this mineral,
Microperthitic intergrowth is also to be observed, although infrequently.
Dr. Haughton 11supplies analyses of the Donegal orthoclase and
oligoclase.
Under 1. is given the composition of the orthoclase from
Glenveagh ; under II. that of the oligoclase, precise locality unknown.
I.
SiOp
AlnOs
Fes 03
NasO
600

. 63.20
.

.

19.72
0.28

:

Ml6
16.30
102.24

II.
5928
22.96
1.94
o”*:
648
2-38
Mu0 032
Fe0 0.10
98.32

Part III.
“On the
* “Experimental
Researches on the Granites of Ireland.”
Granites of Donegal.’ -Quart. Joum. Geol. Sot. Len. XVIII., 1862, p. 413.
t Loss on ignition.
$ “On the black mica of the Granite of Leinster and Donegal, and its probable identity
with lepidomelaue.“-Quart.
J ourn. Geol. Sot. Len., 1858, vol. XV., p. 131.
$ The formula of lcpidomelane is, according to Tschermak, H~Ke(A12)aSiR020. and
hf g%ieOza~
I\ L.C., pp. 411 and 412.
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When the granites have been exposed to intense shearing, the microscopical pit ture- at least that apparent under crossed Nicols-is
changed.
The .enormous compression and strain has led to partial, if not complete,
obliteration of the original ‘I granitic” igneous structure. In fact, in
some instances, it would be diecult indeed to point out any remaining
trace of such structure.
The following localities may be cited as affording good examples of
the shearing process :Sheet 10
Sheet:16

Barnesbeg.
One mile S. of Glen.

-t Rocks at Lackagh Bridge, 25) miles E. of Creeslough.
Currcen Hill, S.W. of Fintown.
{ S. f
o Mcenalargan Hill, N.E. of Glenties,

The process of granulation may be stuided to advantage in thin
sections prepared from such rocks. It is impossible to do more than
refer in general terms to the structural modifications which have occurred
in them. One essential point of difference between ordinary granites of
massive structure and the rocks we are now describing is the frequency
of the microclinic structure in the latter. It is highly probable that
this structure is, to a large extent, of secondary origin, and due to
strain. To the same cause is also to be ascribed much of the albitic
lamellation observable in the felspars. The appearance of the lamellae
argues for this. They are not continuous over the whole section of a
crystal : they commence at the ed-ges of a crystal, widening out as they
approach the centre, and then thinning off and dying out before they
arrive at the opposite edge.
Some of the lamellation is doubtless of
primary origin, and to this class possibly belong those lamellae which
are bent.
The lenticular masses of quartzo-felspathic material, of which
mention was made above, are seen upon microscopical examination to
contain a large irregular grain of felspar showing very frequently
microcline-structure, and surrounded by a granulitic aggregate of quartz
and felspar.
Where the lenticles tail off into the finest threads they
Scattered through the thin
consist of this finely granular material.
sections a large quantity of this fine granulitic matter is to be found
fringing the larger grains and flowing in and out amonst them.
The
appearance is such under crossed Nicols that the section appears
streaked with a fine mosaic, in which flakes of mica lie.
Generally,
however, the mica sweeps in wavy lines round the lenticular masses
referred to.
The granulation is explained as being a recrystallization-process
going on under the influence and control of powerful mechanical
stresses. The extinction of the quartz and felspar is undulose, so long
as the limit of elasticity is not reached. When it is passed, recrystallisation in, situ of the component substance occurs, and that, too, in
granular form. When reconstruction without actual movement takes
place, the general outline of the original constituent will be more or
less preserved. Hence, it will often occur that a crystal of quartz which,
in ordinary light, will exhibit no sign of such alteration, will resolve
itself under crossed Nicols into a number of smaller grains, each having
a different optical orientation,
This is a frequent observation in the
rocks we are s tJdying.
The ultimate stage of this alteration is
represented by a rock in which the whole of the quartzo-f&pat&

mtrtwid is prewnt in the grwulitio

oondition,
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The relative quantities of primary and secondary mica cannot, of
course, be ascertained? We must regard as a primary constituent the
dark reddish mica which contains the inclusions of z+on and apatite.
A large quantity of the other dark mica is naturally of the same
character; but a certain amount must be secondary, as its frequency
In other words,
increases with the intensity of the metamorphism.
the greater the metamorphism of the rock, the larger the qm&ityt of
this mica visible, Concernin the white mica, nothing of a. deflriite
nature can be asserted beyon f the fact that the last observation is also
true of it. It is certainly remarkable, if .ahy of it is primary, that it
exhibits none of the inclusions of an early constituent.
Its freedom
from all such material ‘would rather point to its being of very late
formation, and produced as a new product by the recrystalliziig energy
set up by the metamorphic forces.
The condition of the felspar with reference to decomposition has now
to be briefly referred to. The felspar is mostly only slightly turbid.
When it is considerably altered the. product is a kind, of micaeeous
substance. The granite of Lackagh Bridge (Sh. 10) has its felspars
almost completely changed into white mica ; but whether this is due
to chemical agency only it is cii+cult to say.
Apatite is wonderfully well preserved in all these rocks. It is
frequently met with in clear, well-defined hexagons.
Other minerals to
be mentioned are epidote and magnetic iron-ores.
The latter are
very infrequent,
The granite of Tory Island (Sh. 8) exhibits at places the pegmatitic
structure.
The granite of Lackagh Bridge is a highly felspathic
variety, and salmon-coloured as a rule.
Two of the granites contain little reddish garnets of a dodecahedral
form. Such rocks are found at Barnesbeg Cap (south end) in Sh. 10,
and at Leabgarrow, Aranmore, in Sh. 15.
Dr. Haughton * has made a series of analyses of
granites, which will now be given-
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of these rocks, judging by the mineralogical composition Dr.
Haughton gives, belong to the hornblende-granitite group. It will be
observed from these analyses that ,the relation of the soda and potash
to each other is not normal,

None

c..

.

1

--,
* II, c*,p* 406,
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(b.) THI HORNBLBNDB-BIOTITE-C&UUTES.

These rocks represent the association of hornblende, biotite, felspar,
They have been found at the following localities :-

and quartz,

Sheet ?-Tory Island.
Sheet 6-W. of FanadHead.
Sheet 9-Gobrinatroirk,Inishbofin.
S of RoahinLodge.
Sheet16 Tor, N. of Araumore.
S. of Dungloe,neartown.
They are coarsegrained rocks, varying in colour from a pale fleshtint to grey, The constituent minerals can be recognised without the
The orthoclase is sometimes of such dimensions as
aid of a lens.
almost to give the rock a granite-porphyritic structure.
Examined under the microscope, the orthoclase is seen to be partially
decomposed into aggregates of minute flakes of a brightly polarizing
mineral-kaolin
or muscovite. Carlsbad twins are to be observed. The
mineral is usually irregularly bounded, The triclinic felspar, on the other
hand, shows very frequently good crystalline contours. As is to be
expected, the striated felspar in this variety of the granites is a limesoda-felspar with a small-angled extinction.
F. 11. -Hatch* estimated
the specific gravity of the oligoclase occurring in the hornblendegranitite of Mullaghderg, Dungloe, at 2.648.
Zonal structure is
present in the oligoclase, and not uncommonly the central zone only
of a crystal will be striated, the outer zone remaining free of such
lamellae. The inner zone is also often decomposed, whilst the outer
will be clear and unaltered.
The primary quartz is rich in liquid inclusions, and occurs in the
well-known allotriomorphic masses. There is a little secondary quartz,
which will be referred to later on.
The dark mica belongs to the biotite group. Its absorption is very
strong, viz., 8 = pale yellow ; b and t = very dark brown to black. It
occurs in the customary flakes and plates. Its alteration is the usual,
chlorite being formed along the cleavage planes, where also some few
granules of secondary epidote are to be found at times. The chlorite
is, in a few instances, associated with white mica.
The hornblende occurs either alone or in aggregates, or it is associated
with the mica, or with a certain quantity of ma,rnetic iron-ore. Its
maximum extinction-angle, measured to the vertical axis in the prismatic zone, is about 169 The pleochroism is well marked, viz., a = pale
yellow, h = deep brownish-green, and t = olive-green.
Sometimes t is
Twinned crystals occur, the twinning plane
an intense dark-green.
being 100.
b
analysis of the hornblende occurring in a Donegal ‘6granitic
syenite” is given by Dr. Haughtont.
The “granititic syenite” would be
* I*On thespheroid-bearing
Graniteof Mullaghderg,
Coanly Donegal,“-Qua& J. Geol.
Len.,vol. 44 (1888), pp. 648-660.
t L. c., p. 416.
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IIhornblende-granitite according to our present petrological nomenclature;
Under I. is given the composition of the hornblende, and under II. that
of the rock in which it occurs. No locality is given.
II.
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4.66
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99.69

-_
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With but two exceptions all these rocks contain primary sphene in
peculiar acute rhombic sections. The two exceptions referred to are
the rock from Tory island (Sheet 3), and one of the granites from W.
of Fanad Head (Sheet 5). The mineral is almost always in well-formed
crystals, and rarely in irregular grains. Its pleochroism is vary strong,
between lightish yellow aud yellowish red.
It is sometimes found
enclosed in the dark mica. Apatite, zircon, iron-pyrites, magnetite,
and epidote are accessory minerals.
Those of these rocks, which contain sphene, are to be called ‘6spheneSimilar granitites occur E. of Lough
beaning hornblendegranitites.”
Swilly, at Dunaff Head, and have been described by the writer in the
Memoir on Inishowen (p. 40). When sphene is not present the name
“ hornbEer&-ganitite” should be employed,
Attention should now be drawn to the spheroidal bodies which occur
in the 6‘sphene-bearing hornblende-granitite” of Mullaghderg, Dungloe.
They have been described in this Memoir by J. R. Kilroe (p. SO),
but have been specially investigated by F. H. Hatch.* Their occurrence
is extremely interesting, as this is the Jirst occasion in which both
radial and concentric structure has been found in any spheroids in
the granites of the whole British Islands.
There can be little doubt
about the genesis of these spheroids.
They have been formed by
Dr. Hatch
concretion during the consolidation of the granite-magma.
sums up the results of his examination as follows t:-“
We find
that the spheroids consist of two parts-a
pinkish central portion
(the nucleus), and a broad dark-coloured peripheral shell. They are
evidently more basic than the surrounding granite; while of the
spheroids themselves the marginal portion is more basic than the nucleus,
the latter consisting principally of triclinic felspar, together with a little
quartz, and possibly orthoclase ; the former of oligoclase, with abundant
included plates of biotite, and over 12 per cent. of magnetitic iron-ore.
The felspar of the zonal portion is disposed radially, the iron-ore radially
and concentrically, while no fixed law appears to govern the distribution of the mica. The concentric accumulation of the magnetite may
be compared to the zonal inclusion of foreign minerals in leucite, or

l

Loci cit.

t L. c., p* 654
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in the f&pars of andesitic rocks.” A chemical analysis of the oligo&se gave him the following result :SiOa, .
.
.
.
AlsOa (with a little FesOs),
CaO,.
.
.
Kas 0 (by differencei
.
Lo53 on Ignition,
,
.

.

.

.

.

.

.

l

.

,.

c

60.99

26.66
4.88
7-73
O-84

10040
This agrees very well with the theoretical composition of an oligoclase
The specific-gravity was found to be 2649,
of the formula Ab,An,.
which is identically the same as that of the plagiuclase in the surrounding
I
.
>
granite (2.648).
We now come to answer the question as to whether these rocks have
The conclusion arrived at after
suffered from regional metamorphism.
a microscopic examination of the rocks of the above localities, is that
they only in some few instances exhibit decided evidence of granulation
or similar “ metamorphic ” processes. The two minerals, felspar and
quartz, are the constituents affected. No actual foliation is observable,
but it seems certain that molecular reconstruction has to some extent
occurred, and that it has been induced by profound mechanical disturbances.
3. THE PEQMATITES (Eauy).
Upon Tory Island (Sh. 3) there occur typical rose-coloured pegmatites.
The pegmatitic structure is wholly a microscopical one.
In section under crossed Nicols the rock presents an excellent example
of the well-known intergrowth.
The felspar is almost entirely an
unstriated one, and only in very rare instances exhibits lamellation.
No true microclinic structure is, curiously enough, to be observed. The
quartz is skeleton-like in appearance, being present either in rod-like forms
or hollow, imperfect crystals, which are elongated in the direction of the
The various quartzes in each felspar extinguish simulprism-face.
taneously, and thus show that they are parts of one and the same
quartz-crystah
The relation of the quartz and felspar to each other points to the
contemporaneous formation of these two minerals.
There is no trace of mica or any other constituent.
Similar pegmatites occur in conjunction with the granite along the
cliffs at Dunaff Head in Inishowen, and have been described by the
\
writer upon page 43 of the Memoir to that district,
3. THE AUGITB-SYEXITES,
Tho only rock of the kind found in Donegal occurs at Three Tops
In hand-specimen it is fairly coarse in grain.
Mountain (Sh. 16).
Reddish felspar, black mica, and a dark, hornblendic-looking mineral
can be recognized with the naked eye. The latter mineral is, as will
be shown later, augito surrounded by a hornblendic growth.
Quartz
is not apparent in hand-specimen.
Upon microscopical examination it is seen that biotite and augi;;te
are present in practically equal quantities, so that the rock m$ht well
be termed an I‘ augite-biotite-syenite.”
The biotite occurs in irregular
plates of considerable size and exhibits the following pleochroism :8 = very deep yellow ;
b & I = very dark brown @ black,

_
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’ It alters into chlorite along the lamells,
The augite is a monoclinic variety, and pale brown in colour.
In form it is mostly
irregular, although good outline is sometimes observable.
Both in
colour and general appearance it reminds the observer of the augite of
.diabases or dolerites. At the edges it is “ dusted” with some sort of
indefinite substance. Upon crossing the Nicols it is seen to be altering
into greenish hornblende.
Twinned crystals occur, the twinning plane
being as usual 100.
The characteristic cleavages are also present.
The extinction angle, measured upon sections parallel the vertical axis,
amounts to 30”. As regards the order of consolidation of these two
minerals it is di.%cult to decide by the included material what the
succession has been. In the f%& place, we find embedded in the mica
greenish aggregates, which’are admittedly altered aug$ic grains. Such
aggregates are either completely encircled by the mica;, or only partially
enclosed. In the second place, we observe that small .flakes of biotite
-are included by the augite, and that the latter mineral is often associated
with the former, and attached to it. It would therefore appear that a
portion of the augite is older, a portion younger than the biotite, which
is also the case in the augite-syenite of the Monzoni, in Tyrol, first
described by the late G. vom Rath.* It is, however, quite possible
that the crystallization of the augite commenced before that of the biotite
finished, which would lead to the condition of things now noticeable
in the rock-sections,
A few indefinite masses of greenish hornblende are to be observed.
They are probably of secondary ori,gin. The play of colours is between
light yellow and sap-green.
The dominant felspar is an orthoclase. It is generally more or less
decomposed into a kaolinic-like mass. Plagioclase is difficult to 6.nd,
and is apparently very infrequent.
As regards the form of the felspathic constituent, this is sometimes “granitic,” but the mineral also
shows a decided tendency to occur in the lath-shaped form.
The
longitudinal outline of the laths is, however, not always as regular as
in dolerites, of which the felspar-sections remind one at times.

’ There is a small amount of quartz to be observed. Some of it ia
secondary, and there is considerable doubt as to whether much of the
remaining quantity is primary.
Apatite, zircon, iron-pyrites, and magnetic iron-ores are minerals
which are of infrequent occurrence.
No trace of foliation was observed.
4. THE DIORITEE.
At Illion, Aranmore (Sheet 15), there occnrs a diorite, showing in handspecimen f&par and hornblende.
Foliation is not observable, but
the rock has evidently undergone some amount of reconstruction.
Under the microscope the hornblende is pleochroic, between light
yellow and light sage-green, The mineral aggregates its individuals,
ao that crystalline form is often obsonred.
The felspar decomposes into a turbid micaceous mineral. The alteration has destroyed any twin-striation that was present. Granulation
of this constituent has not very largely occurred. Only a few secondary
grains of f&par and quartz are to be observed.
l “&bet
die Geeteine dea Monzoni,”-2eitmhr
iw-857.

d, deutsch. geol, GetilL 1876, ~~ih
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The ihnenite is partially altered into
minerals are recognizable.

titanomorphite;

No other

The structure of the rock is the ~dioritic.”
Very interesting rocks of this class occur at the following localities :Sheet lo

2 miie west of Moyle Bridge; Ii) miles S.W. of Millford.
N. of Stranabrad, Donegal,

Sheet 16-S.

of Finn Lough.

The grain varies from medium to coarse. Whitish felspar and dark
green hornblende are always easily recognizable. At Finn Lough (S. of)
the felspar appears, however, slightly pinkish. Sometimes the hornblende
arranges itself in radial groups.

.

The hornblende is in microscopical section mostly brown in colour,
with a pleochroism in light yellow, brown, and dark brown. Less frequently the play of colours is between light yellow and dark green. In
form the mineral is both prismatic and tabular. It is generally
very fresh ; its decomposition is the usual. Secondary after-growths are
rare, but occur ; the fibres of greenish hornblende are then seen shooting
out into the felspathic substance. This secondary hornblende is pleochroic,
between lightish-green and bluish-green.
The quantity of felspar varies very much, and may sometimes be
exceedingly small. The felspar, which has the form characteristic of
l6@-itic ” rocks, is generally so much decomposed that any twinning
is obscured. Still striated felspar is not infrequently observed. The
alteration produces a sort of micaceous mineral, the felspar becoming
turbid and lustreless. The dark mica is generally well formed, and is often
found embedded in the hornblende, at the expense of which it seems to
grow. It also occurs distinct from this latter mineral and bearing evidence of being a primary constituent ; it is then, however, nearly always
altering or altered into chlorite. The mica found embedded in the
hornblende is, upon the contrary, always fresh, Its pleochroism islight yellow.
russet-brown.

Sphene, pleochroic in weak tones of red, may be frequently observed.
Epidote and chlorite are also not uncommon.
Iron-pyrites, magnetite,
Primary quartz cannot be discovered, but
and apatite also occur.
secondary quarts is frequent.
The rocks have evidently been affected by the general metamorphism
of the district, although foliation is not particularly developed in the
hand-specimens placed before the writer. The tendency of the felspar
to dwindle away in quantity, and the pronounced inclination of the
hornblende to increase in relative amount, are, in themselves, evidences
that some modifying agency has been at work. The radial grouping
and the secondary out-growths of the hornblende referred to above, are
particularly common in rocks that have been affected by regional or
other metamorphism, and generally goes hand-in-hand with a segregation process. To this latter process we would, in this instance, refer
the observed diminution in the amount of the felspar in these rocks.
Although twin-striation is not a common feature of the felspar, still
the rocks have the habitus of “ dioritic ” rocks, and had better be retained
in this group. A chemical analysis would, of course, satisfactorily settle
this question by establisbing the relative amounts of potash and soda.

I

6. !bE

LAMPBOPHYRIEB.

Two interesting rocks are to be found at the localities :Sheet

Fi-Near

SevenArches (160 yards W. of)>.

Sheet 16.-Aughagault.
The former is, in hand-specimen, a cAmpact, dark-looking rock, showing indications of a pinkish felspar, dark prisms of hornblende, and
greenish pseudomorphs; the latter is a rock of a decidedly greenish
colour, exhibiting to the naked eye porphyritic hornblende, and a serpentinous mineral with but few evidences of a felspathio constituent.
Under the microscope, the rocks possess the habitw of the LamproFelspar is more pronounced in its appearance in the
phyre family.
rock from the former locality than in that from the latter, which is equivalent to saying that the latter rock is richer in hornblende : it is also
finer in texture than the former.
The hornblende is seen to be prismatic, the length being much out of
proportion to the breadth. The pleochroism is strong between light
When the mineral shows traces of decomposiyellow and deep brown.
tion, it assumes a greenish colour, its polarisation colours becoming less
strong in tone. Mostly the mineral is fresh, but it appears to alter info
chlorite, intermixed with which is some calcite.
There is no pyroxene or olivine present.
The felspar is generally lath-shaped, inasmuch as its breadth is only
about one-fourth to one-sixth of the length. It very rarely shows the
character or appearances of a “ granitic ” felspar. Triclinic twinning
is, except in very few instances, not to be observed. It is usually reddish in colour, owing to some indefinite kind of ferruginous staining,
and, under crossed Nicols, appears speckled with strangely polarising
filaments or threads of a muscovite-like character. These threads are
possibly the result of commencing decomposition.
The greenish pseudomorphs observable upon the face of the rock
consist of chlorite, and represent decomposed hornblendea
There is some calcite, which is definitely crystalline.
Of iron-ores,
magnetite appears to be only represented, and shows the usual octahedra. There is a little secondary quartz : apatite is not very visible.
The rocks consist, therefore, of two essential minerals-viz,,
hornblende and an untwinned, mostly straight extinguishing felspar, which
we presume is an orthoclase. Hence, in mineralogical composition they
belong to the “ syenitic lamprophyres,” whilst their exact position would
be amongst the u AMPHIBOLE-V• UESITES,”a rock-type hitherto unknown
in Ireland.
An explanation of the term “ lamprophyre ” has been previously
given in the Petrological Appendix @ the Memoir on Iaishowen,” and
need not be repeated here. Whilst the name “ Camptonite ” denotes the
association of pZagioc&ue and hornblende, the term I‘ Vogesiti ” expresses
that of &Aoclase and hornblende.

6. THE FELSTONE~AND FELSTONE-POBPHYRIEB.
These names cover a large and varied series of rocks.
It is diflicdt
order according to their
petrographical charaoters, hence they will be grouped together in the
description.

to classify or arrange them in systematic

’ Pap

44 and 4fi pf that
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The localities here specially treated of are the following :Sheet

Sheet

&-Tory

Island.

f On road at Drumroe, ~Rosguill.
_
Roaguill.
4. Sheep Eaven, North of Carrickacoskem,
4 mile North of Rallymore Church.

#

miles E. of Dnnfaaaghy.

24 miles SE. of Dunfanaghy.
Sheet 9.-Altawirmy Bay.
On road 4 mile N.E. Seaview Lodge, 3 miles N.E. Falcarrngh.
&he& 10. Rocke at Bellina Bridge. 3_mile W. of Falcarragh.
{ OD,road at Glebe House, 1 mile W. of Falcarragh.
Glentidaly Globe.
lSheet“* (Ii miIea North Rathmelton.
S. of Aranmore.
Sheet lb, Tcories, S. of Aranmore.
.
1 N.E. aide of Aranmora
Sheet 16.-Fintown (in stream).
The rocks vary in grain according as they are porphyritic or not.
The porphyritic constituents are felspar (both white and red) and dark
mica. When quartz is apparent
in hand-specimen,
the rocks partake
more of ths characters
of quartz-pcrphyries,
but such types are not
common in the collection examined.
The colour is either dark grey or reddish.
Under the microscope, the porphyritic felspar is generally tabular
and well-formed.
Sometimes it has quite a glassy appearance, remindStriated felspar is as commonly
ing one of the ,felspar of Liparites.
observed as unstriated. Zonal structure is also apparent. The decomposition leads either to the formation of calcite or of some micaceous
mineral.
The biotite is present in re,aular plates, flakes, and rods.
Its
boundaries are intact, its pleochroism being very strong := golden yellow,
.
very dark brown.

;&Cl

.

It decomposes into chlorite, which not infrequently then contains
a.ggregates of rutile.
The hornblende is prismatic and brown, with good outline. The
association of mica and hornblende in rocks of this class appears to be a
It has only once heen encountered.
rare one in Donegal.
Quartz, when it occurs in these rocks, is mostly rounded, and presents
no new features.
Chlorite, epidote, caIcite, and secondary quartz are naturally very
frequent when the rock is in an advanced stage of decomposition.
Iron-ores appear to be usually represented by magnetite, although
iron-pyrites does occur. A little white mica is sometimes present, due
probably to chemical alteration of some constituent rather than to the
influence of mechanical forces, for the rocks show no traces of foliation
or similar structural modifications (Vide infra).
As regards the ground mass of these rocks, it may be both microIn the former case it is possible, without emand cryptocrystalline,
ploying very high powers and by crossing the Nicols, to recognize the
constituent grains. Sometimes the ground mass will be seen to consist
wholly of square and lath-shaped felspar-sections, between which are
entangled irregular grains of quartz. At other times needles of dark
mica are found intermixed.
The texture of the ground mass may rise
to the coarseness of a micro-granite,
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Here and there we also find a micro-pegmatitic or granophyric arrangement of the quartz and f&pa?. The felspar of the micro-pegmatite

eurrounding a porphyritic felspar-crystal will extinguish simultaneously
with the crystal, as in the granophyres, with which, of course,, Ithe
m&o-granites are petrographically closely allied.
When the texture of the ground mass is crypto-crystalline, the
boundaries of the individual agrains are indistinct and irregular. Illdefined specks, fibres, and scales of ferrite are often present, and
to some extent obscuh the microscopical picture.
Petrologically some of these rocks are closely allied to micro-granites
and granophyres containing porphyritic constituents. As the name
4‘ Fe&one ” has been universally used throughout this Memoir for rocks
of this ha&ii~~?,it has been deemed advisable to describe them under
the same heading, and t&s avoid co&&ion.
It has been stated that none of the rocks show sign of deformation
through mechanical forces. There is only one instance about which a
doubt exists in the writer’s mind
This is the rock from Toories,
S. of Aranmore (Sheet 15.) The outline of the porphyritic felspars
is jagged and aorrated in the manner so characteristic of mechanically
In hand*specimen there is no trace of foliation or
altered rocks.

crushing.
7. PLAQIOCLASE-HORNBLENDE-AUCITTEOLIVINE
ROCK.
This peculiar rock which is found at Port Salon Pier (Sh. 5.), is
compact, basaltic-looking, and efferves freely with acids.
Under the microscope the olivine is seen to play the part of a porIts form is sometimes well preserved, but is
phyritic constituent.
generally irregular. It is never fresh, being always altered into crystalline calcite. There are no traces of spine11 as inclusions ; magnetite is,
.however, very frequently observed and not uncommonly surrounds the
mineral with a fringe of its aggregates, thus mapping out the original
outline of the crystal. There are a few traces of the presence of glassy
enclosures ; they are a.lways devitrified and decomposed.
The c&vine projects out of a ground mass, consisting of felspar, hornblende, augite, and magnetite.
The felspar is always lath-shaped, its length being much out of
cproportion to its brazdth. Its composition seems to be far from normal.
A pla$clastic
felspar is naturally expected in rocks of this class, and
But a nearly equal amount
tricli.& striation is often to be observed.
of untwinned, apparently straight extinguishing felspar is to bo noticed.
’ Whether we are dealing with a representative of the anorthoclastic
series cannot be stated with certainty, but appears to be probable,
Star-like aggregates of felspar-sections due to multiple intercrossing are
frequently seen.
It is brownish in
The hornblende exceeds the augite in quantity.
colour, shows good crystalline form, being predominantly rod-shaped.
The length of the mineral must be four or five times that of its breadth.
Cross-sections show an almost ideal sharpness. The following faces are
then to be observed :- 110 and 010. No twinning was observed,
The pleochroism is
tt= Brownish yellow ;
b = Yellowish brown ;
c = Dark brown,
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Magnetite is commonly observed $IIan inclusion.
Sometimes also there
is to be found a kernel of a transparent substance, the nature of which is
not to be ascertained.
In nearly all basaltic rocks containing hornblende, this mineral
generally shows evidence-more
or less decided-of
resorption through
the caustic action of the fluid mass. The outline is generally corroded
and surrounded with new minerals formed from the melted-up portion
of the constituent.
This corrosion is ascribed to the fact, that the
hornblende is formed under plutonic conditions, being one of the earliest
minerals to consolidate, and is therefore liable to be affected by the
increase in temperature which the molten mass will undergo, consequent upon relief of pressure occurring as the surface of the earth is
approached. Now, in the rock from Port Salon, there is no evidence
of any such alteration or corrosion. The outline is clear and welldefined, Hence, we are induced to expect that the period a.t which the
mineral formed was considerably later than is generally the case. This
appears to be a fact, for the hornblende is found fringing or edging the
augite. Still the augite is never found wholly included in the hornblende, so possibly there was no great interval between the stages at
which these two minerals were formed.
The augite, which is of a very pale colour, was only observed in two
instances to be porphyritic in character. Its size then equals olivine.
As a rule, it is about the same length and breadth as the hornblende,
It further occurs in grains and
is dso mostly rod-shaped in form.
granular aggregates. In vertical sections there is a transverse parting
apparent ; but really typical cleavage is very infrequent.
There is a considerable quantity of calcite in the rock. Magnetite is
common ; ilmenite less frequent, whilst apatite is not easily discovered.
Fluxion structure is very apparent in some portions of the rock.
The felspar, althougb lath-shaped, is never found piercing the bi-silicate
in the manner characteristic of the ophitic structure.
From the
microscopical appearance of the rock, the writer anticipated finding
But the most careful search has failed to reveal its
nepheline.
presence. There are also no zeolitic minerals apparent.
There is no direct evidence of the occurrence of glassy residue. At
certain places, where such vitreous material is usually found, there is to
be observed a greenish decomposed substance, which may be the
alteration product of such matter.
But nothing can be definitely
asserted in regard to this substance.
As regards the name this rock would bear, “ Hornblende-basalt”
would well express the mineralogical composition.
But this name has
been already given to basaltic rocks characterised by large porphyritic
hornblendes, which show extreme corrosion. The silica of such rocks
rarely exceeds forty-four per cent.
Hence, if the name proposed be employed, it muet be used only aa a
It must not be understood to imply that the Port
provisional one.
Salon rock is similar to the hornblende-basalts of the Rhone, Bohemia,
Palma Island, &c., where the hornblende crystals attain a considerable
size and have been formed under plutonic conditions.
&-THE

PLAGIOCLASE-AUQITE-ROCKS.

Rocks of this composition are fairly common throughout N.W.
Donegal. They are characterized by the ophitic structure. Two
varieties occur ; the one being entirely free from olivine ; the other
containing this mineral and being thus similar in composition to the
dolerites of the county Antrim apd the We&em Isles of Scotland

14s
(cz.) Olivine-jree

Zhlwites

(Proterobases).

Those occurring at the following localities were examined ;Sheet 4.

+ mile S.W. of Tamney, at head of Lough ;
N.E. Pollaguill Bay ;
On road close to Corn Mill, 3 mile south 6f Drumroe, Hosguill.

Sheet 10.

A little S.E of Moyle on road lt miles S. of Millford.

Sheet 11.

4 mile S.W. of I>rnmhallagh House, 1 mile N. of Rathmullan ;
( Newbridge Bay, W. of Lamb’s Head, 3 miles N. of Hathmullan,

The microscopical characters, as also the appearance in hand-specimen,
are practically identical with those of the dolerites of Inishowen,
described by the writer in the petrographical appendix to the Memoir
This is not to be wondered at when we
of that district (pp. 45-47).
consider the general trend of the igneous sheets, and remember that
those of Inishowen are likely to be continuous across the Swilly.
The specimens are medium-graiued massive rocks exhibiting no
foliation ; the constituent minerals, felspar and augite, can easily be
recognised.
The lath-shaped f&par is a plagioolase, showing under the microscope
an almost universal striation after the albite type. Twinning according
to the periclinic law is rarely represented ; such periclinic striaaare always
very fine. Zonal structure is sometimes apparent. The felspar generally bears the records of decomposition in a more or less advanced
stage. When the alteration is considerable, the triclinic striation is
no longer apparent. The products of decomposition are little granular
aggregates intermixed with which is some musaovite.
A certain
amount of silica is set free by the alteration-process, evidence for which
is found in the little grains of secondary quartz of frequent
occurrence both in and outside the felspar. Sometimes the felspar
assumes a pinkish colour as it decomposes.
In its fresh condition the monoclinic augite is of a very pale brown
colour and mostly appears in irregular forms. Well-developed crystals
are very infrequent, the reason for this being not far to seek. The
formation of the felspar preceded that of the augite ; hence, when
the latter began to cry&allize, it had to content itself with very insufficient space for the development of its external surfaces. The result is
that, where the augite impinges upon the felspar, it is moulded according
to the latter’s form or shape; and where two or three augites are
developed side by side, the external outline is destroyed or hindered
in their incipient growth by mutual interference.
The alteration of the augite will now be discussed. In this regard the
dolerite from quarter of a mile S.W, of Tamney, at head of Lough (Sh. 4),
is interesting.
The augite is here seen to be brownish in colour, to be
cloudy in appearance, and to be indefinite in its polarisation tints.
Under high powers, the mineral appears to be fibrous as if an alteration
into fibrous hornblende had occurred with accompanying staining due
to oxidation of a ferrous oxide. It is unfortunate that no decided
expression of opinion can be given as to the process the augite has here
undergone. The relations are too much obscured. We will therefore
proceed to the discussion of the common alteration, that of augite into
All the dolerites examined show this change in a
green hornblende.
more or less pronounced manner. The periphery of the mineral is
transformed into green pleochroic hornblende.
Sometimes only the
extreme margin or outline of the augite ia altered, but generally the
hornblendic character of a large portion of the mineral is easily
I, 4,4.
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rccognizable.
We are therefore examining the incipient stage of the
pseudomorphism of hornblende after augite. This greenish hornblende
is pleochroic between pale yellow and green, with often a decided tinga
of blue. But there is also present another hornblende about the
primary or secondary nature of which all that can be af5rmed is that it
is often found, as in the rock from N.E. Pollaguill Bay (Sh. 4),
flanking the external portions of the augite. This would argue of course
for its secondary character, but it also occurs free from such association,
and then bears more the appearance of an original constituent. Although
the evidence is not much in favour of his supposition, the writer is
disposed to regard it as secondary. It will be sufficient to direct
attention to it and to add that it is pleochroic between brownish-yellow
In colour and pleochroism it reminds the
and dark greenish-brown.
observer of the hornblende of the hornblende-schists derived from
the foliation of igneous basic rocks. The extinction angle amounts
usually to 12”. In nearly all these rocks there is a dark mica of
generally intense pleochroism.
We immediately observe that it is
most frequently discerned, attached to the ilmenite or forming-so
to
The latter, it
say-the
material in which the ilmenite is bedded.
should be stated, is generally irregular in shape with lateral indentations
of a tube-like character. In these tube-like openings the mica also
lies. So intense is the absorption that b and t are often black, that
Usually the pleochroism
is to say, of the same colour as the ilmenito.
1s :a=

Light golden yellow ;

Jo& t = Very dark brown.
This edging
be similar to
proterobase of
found, though

of the ilmenite with biotite (i.e. dark mica) appears to
that described by A. Cathrein,* as occurring in the
Lcogang, in the Salzburg Alps.
The mica is also to be
not so frequently, in the green hornblende.

The ilmenite in all these rocks is very fresh. There is no trace of
It is fringed in the rocks from a
partial alteration into leucoxene.
little S.E. of Moyle, on road one and a quarter miles S. Milford,
(Sh. lo), with a series of little grains of a strongly refracting
mineral, which themselves are encircled with and shut off from the rest
of the rock by green fibrous hornblende of polarisation-tints so weak as
to induce one to expect an incipient chloritixation of the hornblende.
The granular aggregates referred to are isotropic ; their exact nature
could not be ascertained.
The apatite is as usual quite fresh. Chlorite is not absent.
Before completing the description of the microscopical characters of
these rocks, attention should be drawn to a curious phenomenon present
in the dolerite of half a mile S.W. Drumhallagh House, one mile N.
of Rathmullan (Sh. 11). Here and there may be observed traces of
what appears to be micro-pe,cmatite. The structure is not very definite,
hence we should rather term it pseudo-pegmatitic.
In the felspar are
visible patches of quartz, which are arranged along definite lines. The
patches, doubtless, consist of secondary quartz, due to the alteration of
the lath-shaped felspar and do not owe their position to simultaneous
inter-crystallization.
With regard to the nomenclature of these rocks in a strict petrographical sense, they should-if
Giimbel’s divisions are adhered to-be
* 6‘Proterobas van Leogang.”--Seues

Jdrbuch

fur Mincrnlogie, etc., 1883, II., 188,

l

designated “ Proterobases.”
This is a rock defined by him* to consist
of green or brown, not strongly fibrous hornblende, reddish-brown
augite, plagioclase, a chloritic mineral, magnetite or ilmenite, and in
most cases a magnesian mica. Some of the proterobases of Giimbel
have been shown by Lossent and Liebe to be normal plagioclase-augite
rocks (diabases or dolerites), altered by contact or pressure-metamorphism. Now, it is evident from the microscopical aspect of the Donegal
rocks we have been describing that we are not dealing with igneous
masses in their normal condition.
The original micro&ructure is being
step by step obliterated; and the ultimate condition into which such
rocks would be transformed would be probably that typical of the epidiorite. Whether or not this alteration is due to the influence of
the earth-movements which have affected the district, cannot be positively decided, although it is highly probable that the rocks have
suffered from such agencies. In hand-specimen there is no trace of foliation. The fact, that proterobases do pass into normal diabases, has been
affirmed by A. Cathrein,$ his observations having been carried out upon
the proterobase of Leogang, which he insists is a diabasic rock, and
not one of the augite-diorite-family as held by Rosenbusch./
In conclusion, we will regard these Donegal rocks m diabases or
dolerites which have been altered into proterobases.
The Inishowen
diabases described in a previous MemoirTT possess the same mineralogical
characters, and are also to be allotted a similar position in petrographical classification,
(b.) Olivine-Dolerites.
These rocks are to be met with at the following localities :Sheet 3. Tory Island.
Sheet 10.

N.W. cliff over S. end of Lough Beagh
Poisoned Glen.

Sheet“’

S. side of Lough Finn;
Half a mile N.W. of Swilly Br.

;

They are black-lookin g rocks, having a grain which is generally
Olivine is
medium, and sometimes presenting a basaltic character.
easily recognizable.
The rocks are found upon microscopical examin;ztion to be almost
completely holocrystalline, and compounds of plagioclase giving lathshaped sections, augite in irregular crystallins masses, magnetite or
ilmenite, and olivine. They are in short typical olivine-dolerites like
those characteristic of Tertiary volcanic districts, such as Iceland, the
Far08 Isles, the West of Scotland, and the North of Ireland.

*“ Die palaeolithischen Eruptivgesteine des Ficbtelgebirges.“-Mtincben,
18’74, p. 0.
t“ Studicn an metamorpbischen
Eruptiv-und
Sediment-gesteinen,
etc.“-Jabr
d. K.
mctnmorphischer
Preuss. geol. Landesanstult,
1883, p. 619 ; ‘6U&r daeAuftretcn
Gesteine in den alten palEozoischen Gebireskernen von den Ardennen bis zum Altvatergebirge uud ueber den Zusammenhang
&eaes Auftretens mit der Faltenverbisbang
(Torsion.)“-Sitzber.
d. Ges. natur. Freunde, Berlin, 1885, p. 32.
$ “ Uebersicht uebcr den Schichtenaufbau
OstthUringens.“-Abhandl.
z. geol. Specialkarte v. Yreussen, etc., Bd. V., Heft. 4.
$ “ Petrographische
Notizen aus den Salzblrrger und Tiroler Alpen,“-Verb.
der K. K.
geol. Reichsanstalt, No. 8, 1889, p. 1.
11“ Mikroskopiscbe Physiographie der massigen Gesteine.“-18S7,
2te Atlfl., p. 209.
q Xcnoirs of the Ceol. Survey. Explanatory Memoir of Inishomen, Co. l)onegal, CLC,
Dublin, 1890. --Petrographical
Appendix, p. 45,
8, 4, 6.

L2

148
The felspar with few exceptions shows a multiple triclinic striation,
The nonstriated felspar never gives straight
albitic in character.
Some of
Traces of zonal structure are apparent.
extinction.
the lath-shaped sections gave upon measurement as high an
extinction-angle as 28” and 30” (Tory Island).
The felspar is generally
fairly fresh ; it becomes cloudy under the influence of the agencies
The sections are usually very long in proporof decomposition.
Long taper-like inclusions of devitrified
tion to their breadth.
glassy material are very common.
Their position is generally
along the twinning plane, which they in nearly all cases map out
or denote.
The reddish brown colour of the augite is probably due to the presence of titanium in the mineral. A Knop* who examined aimilar
augites from the Kaiserstubl in Breisgau thus explains the tint. The
augites are distinctly yleochroic in reddish, brown, and yellow tints.
Good crystalline form is extremely rare. As inclusions it carries olivine
and felspar.
The olivine is, as usual, one of the earliest constituents to consolidate.
Its cry&alline form has accordingly snffered through corrosion, contact
with other crystals, &GC.,and its shape is now mostly rounded and
granular. Instances, however, do occur where its form is wonderfully
well preserved.
The olivine is generally colourless, but sometimes bears a decided
yellowish tint. It is very rich at times in gaseous, liquid, and vitreous
cavities.
Beautiful ochtahedra of Spine11 (1 picotite or chromite) are also to be
They are of brownish colour and are transobserved as inclusions.
lucent.
The olivine is never quite fresh ; two kinds of decomposition are
represented.
The usual and more frequent alteration is that into serpentine. Less commonly the olivine is changed into calcite which may
or may not be intermixed or associated with small quantities of
serpentinous material. Possibly the serpentinisation is the first result
of decomposition, whilst the formation of carbonates is the extreme
stage of the alteration due to the action of water containing carbonic
acid upon the previously serpentinised olivine.
This would appear
probable from the researches of Richard Mtil1er.t Still it is remarkable
how well the olivine-form is preserved in spite of these molecular
changes. Similar pseudomorphs of calcite after olivine have been found
by E. Stecherl in the Fifeshire (Firth of Forth) diabams, also by R.
Braunss in Hessian rocks.
In the dolerite of Tory Island, where the olivine touches. the felspar,
it has a greenish fringe of what reminds the observer at first sight of
$itu
The character of the greenish zone is not fibrous, nor is there,
upon closer examination, any decided evidence to show that we are

,

8 “Ueber die Aagite des Kaiserstuhlgebirges im Breisgaa”--Zeits.
flir Krystallographie,
etc., 1885, X., 68.
Tschermak’s Mineralogische Mitt., 1877, p. 25.
Min. und
I (‘ Contacterscheinungen an schottischen Oiivindia~asen,“-Tschermak’e
PeG. Mitt., IX., p. 177.5 uMineralien und Gesteine ans dem hessischen Hiiterland.“-Zeits.
d. d. GeoLGes.,
Ba. XL., 1888
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dealing with a product of this nature. The same rock contains a certain
amount of dark mica ; but not su&.&nt to influence its mineralogical
constitution.
The pleochroism is strong :tT= deep yellow ;
b & t=very dark brown.
Ilmenite, magnetite, and apatite are to be commonly .observed in all
these rocks ; they are free from all traces of decomposition.
We now come to the question as to whether these rocks contain any
interstitial matter. In some cases it is possible to discover small patches
where no traces of double refraction is to be observed. In the absence
of any optical figure in convergent light, we are obliged to consider
thme spots as non-crystilized
portions of the residual magma, that is,
as glass. In other cases there are to be found small stripes of a greenish
gray, black speckled material edging the lath-shaped felspars. This ia
very probably globulitically devitrified g;lass in a state of decomposition,
A description of the manner in which the ba&s or glassy portion of
a rock alters is given by F. Zirkel.*
He mentions the development
in the glass of semicircular or completely circular bodies, possessing a
finely radial filamentous character, and illustrates the nature of these
bodies by a wood-cut (Fig. 68 l.c.) Exactly similar bodies are to be
Between two
observed in one or two of the rocks we are examining.
felspar sections or between a felspar and an augite, are to be found
interspaces filled with a greenish yellow material, which splits up under
crossed nicols into a fibrous substance, stippled with very minute spherulitic bodies. We are therefore lead to the conclusion that these olivinedolerites, although apparently holo-crystalline, do not really possess this
character, but contain small portions of the non-individualised, glassy
magma. Before closing this paragraph, it may not be uninteresting to
mention that Zirkelt has drawn attention to the apparently constant
relation existing between the condition of the above-mentioned glassy
residue, and the size of the crystallized constituent in a rock. The
complete devitrification of the glassy residue is in nearly all cases only
present when the minerals of the rock are of a fairly large size. It is
well known that all glass can be artificially devitrified, the process
consisting in maintaining the glass for a long time at a temperature
sufficiently high to render it plastic wi%hout actual fusion. utilising
this experience to assist us in arriving at definite conclusions as to the
devitrification of the glassy residue, we infer, that favourable conditions
w4l be present when the rock consolidates, slowly and gradually, thus
remaining for a considerable period at fairly high temperature. Now,
this grddual solidification is also particularly favourable to the formation
of large crystals in a molten solution.
Therefore, the coarser the grain
or texture of the rock the more complete will be the devittication
of
This holds good in nearly most cases and is largely
the gla+ssy bae.
true also in the one we have described above.
The rocks from N.W. cl%’ over S. end of Lough Beagh (Sheet lo),
and from S. side of Lough Finn (Sheet IS), contain spherical patches
which immediately attract the observer’s eye.
Generally they are
perfect spheres ; less commonly they are irregular in shape, owing to

+ “ Did mikroekopische Beschaffenheit
det Mineralien und Geeteipe.“-Leipzig,
r
I..
I 1

p. 219.

t L.C., p. 280,

1878,
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intrusions of the minerals composing the rock. The patches consist
either of a yellowish chalcedonic-looking material with grains of calcite,
or entirely of calcite. They are vesicular cavities, the development of
which has displaced the lath-shaped felspars, for these are either tangentially disposed with reference to them, or are bent round them so that
an originally straight section of felspar forms an almost complete circle.
The patches remind one of the spherical patches of interstitial matter
described by J. J. EL Teal1 as occurring in the Teignmouth dyke.*
Teal1 considers them as gas-bubbles which were produced after the formation of the felspars, but before the consolidation of the interstitial
matter. Their development he ascribes to the relief of pressure consequent on the rise of t,he semi-liquid mass towards the surface, their mode
of formation being therefore analogous to the bubbles which arise in the
contents of a soda-water bottle as the cork is partially removed.
0 wing
to the absorption, escape, or condensation of the gas in these bubbles, the
portion of the mass which was liquid at the time of their formation oozed
into the vesicles, the cavities remaining partially or wholly empty, being
If the yellowish chalcedonic mass
ultimately filled out with carbonates.
is the product of the alteration of glassy material, we have exactly the
same sort of process present in these Donegal rocks. The yellowish
chalcedonic-looking substance is certainly identical with that found
edging the felspar-sections, and occupyin, m the place where interstitial
matter would be found.
In the Teignmouth dyke there are porphyritic constituents in the
In our
shape of felspar, and the rock contains little if any olivine.
Donegal rocks olivino is the only constituent which tends to play the
r&!e of a porphyritic mineral, the felspars being always of later formation and preceding the augites. One instance was, however, observed
where augite was enclosed by the felspar, thus showing that the augite
commenced to crystallize before the construction of the felspars had
ceased. A pegmatitic intergrowth of f&par and augite is nowhere to
Several of the augites will extinguish
be observed with certainty.
uniformly over a large area ; but the felspar which pierces them in all
directions does not show the same feature.
Fluxion structure is at times well marked.
In conclusion, the only difference, if we disregard geological age,
between the olivine-diabase of the Germans and the olivine-dolerites
we have been describing is tho presence of the small amount of interstitial matter we have referred to above.

%--THE

EPI-DIORITES.

This is a remarkably frequent type of basic igneous rock in certain
portions of the district or region comprised in this Memoir,
Good
representatives are to be found at the following localities :Sheet 3.

Tory Island.

f Ballyhork South, Fanad Within.
Cashelmore Hill ; Croaghan Hill.
Sheet

4. 1 2 mile W. of Horn Head House.
A little N. of Sessiagh Lough, 2 miles S.E. of Dunfanaghy.
W. of Trabeg, close to Downing’s Bay Pier.

* “ On the Amygdaloids
pp 481-483, Plate IrTV,

of the Teignmonth

dyke.“-Geol.

Bhg. III., vol. vi., 1889,

.

\’
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Sheet

r

Kinacarrngh, 7 miles N.W. of Rathmullan.
Dtnmfad, 7 miles N.W. of Rathmullan.
6. Ballycnllon, I miles N.W. of RnthmulIan.
On road 2 miles N. of Port Salon.
[2$ miles N. of Port Salon.

E. side of Gorteen Lough, 3?~miles S.W. Kilmacrenan.
r Gorteen Lough, 3) miles S.W. Kilmacrensn.
Sheet 10. ( 1 miIe S.W. Kilmacrenan, on Churchhill road,
mile W. of Gorteen Lough.
I! mile N. of Drummannn Bridge, 2$ miles W. of Rathmelton.
‘Quarry at Ballyboe, fi mile W. Rathmullan.
Sheet 11. Saltpans, 3 miles North Rathmullan.
i
Callanacor (in river).
Sheet 16. Glaaky Bridge.

The rocks caremedium to fine-grained. Generally, however, the two
and felspar -may
be recognized
principal components -hornblende
without the aid of the lens. The colour of an epi-diorite is generally
lighter than that of a dolerite.
The prevailing tint is decidedly greenish,
owing to the presence of a “ uralitic ” hornblende in the one as against
a pyroxene in the other. Still this difference is not always constant,
and rocks which, from their colour, their freshness, and general sppearance in the field would be designated dolerites, are often found
upon microscopic examination to be altered into typical epi-diorites,
Foliation is sometimes to be observed upon the rocks before us; a
But, as a rule, this is not a
rude schistosity may even be developed.
Upon joint planes the rocks often put on a satiny,
characteristic.
amianthus-like
appearance. The presence of a mineral of an unstable
composition, like iron pyrites, can often be established.
These rocks, which do not possess either the composition or the
habitua they had when they consolidated from the molten state, lnay be
defined as consisting essentially of a light green hornblende and a
plagioclastic (although not necessarily striated) felspar. The quantity
of the hornblende almost always exceeds that of the felspar, and
generally constitutes the larger portion of the rock. As an universal
rule or observation it may be affirmed, that the greater the alteration of
the rock, the greater is the quantity of hornblende, and the less the
amount of apparent felspar. The latter becomes reconstructed and recrystallizes partly in situ, and partly in clefts and fissures, thus forming in association
with other minerals the veins so frequent in rocks of
this class.
The rocks are the metamorphosed representatives of basic igneous
rocks ; generally it is presumed of the plagioclase-pyroxenic composiIt is however probable, that the similar alteration (e.g. dolerites).
tion of plagioclase-hornblendic
rocks would give rise to rocks of
identical micro-structure and mineralogical composition.
The eyidiorites possibly form an intermediate stage in the metamorphism of
diorites and dolerites into amphibolites and hornblende-schists.
The
microscopical structure will depend upon the degree of alteratior.
Where the metamorphism of the original rock has been excessive, the
felspar will be granular, the hornblendic fibres winding in and out
amongst the broken fragments, as is well shown by the “ schistose trap ”
at Callanacor (Sheet 16). But where the alteration has not been of this
extreme character, the original structure will be sufhciently preserved
Thus, for instance, the rock from
a,g to permit of its identification.
Croaghan Bill (Sheet 4), still shows traces of the ophitio structure
(&&xsischk6mige Xtructur of the Germans) so characteristic of dolerites,
owing to the fact that the aggregates of epidote, dtc., which have resulted
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from the alteration of the f&par, are found piercing in continuous lines
the bi-silicate in the well-known manner.
Had there been much
movement in the rock, the form of the felspar-which
these aggregates
still preserve- would have been destroyed, the various particles would
have partaken in the general progression, and the original structure
become totally obliterated. To quote another instance of this partial
preservation of structural relations, we may mention the case of the rock
from the Saltpans, three miles N. of Rathmullen (Sheet 11). Here the
original structure would seem to have been that known as the
“ dioritic.” But the relations are not so clear as in the first instance cited.
The microscopical characters of the rocks will now be referred to in
general terma
The principal constituent is a pale green monoclinic amphibole, or
The degree of pleochroism varies remarkably.
hornblende.
Sometimea
the play of colours is very weak in shades of green ; at other times it is
strong, the extremes being deep grass-green and light yellow.
The
polarising colours are generally high. The mineral occurs in ragged
patches and prisms, and is mostly irregular in outline as regards the
terminal endings, rarely showing any other definite planes than the
This is largely due to its fibrous character. The
pinacoidal faces.
fibres, which are ill-defined prisms, are frequently aggregated to form one
The mineral will then either extinguish over its whole
large hornblende.
surface at one and the same time, or it will split up under crossed ticols
into innumerably differently polarising threads or fibres. Some will be
arranged parallel the pinacoidal faces, others will have a position parallel
the basal plane, whilst others will be confusedly distributed.
This
occurring in one and the same mineral leads us, in such cases, to believe
that we are dealing with a pseudomorph of hornblende after some other
mineral, presumably a pyroxene.
This belief is strengthened by the
often “ uralitic ” character of the hornblende, and by the observation
that some of the better defined hornblendes, which show an outline
apparently representative of cross-sections, have a prismatic angle
approaching that of a monoclinic pyroxene (8’7“). We, therefore, presume that we have before us the case of hornblende replacing pyroxene.
Such observations can, of course, only be made when the rocks have
not undergone much movement.
Where, however, there has been excessive movement, the different fibres constituting a hornblende part
company and partake in the general movement.
Sometimes a sort of
lenticular structure is the result, the edges of the hornblende being only
affected by the forces, and becoming twisted and alternated
The
margins of these lenticles are then found to consist of hornblendic
material in a state of extremely fine subdivision.
Another form, in which the hornblende occurs, is the ‘Lactinolitic,”
by which is meant the condition when it either forms long, slender
prisms, having a pleochroism between a rich yellow and a greenish-blue
or bluish-green colour ; or margins the other kind of hornblende, viz.,
the pale-green and “ uralitic.”
The contrast between the two hornblendes is then very marked.
But this edging of the “uralitic ”
hornblende is sometimes of a lighter green colour, so that the
pale-green kernel, which is generally pitted and dotted with dustlike inclusions, appears encircled by a ring of almost invisible substance
which itself is remarkably free from any impurities.
In this cme, the
outer hornblende is less dichroic than the inner. The outer ring and
the kernel are always in crystallographic continuity with each other,
Whether we are dealing with secondary enlargement of the inner horn-

blende, it is somewhat d&u&

to say.

But the appeaqcw

seem $o b
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very similar to these described and explained by Be&e,* Van H&set and

others, as the result of growth after consolidation of the rock from the
Into this interesting question of the enlargement of
liquid state.
minerals in solid rocks under pressure, we are unable to enter in this
Appendix ; it will be sticient to refer to it.
The twinning of the “ uralitic ” hornblende is as usual, viz.:-100.
The hornblende decomposes into chlorite, depositing epidote (with or
without calcite), and quartz as bye-products.
The felspar in these rocks is not frequently so fresh or unaltered M
to show a dofinite striation of a triclinic character. Experience leads
us to conclude, however, that the felspar is plagioclase.
Its alteration
is as usual an interesting study and partly consists in the formation of
epidote and zoisite aggregates, which may either be.confusedly scattered
through the substance of the felspar, or may be arranged (which is rare)
with their longest axes parallel the long&t side of the felspar-section.
This epidotisation of the mineral is part of the alteration process it is
subjected to. The orig$nal felapathic substance is reconstructed, a portion of it+!!elemeutsrecrystallizes ag a new felspar, which tends tobe a soda
variety,1 whilst the remaining part goes to assist the production of limebearing minerals (such as epidote, zoisite, and calcite), and secondary
quartz. Ilmenite is present both in skeleton-like, bizarr&oking
forms,
and in large plates, which are always more or less altered into leucoxene.
The alteration either commences at the margin and proceeds inwards
until all trace of the original mineral has disappeared ; or it proceeds
along two sets of parallel planes, which appear to intersect each
other at various angles. Even when the pseudomorphism is complete,
the greyish aggregates of sphene-like grains are dotted with opaque
specks of what appears to be an iron-oxide (S magnetite).
It is
curious the attraction ilmenite seems to exercise upon the chlorite. It
ia of constant occurrence to find an edging of chlorite around this
mineral. When a plate of ilmenite opens out fin_ger-like during its
alteration, chlorite appears and fills up the inter&Ices. A yellowishbrown mica is also aften associated with the altering ilmenite, so that
when this latter is lattice-like in appearance, the empty spaces are filled
up with the former pleochroic material. A dark mica is of frequent
occurrence as a secondary mineral, standing in some genetical relation
Its small plates are always well-formed and the
to the hornblende.
substance is constantly pure. The pleochroism is as follows :tr= Rich golden yellow ;
b & t = Dark bronze yellow.

At times,

b & c = Dark sage green.

Apatite appears to withstand mechanical stresses remarkably well. It
is quite fresh and unaltered. It is often fairly frequent, but generally
is difficult to tid.
fitt,le thrust planes are sometimes visible in the micro-sections of
these rocks. Three or more will sometimes meet, striking each otthr
* ~Emptivgesteine aus cler Gneiesformation
des niederSsterreichischer
Waldvi&,&.“Tg&ermak’sMin, nnd petr.Mitt. V. (18831, pp. 158, 159, 171, &c.
t Am. Journal of Science,3rd ser., XXXIIL (1887),p. 385. Referencecan alao be
made to J. W. Judd ‘&On the growth of cr?_stals
in igneousrockaafter their consol&tion.“-- Quart. J. Geol. SOC., May, 1889, pp. 176-186 ; “ Chemicalchanges in Rocks
under mechanical stresses.” -Journ. Chem. Sot, May, 1890, vol. LVII., pp. 4&_42&
3 Se? Petrographical
Pppwlix to the pemoir @ Sheet17 (Strabane),Qublio, 1889,

-
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at an angle of abotit 45O.
minute planes.

Calcite is generally deposited along these

At Duntinny, one mile S.W. of Port Salon (Sheet 5), the epi-diorite
is garnetiferous, being the only rock of its kind which the writer has
The garnets are numerous, being
come across in N.W. Donegal.
They are
scattered fairly uniformly throughout the whole rock.
reddish in colour, well formed, and apparently dodecahedral.
They
appear to be more frequent in the neighbourhood of the altering
ilmenite than in any other part of the rock, but whether there is a
reason for this juxtaposition or rather association, cannot be said.
Some highly decomposed rocks fromSheet &-Seven Arches, N. of Port Salon;
Sheet 10.-S. end of Lough Salt ;
Sheet 16.4
mile N. of Stranabrad Rirer ;

The hornblende has been mostly altered
into chlorite, whilst the same fate haa been shared by any dark mica thitt
happened to be present. Calcite, quartz, and iron-pyrites are also products of the decomposition of the various constituents.
The rock at Drumfad, seven miles N.W. of Rathmullan (Sheet 6), is
highly ferruginous, owing to staining caused by the neighbouring old red
sandstone. The iron has permeated the whole rock, thus obscuring
somewhat the microscopic picture.

appear to belong to this series.

10 .-THE

HORNBLENDE-SCHISTS.

Under this heading will be described all those reconstructed rocks
which essentially consist of compact hornblende, felspar, whilst a
varying amount of quartz, epidote, and mica is nearly always present.
When the rocks possess a more or less defined schistose character they
should be called 6‘ hornblende schists.” When little or no foliation is
observable, and the rocks bear a massive, almost igneous appearance,
they are to be termed “ amphibolites.”
As a matter of fact, one and
the same rock-mass may show both structures.
It will be well to insist that t~he structures be considered as purely
macroscopic ones, for it is not infrequently the case that the massive
structure disappears upon microscopical examination.
There will be
observed a rude para.llelism amongst the constituent minerals, and tho
rock will exhibit a strong tendency to separate into layers, each different
in mineralo,aical
composition.
In short, the schistosc character becomes
disclosed so soon as the microscope is called in to assist in its detection.
It is, therefore, self-evident thnt the division into “ amphibolites ” and
‘Lhornblende-schists ” is mostly of an artificial nature.
The usual structure in Donegal is the schistose, and not the massive.
As a matter of fact, the writer has not found a single typical amphibolite amongst the rocks examined.
A very beautiful hornblende schist is the rock at Staghall Mountain
(Sheet 10). It is highly lustrous upon the schistosity planes, but no
mica is discernablo.
The felspar weathers pinkish.
This colour, so
eminently characteristic of an orthoclase felspar, is probably duo to
ferruginous stainings, such as the decomposition of the hornblende
might invoke. The grain is pretty coprse ; but foliation in rocks of this
class tends to increase the size of the grain by causing aggegation of
like constituents.
The rock may be of an igneous nature, but all
igneous structure, if once present, is now obliterated.
The hornblende is seen upon microscopical examination to be compact,

;bnd strongly plevchroic between deep golden yellow and very dark pees.
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In cross sections the prismatic cleavage is well marked, but in vertical
sections it is not always apparent, and is sometimes quite absent.
Amongst the hornblende aggregates there are to be observed a few
irregular grains of a light greenish mineral, which polarises in high
colours. It was first supposed to be a pyroxene, analogous to omphacite,
but unfortunately, owing to the absence of cleavage and of crystallographic outline, no decision can be arrived at. In apparently vertical
sections, it gives an extinction angle of not more than 30”.
The amount of striated plagioclase is surprising.
It is the rule (not,
as is generally the case, the exception) to find the felspar twinned. The
twinning is multiple, and both albitic and periclinic stri,?e are observable.
The strice are at times very fine and non-continuous over the whole
of a grain, leading us to expect that we were dealing with a twinning
produced by mechanical forces. The felspar is always granular, Irregularly outlined quartz is frequent, whilst sphene aggregates are common,
There are no iron ores visible.
At Meenalargan Hill (N. shoulder), N.E. of Glenties (Sh. 15), there
occurs a gneissose hornblendic schist, which appears upon microscopical
examination to be a sheared sphene-bearing diorito.
The prismatic
hornblende is pleochroic between light yellow and deep bluish-green. It
shows secondary out-growths of hornblende upon the old. The felspar
is curiously enough not granulated as one would expect.
Striated
felspar is more common than unstriated. It is rapidly decomposing into
a cloudy substance, which is, under crossed nicols, micaceous in
character. Beautiful wedge-shaped sphene is fairly common, whilst light
yellowish epidote is frequent.
The former is considered to be primary,
Apatite and iron pyrites are also recognizable in
the latter secondary.
the sections. Secoudary quartz is not wanting, but quartz of a primary
character does not appear to be present.
Rocks which we think are sheared epi-diorites, are represented at the
following localities :8heet 4.-North

of Pier at Downing’s Bay, Rosguill.

f Under Rillult Church, 1 mile
Sheet 10.
INorth end of Millford Town.

m. of

Falcarragh.

Sheet 16.~Crockraw.

In hand-specimen these rocks mostly bear a strong resemblance to
Foliation is strongly marked. The rock
highly altered epi-diorites.
from Crockraw has evidently suffered the intensest metamorphism, Mr.
Rinahan, in whose district the rock is situated, is of opinion that it is
a sheared igneous mass. In colour the rock is dark green, with a highly
satiny lustre.
The schistose character of the rocks is well marked in the thin sections. The direction of the greatest length of the hornblende is nearly
always coincident with that of the schistosity.
Where it is not coincident, it is inclined towards the schistosity plane; it rarely stands
across it. The tendency of this mineral is to form long rod-shaped
crystals. The pleochroism is strong, the play of colours being between
yellow and dark bluish-green.
The felspar is, with few exceptions, unstriated, and is always granular
in form. It forms lenticular patches which break up under crossed
nicols into several individuals.
Some of these patches are so full of
epidote and zoisite that it is difficult to recognise the minute felspar
grains amongst them. The epidote and zoisite are largely bye-products
of the alteration by mechanical and chemical agencies of some proexisting variety of f&par.
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There is a fair amount of secondary quartz in the rock ; it owes ifs
origin to a large extent to the reconstruction of the felspathic constituent.
Jlmeaite may oftin be observed altering into little aggregates of
sphene ; whilst magnetite is not very common.
Calcite is very frequent
at times ; but garnet is of rare occurrence.
A chloritized mica is often to be observed.
Little veins filled out with calcite run through some of these rocks,
and strike the schistosity plan at high angles. They are sometimes
seen to carry granular f&par in a state of extremely fine subdivision
(Crockraw, Sh. 16). These veins probably represent planes alongwhich
fracture was induced by the intense compression.
Upon Tory Island there is a fine-grained, greenish, hornblendic
schist, which has evidently been highly metamorphosed.
Upon microscopic examination we find that the rock consists of the usual minerals
all in a state of fine subdivision.
The hornblende (which is compact)
is thoroughly intermixed with the felspar and epidote. There is no trace
of igneous structure in the rock.
11. -THE

BIOTITE-CHLORITE-EPIDOTE
SCHISTS.

At Letterleague (Sheet 16) there is a rock which has now become a
biotite-chlorite-epidote schist. What its original constitution was, it is
difficult to say. It is in hand-specimens a greenish, fairly lust’rous
schist. Dark mica is easily noticeable, also felspar and quartz. The
colours of the chlorite in microscopical section under crossed nicols certainly remind the observer of the chlorite which proceeds from the
There is, however, no trace of the latter
alteration of actinolite.
mineral in the rock.
The dark mica has the following pleochroism :B -= light yellow.
b and t; = dark, lustrous brown.
It is present in well-formed plates, lies a,long the schistosity plane, and
bears every aspect of being a secondary mineral. It is very frequent.
The chlorite, granular f&par, and quartz call for no special description,
The rock is very rich in granular epidotc, which has a pronounced
Liquid cavities are very often to be
pleochroism in tones of yellow.
observed in the mineral. Assuming that the chlorite is derived from an
amphibolic constituent, we can account for such a frequency of both the
epidote. &l&e is also very common, and shows double twinning, a
phenomenon which is probably the result of strain. Magnetite is fairly
frequent, also iron-pyrites, which, curiously enough, the magnetite sometimes edges.
Somewhat similar rocks, but with the mica mostly completely chloritized, are to be met with at :Sheet,10. E. of MillfordStreet, Millford.
4 milesN.N.E, Rathmelton,N.E. end of ColumbkilleLough.
Sheet11. Northend of ColumbkilleLough,
They contain a small amount of white mica.
12.-THE

MICA-SCHISTS.

At Port Salon Pier (Sheet 5) there is a mica-schist, which consists of
parallel layers of whitish felspar and yellowish-green mica.
Under the microscope a suitable section shows a mica having a
greenish grey colour, and _possessing a pleochroism between that colour

and a very light, almost invisible, gray. The longest axis usually lies
in the schistosity plane, still some sections of the mica stand directly
across it,
The felspar and quartz are granular and pure. The proportionate
quantities of these two minerals could not be ascertained.
Rutile is fairly common, but zircon is rare. There is no trace of iron
ores, calcite, or epidote. The rock has suffered great reconstruction.
Upon Horn Head, E. of Pollaguill Bay (Sheet 4) there is a highly
altered rock, showing a well-defined schistosity.
In hand-specimen there
are two micas-white
and dark-to be observed.
Under the microscope, the dark mica (biotito) is seen to be present in
regularly formed plates, and to possess a pleochroism between light
yellow and dark brown.
It is often intergrown Rnd associated with the
white mica (muscovite).*
The quantity of the latter is exceedingly
great, and is only realised upon crossing the nicols. Felspar and
quartz are present in granular mosaic-like aggregates. Other minerals
to be noticed are : iron-pyrites, magnetite, calcite and chlorite.
At a point 2& miles S.W. of Creeslough (Sh. 10) specimens were
taken of a mica-schist, which consists of alternations of darker and
lighter layers.
Under the microscope it is to be obse-rved that great reconstruction
has occurred. All the minerals are disposed with their longer axea
lying in the plane of schistosity, which is also the plane of cleavage.
This plane surface’ is coated with dark mica, so that in section the
quartzfelspar-mosaic, which, so to say, forms the real mass of the rock,
appears seamed with the threads and irregular plates of this mineral.
The biotite or dark mica is pleochroic between very light yellow and a
dull reddish-brown.
As inclusion, this mica shows the rounded outline
of a mineral that strongly resembles zircon. In the neighbourhood of
this inclusion, the pleochroism is much intensified, the mica becoming
absolutely black in its proximity, whilst the rest of the mineral will
remain reddish-brown in colour. These are the so-called “ pleochroic
halos “t so often to be observed in granitic rocks. Their occurrence in
schistoserocks of this kind is remarkable.
The name-felsparquar&
mosaic-is
used to denote the finely granular quartz+felspathic mass
so frequently present in rocks which have been highly altered. In the
present instance the size of the grains does not permit of the successful
resolution of the grains into felspar and quartz by means of optical
figures ; hence no statement can be supplied as to the proportionate
quantities.
With the exception of a few grains of magnetite and some
threads of white mica, no other minerals are to be observed.
The rock
is remarkably free from evidences of dscomposition$
1 &-THE

PHYLLITES.

An example of this group is to be found half a mile north of Marble
Hill, three miles east of Dunfanaghy (Sh. 4j. It is a lustrous, greenishgraY9 I‘ ribbed” schist, speckled upon the surface with little knots, the
exact nature of which is obscured by decomposition.
The rock is seen upon microscopical examination to consist essentially
of quartz and a fibrous light-green mica of hardly perceptible pleoThe mica winds in and out amongst the granular mass.
chroism.
l The terms biotite and muscovite
are here, as usual, considerad
black and white mica.
? See page 132 of this Appendix.
8 This rook plight also be called a ‘( mica-gram&e
”

as synonymous

with

Sometimes it encircles several of the grains, sweeping round them and
thus keeping them distinct from the rest. The knots referred to above
are found to consist of chlorite-scales intermixed with which is a little
quartz and magnetite.
These knots may originally have been garnets ;
but there is no evidence in support of this supposition.
Other minerals
present are magnetite and zircon. Rutile is not observable.

1 a.-QU_~RTZITES

AND

QUARTZ-SCHISTS.

The qaartzites of Tory Island (Sh. 3), are pinkish in colour, and
apparently highly felspathic ; sometimes crystals of felspar and quartz
as large as one-third of an inch can be discerned. Dark mica (biotite)
is frequently to be observed as a constituent in the greatly altered
varieties. A pronounced schistose character, due to the “ drawingout ” of the grains is also at times noticeable.
In section under the
microscope, the rocks are seen upon crossing the nicols to have suffered
so much crushing, that in many cases any original elastic structure is
now obliterated.
Granulation of the constituent materials has occurred
and the aspect of the rock is mosaic-like.
The jagged edges of the
grains are now surrounded by a very fine granular mass, the product of
the crushing.
T nc’ 1’
mic, striated felspar is common. A sort of incipient
pseudo-microclinic structure is also frequently observed, when studying
the felspathic mineral. Black mica (biotite) is not uncommon.
It is
pleochroia between yellow and very dark brown, and sometimes has its
lamellae slightly bent.
White mica (muscovite), zircon and magnetite
are also present.
Interesting examples of rocks of this character occur at the following
localities :Sheet 4. t
Sheet6’

mile

W. of IIorn Head House,

Seven Arches, 13 m. N. of Port Salon.
Cooladerry Hill, 2 m. S.W. of Fanad Head.

Sheet 11.-Saltpans, 3 m. N. Rathmullan.
They are gray to clear white in colour and show tendencies to a
development of schistose structure. At Cooladerry Hill, the rock is
pinkish, with a curiously mottled appearance upon the weathered surface.
As may be expected from the colour, this latter rock is seen upon microA section shows undulose
scopical examination to be highly felspathic.
extinguishing felspars,which not infrequently exhibit a sort of microclinic
structure, which may, however, be due to strain. This rock h,as underA sort of ground-mass has been formed, congone extreme crushing.
sisting of finely granular quartz and felspar, with a few threads of a
colourless mica. Out of this pseudo-groundmass project two or three
grains of large size, which have escaped granulation.
At the same
locality occurs a similar rock which is not nearly so felspathic as the
other, and which has also not suffered so greatly.
It is somewhat richer
in mica (which is here muscovite), and the grains have merely been
powdered at their edges. Undulose extinction is very frequent,
A
few threads of chlorite point to the presence at sometime of either a
dark mica or an amphibole.
The rocks from the other localities do not
call for any, special description.
Where the alteration has been intense,
the grains are surrounded by a kind of quartzose powder or dust, inter=
mingled with which is a fair quantity of colourless mica,

A qua>tzite occurrin, v at Ballydono Bridge, 16 miles N.E. of Kilmacrenan (Sh. lo), is calcareous. It is seen in section to contain two
micas-the one being colourless, the other dark-green, latter evidently
a decomposed dark mica (biotite).
At a place a little E. of Pollaguill Bay, Horn Head (Sh. 4), there is
a massive quart&e, which upon microscopical examination is found to
be a typical quartz-schist. In hand-specimen it is very dark coloured
and contains cubes of iron-pyrites.
A microscopic section shows that the rock is intensely altered. The
materials composing it are mostly in a state of very fine subdivision.
The amount of light mica is very great, and at certain places this mineral
is found to form almost the entire background of the microscopic
picture. Another mica-dark
brown, similar to biotite-is
also to be
It is impossible to decide whether
observed as a frequent constituent.
felspar is present.
15.~-SCHISTOSE

GRITS.

One example will be described, viz. :-the one occurring at Newtown
Tully, two miles W. of Bathmelton (Sh. 10). In hand-specimen it is seen
to be gently schistose, greenish in colour, and to contain bluish pebbles
of quartz. A fracture-surface not infrequently shows a satiny lustre.
Upon microscopical examination with crossed nicols, the pebbles split
up into several differently orientated grains ; they have been granulated.
There has been a fair amount of crushing, for a good quantity of
quartzose dust winds in and out amongst the broken nebbles. There
&e two micas, one colourless, and the -other greenish br dark-brown.
The rock is almost a quartz-schist.

16.--LIMESTONES.

A series of specimens were collected from the numerous bands of
limestone so common throughout the district of Falcarragh.
Sections
were prepared with the view of establishing by microscopical examination the presence or absence of organic forms.
The most careful
scrutiny fails to reveal any traces of organic bodies.
This total
absence can only be accounted for by the high degree of alteration
the beds have undergone. The carbonate of lime is completely transformed into crystalline calcite, an almost constant feature of which is
the presence of numerous twin lamella which intersect each other.
This lamellation is probably largely, if not entirely due to strain
resulting from compression
Some of the limestones have become also
Little veins of secondary calcite run through
schistose in structure.
such limestones strikin g the rude plane of schistosity at high angles.
Along shear-planes we may even observe a considerable amount of
crushing and granulation of the calcite. Evidences of contortion are
very frequent in the sections.
These limestones are sometimes very siliceous ; at other times there
White mica is
are only a few scattered grains of quartz noticeable.
often very common ; whilst a darkish mica, pleochroic between light green
and light brown, also makes its appe‘arance at certain localities,
A
greenish monoclinic hornblende is to be recognised in some sections j
whilst iron-pyrites in octahedra and cubes is very frequent,

160
There are in some sections curious nodules which are highly metamorphosed into an indefinite sort of substance. They may be the relics
of organic forms, but actual evidence in favour of their organic nature
is entirely wanting.
Carbonaceous matter is more or less apparent in most of the sections.
The “ limestone ” of Kindrum (Sheet 4) is a compact whitish marble,
showing under the microscope crystalline calcite (often twinned), intermixed with which are a few rounded grains of epidote and quartz.
Iron-pyrites is as usual apparent.
At Lough Aghnish, Maghery (Sheet 16), there occurs a banded
The serpentine appears to be due to the alterserpentinous limestone.
The interpositions
ation of a pyroxene and not of an olivine.
characteristic of the latter are entirely wanting. A similar rock is found
a little N.W. of the Lodge, Owenbeagh Glen, county Donegal.
It is
at places siliceous, which also holds good of the non-serpentinous bands
in this rock. The non-serpentinous layers usually contain a little epidote.
In the rocks of both localities there has been developed a whitish mica
possessing brownish-yellow polarisation-colours.
The limestones which are found caught up by the granite of Barnesbeg have been altered into garnet, which is very full of liquid enclosures,

and tremolite.

No vesuvian is to be seen in three sections prepared.
~~.-THE

OLD RED SANDSTONE.

A specimen was collected at Drumfad, seven miles N.W. of Rathmullen (Sheet 6).
Under the microscope the rock is seen to consist of quartz-fragments
cemented together by a ferruginous substance. The quartz;fragmenta
are mostly angular, and the fracture quite sharp, which is remarkable.
A few
In fact, only in three instances were rounded grains observed.
greatly decomposed felspar-grains are also to been seen.

~&-THE

SOAPSTONEOF CROHY HEAD.

Messrs. Scott, Grifllth, and Haughton, furnish in their Report “ On
the chemical and mineralogical constitution of the granites of Donegal,
etc.,“+ two analyses which it seems desirable to incorporate in this
Ap_pendix, It occurs both as silky crystals and as massive soapstone.
From the analyses it will be seen that the mineral is a true anhydrous
talc.
Crystals.Mamire00aptOne.
SiOp,
Al 908,
FesOa,
cao,
Mgo,
NasO
KsO,

-

-

HsO
Trsces

_
.

.

62.62
0.36

w

_

I.24
tr.
34.64
0.36
0.01
0.40

60.24
1.12
I.43
OQO
36.14
0.4 1
097
1QO

9953

99.46

of manganese in both.
*Report of BritishAssociation,

1863, p. 69.
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lS,-THE

(‘ BOULDERBED.”

The peculiar conglomeratic bed, which is described upon pp. 17,48,60,
and 58 of this Memoir, was examined by the writer and characteristic
specimens were subjected to microscopic analysis. The localities visited
are Croaghan Hill and Crocknasseagh, both in Sheet 4. The specimens
sliced contained pebbles of granite, quartzite, and dolomite. The rounded
character of these pebbles is sometimes very well shown.
The G~cc)ziteis microscopically fairly coarse in texture, and contains
pinkish felspar, milky quartz, and a greenish mineral of a chloritic
nature.
The specimens examined show a more or less pronounced
Under the microscope the orthoclase is seen to be altered
foliation.
into a micaceous kind of mineral. Triclinic felspar and quartz are very
apparent.
A dark mica is represented by a micaceous chlorite, containing zircon
and rutile. Octahedra of iron pyrites, apatite, and crystalline calcite are
also to be observed. There is no white mica beyond that variety which
is embedded in the felspar, and which is therefore secondary.
Certainly
no white mica such as is generally developed by shearing processes is
visible. A certain amount of granulation of felspar and quartz is to be
recognized. The edges of the felspar are ragged and serrated, and inside a
felspar section occur grains of different optical orientation to that which
harbours them. The quartz presents a similar aspect, and a finely granular
quartz-felspar-mosaic now surrounds the two constituents. Where granulation has not occurred, that is to say, where the limit of elasticity hag
not been overcome, undulose extinction is present. These two minerals
are also seen to be saturated with liquid inclusions along lines which
are approximately parallel to the direction of schistosity in the matrix
encircling the pebble. Such liquid enclosures are of secondary origin.
They map out the twin striation of the triclinic felspar. Many of those
tricliuic lamellae are not continuous over the whole felspar section, and
appear to be due b strain. In the same manner is to be explained a
sort of pseudo-microclinic structure, which often becomes visible.
The Quartxite consists of quartz grains here and there cemented togother, aa it were, by a fine micaceous-looking material. Granulation,
undulose extinction, or ‘&metamorphic” features are very rare, and can
only be with difficulty observed.
The rock would be called a normal
quartzite.
The Dolomite is finely crystalline, and slightly siliceous.
The Matrix in which the pebbles are embedded, may be either
reddish or greenish in colour. It is often of a satiny lustre, and always
micaceous. In the neighbourhood of a granite pebble it will be rich in
quartz and reddish felspar.
When the pebble is of dolomite, the
matrix will also be highly dolomitic.
Microscopic sections show that the matrix consists essentially of a
greenish mica and finely granular felspar. The schistose structure is
well marked, especially near a pebble. The quartz is very frequently
granulated.
The variou$ sub-grains, into which a large grain now
resolves itself under crossed nicols, are, however, prevented by a fringe
of mica from moving out of place and thus destroying the original form of
the complete grains. The quartz is often well rounded, and bears every
evidence of a elastic origin.
It sometimes contains the well-known
rutile needles.

3,4,

5

&I
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The greenish mica forms a felted mass binding the various grains
together. There is also another mica of a darker colour,having the
pleochroism :H= Golden-yellow.
h and f = Yellowish-brown.
Sometimes h and c are nearly black with greenish tinge.
At places portions of an altered limestone are found, whilst chlorite
The nearer a pebble is approached,
and iron-pyrites are also observable.
The latter has in microthe greater is the alteration of the matrix.
scopic aspect every resemblance at times to a highly altered grit.
The schistosity, which the highly altered granite-pebbles show at
Knockateen Beg, is traceable into the matrix and continuous through
it, We, therefore, infer, that the reconstruction of the granite occurred
simultaneously with that of the matrix, and that the same forces, which
established a schistose structure in the latter, induced a similar character
in the adjoining pebble. The probability is, that the granite-boulders were
wnuZtered, when they became embedded, and that the earth-movements,
which modified the structure of the neighbouring rocks, also produced
The intensity of these
the schistose character the pebbles now exhibit.
movements varied considerably over large areas, a rock-mass being
highly meta.morphosed at one locality and less altered at another. The
boulder-bed is no exception to this and is fitful in its metamorphism, great
reconstruction having occurred at Knockateen Beg, whilst at Croaghan
Hill it is modified to a much less extent. Chiefly for this reason, the
It
majority of the specimens were collected from the latter locality.
was held that a more satisfactory conclusion as to the original character
of the pebbles would be obtained by a study of the less altered portions,
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CATAL~GTJE
of MINERALS,West .Donegal, based upon that prepared by Mr. R.
H. SCOTT, M.A., and published in Jour. Roy. Dab. Sot., Vol. iv., I). 114.*

No. (
Shee

Locality or
Townland.

Minftr;ll.

I

?
-

Nearest TCWI
or Village.

Remarks.

-

SULPHIDES, &c.

.

Galena,

Bfolybdenite,

9,
$1
Blende,

.

.

. Pas&h,

.
.
.

.
.
.

. Lough Laragh,

.

.

,,

Magnetic

,,

.

Lough Anure,
Inishdorey, .

.

.

Limestone, ‘quartzite, mica
schist. &c.
Felstonb and mica schist.
R.H.S.
Between
and limestone.

Glenties,
Annagary,

.

Fintown,

. Kilrean, &c.,*

.

Glentil
Falcarragh,
-

. Doorin Rock,

.

Mountcharles,

.
.
.
.

Aranmore,
.
. Horn Head, .
. Branmore, ,
.

,
a

.

. luishkeel,

.

Co;per pyrites,

Iron

-

.

1

.

.

.
.
.
.
.

Red ITematite,
Brown
Psilomel&e,
.

:

Rock-&&.&;

:

Keeldrum,

.

,

.

.

Pas&m,

Associated with Galena.
R.H.S.
Especially in epidiorite snd
mica schist.
R.H.S.

OXIDBS.

Rutile, .
Magnetite,

0
9)

.
.
1Malinbeg,
. ,Aranmore, .
‘ Sl League Dist.” ,
. iLeabgarrow,
.
,4ranmore,
.
.
31. League, .
.
.

9,

b

Smoke &actz,
Chalcedony,

.

1

.

1
.

.

Opal,

:

1

Siliceous’sand;

Mici schist.
.
Epidiorite.
7)
Quantity in large boulder of
pegmatite at Cutnmeen

Glenties,
Carrick,
Dungloe,
-

Pocket in *drift:
E.H.S.

.

:

Dungloe,
1
__
Zarrick, .
Mountcharles,
Falcarragh,
.

.
,

ilenties,.
-Xlngloe,

--

i

1Door& Ro&
Hountcharles,
.
ICluckish,

Dungloe,
Dunfanaghy.
Dungloe,
-

:

97

Juartzite.
imygdaloidal trap.
t.H.S.
derived from quarteite.

A~~HYDROIJSSILICATES.
Andalusite,

.

.

Chiailolite,
Staurolite,
Fibrolite,
Kyanite,

.’

1
.
.
.

.
.
.

*,

:
.
.

1
.
.

SphiLe,

:

:

Berg,
Tourmaine,

Au&e

Group.

Pyroxene,
Sahlite,

.
.
.

Au&e,
Tremolite,
Anthophyllite:
Actinolite,

.

.

.
.
.

.
.
.

.

. Cloony Lough,
Aranmore, ,

1..
..
..
.
.
..
.

Passins,

.

,

Doocharry,
Illion,

.

.

,Sheskinarone,

Pasaim,

,
,
,

:
.
.
.
,

Pa&n,

.

.

Leabgarrow,
Farrogans,
Madevagh,

L. Nambraddan,

,
IGlenties,
Tory Island,’

1

Pa&m,

.

.

L. Laragh,
Drumsallagh,

:

:
.

ICrohy,

1
.

.

. dica schist.
.
., n mica schist bordering the
I granite.

lungloe,

7,
”
77
1,
-

,
.
.

iranit:.

rintown,

.

)ungloe,
Xenties,
Church Hill,

.
.
.

-

LH.S.
Iica schist.
iranite and quartz veins
‘ein quartz in mica schist.

.

,imestone, associated with
granite.
luartz.
t.H.S. f
‘risms m greenstone.
,imestone.
Lssociated with soapstone.
&a schist.
:.H.S.

b
* Looslities given by Mr. Scott, but unknown to us, are marked R.H.S.
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To.of
iheet.

Locality or
Towuland

Mineral.

Nearest Towr
or Village.

Remarks.

Augite Group,-con.
Actinohte,

,

.
.

.

:

0
Ho&lende,
Asbestus,

.

Woll’&tonite, 1
Chondrodite,

1

. Lough Gartan,
. Lough Anure,
51. League, .
: Passim,
.
. Kilrean,
.
Crohy,
.
1 Meenatotan, .

.

. Gweedore,

.

.

.

.
.
.
l

.

l

52
Z
71
56
67

Church Hill,
pz;%;Y,

-

,

Ardara,
Dungloe,
3,

l

.

Juiction of limestone
granite.
Dolomite.

-

.

R.H.S.
Mica schist.
Granite.
Epidiorite and granite.
R.H.S.
and

Gacnet Group.

9,

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

I,

.

.

.

Garnet,
Idocrase,

Epidote,.
Scapolite,

Pa&m,
Pass+

,
.
.
9,
Doocharry,
.
Glenleheen, .
Tirlyn,
.

-

.

.

.

.

.

.

Fintown,
Kilmacrenan,

In gneiss, mica schist, and
granite; also, with idocrase
and epidote in limestone
in proximity to granite.
Limestone.
R.H.S.
0

Felspar Group.
Orthoclase,
Oligoclase,
Labradorite,

.
1

.
1

. Paasim,
.
I,
.
,,

.
.
.

. Pa&m,

.

.

-

Granite and pegmatite.
Granite.
Basalt.

-

Granite
tite
R.H.S.

.

Mica Group.
White Mica,
Black
Chlorite, ”

.

.

.

:

:

1 Kil?ybegs,

.

.

schist and pegma-

HYDROUS SILICATES.

,
.

Pyrophyllite,

99
Talc, ‘1
Soapstone,
SerpZine,

,I

.
.
.
.
.

1
.
.
.
.

. Owenbeagh Glen,.
. Carrowtrasna,
. ::
Cabra Glebe,
. 52
: Crohy, .
.
. 66
.
. Arzs, 1 1 1 2:
, Crohy,
.
. 56
* Maghery,
.
.
.
. 7;
99

Church Hill,
0

Found by Mr. Kiiahan.

Dungloe,

Limestone.
t gi;
schist.

. Doorin Rock,
. Lough Barra,
. Guidore,
.

. 98
. 50,61
.

Mountcharles
Doocharry,
-

Amygdaloidal

.
.
.

.
.
.

Creeslough,
Falcarragh,

.
.
.
,

.
.
.
.

Near Ardara,
Falcarragh,
Kilmacrenan,
Glencolumbki

RH.S.
,,
,,
,,

. . .

Cree&gh,
Dungloe,
Ardart

.

Limestone.
,*
Quartzite.

Zeolite Group.
Nat.rolite,
Ana&ne,

.

.
.
.

.
.
,

R.H.S.

”

CABBONATE~ AND
SULPEIATEB.
Pink Calcite,

Cerussite,
Barytes,
Gypsum,
Pyromorphite,’
Apatite,

I,
,,

.
.
.

.
.
.

.
.
.

:
.
.
.

. Ardq .
. Keeldrum,
, Fintown,
: Keeldrum,
, Annagnry ,
i , Barnesbeg,
, Drum, .

Epjdiorite.

trap.

INDEX.

Actinolite, occurrence of, 44, 46.
Addernymore Hill, 72, 78, 79.
Agharooney Point, 36.
Aghls, 9, 20, 41, 91, 92, 107, 109, 111,
114.
Beg, 39, 61, 62, 109, 110.
i: More, 8, 13, 61, 62, 109, 110.
Ailagh Island, 73.
Alluvial deposits, 112, 113.
Altacloghan Bridge, 69.
Altadush, 32.
Altakeeran Glebe, 61.
Altawinny Bay, 73, 86.
Petrographical
notes on
,,
rocks of, 142.
Alunite (alum-stone), 116.
Anagary, 44.
analysis of granite at, 146.
Anm%d tubes 21 2“
Anthophyllite: 46: “’
“ Anvil, The,” 16, 100, 106.
Apatite, 118.
Aphort, 46.
Ararromte. 46.
AraG Islaud, 16, 66, 84, 86, 86, 93.
Aranmore. 46, 66.78, 92, 108, 110, 111.
analysis of granite at, 136.
,I
Petrographical
notes on diorite
,V
of, 139 ; on felstone, &a, of,
142, 143.
Archazan age, rocks of, 17, 21,
fragments derived from rocks
7,
of, 60.
Ardara, 6,9, 11.
Ardbane Point, 89.
Ardlaheen, 102.
Ardnawark, 29, 30.
Ards, 8, 34, 37, 38, 89, SO.
Bay, 12.
:: District, 61.
,, House, 61.
Point, 40. 41, 83, 112.
A:dsbeg, mining at, 116.
Ardsmore, 83, ‘32.
Aughagault,
84, 87, 94, 98, 114.
Petrographical
notes on rocks
9)
of, 141.
Augite-Syenitee,
Petrographical
notes on,
138.
Aughnish, 66.
Avanturine-felspar,
occurrence of, 130.
Back Strand, 61.
Baily, the late Mr., on fossil-like forms at
Church Hill and Fintown, 22.
Balleeckan and Killydonnell, stone in old
churches of, 117.
Ballinamona, 76.
Balloor. 37. 76.
Baiiybde, b6 ; green granite of, 120 ;
Petrographical notea on epidiorite OF,161.
Ballybunnabubber
and Losset, ore at, 116,

Ballyconnell, 83.
Ballycullon,
Petrographical
notes
on
epidiiorite of, 161.
Ballydone Bridgo, Petrographical
notes on
quartzite of, 159.
Ballygihen, analysis of granite at, 132, 283.
Ballygreen Bay, iron ore at, 117.
Ballyhoorisky, 76, 77, 82.
Ballyhork Lake, 37.
Ballykeeran, 68.
Ballymacool, 68.
.
Baliymagory, 113.
Ballymastocker Bay, 37, 47, 66, 113
Rallymichael, 76.
Ballymore Burn, SO.
Church, Petrographical notes on
,,
felstone. &c., near, 142.
Ballynatone Lower, 33.
Babyness Bay, 40, 68, 83, 112.
Ballyorr, 117.
Ballyork,
Petrographical
notes
on
epidiorites of, 160.
Baler’s Castle, 99.
Barn Hill. GG.
Barnes Beg Gap, 19, 30, 68 :
Petrographical notes on granite of, 131, 134,
135 ; on limestone at, 160.
Barnesmore, 17.
Barracktown, 32.
Barra River, 10, 113.
Basalt and Dolerite of Tory Island, 107.
Beaghy Hill, 42,
Bealadoon. 66.
Bedlam vi&xe. 40. 41.84.91. 92.
Beltany, 41,%.
’ ’ ’ ’
Bervl, occurrenceof. in granite described, 78
(’ B&keen the Wat&s?’ 36. 89.
Big Bridge, 113.
’
’
Binanea, 63. 74. 76.
Binnadridoge, 86.
Binnaweelmore, 87.
Biotite-Chlorite-Epidote
Schists, Petrographical notes on, 166.
Black Strand, 111.
Blown sand, 112.
Bloody Foreland, 16,20, 61, 74,97, 110.
District, 66,97, 109, 112.
1)
adjoining
and
1)
)?
islands, 72.
and
Innishbeg
,Y
,)
District, 86.
Bog-iron ore worked, 61, 116, 117.
“ Boulder Bed, ” The, 17, 48, 49; suggested mode of formation of, 60.
Petrographical
notes on,
$9
161.
Boulder clay, 107, 108, 109, 110.
Braade Strand, 112.
Bralimmore, 69.
Breaghy Head, 89
Breen, 98.

166
Brick clay, 118.
Bridgetown, 20.
Brockagh, 32.
Bryan’s Bridge, 52.
Bullir, 105.
Bunl&e, 61.
Bullaha River, 11, 12, 110.
Bunbeg, 72, 97, 112.
Burton Port, 46.
Cabra, 62.
Cabrabrook, steatite worked at, 117.
Caffard Bay, 89.
Calabbec Rhdge, 6, 35, 41, 68, 69, 95, 96.
Callan Upper, 34, 94.
Callanacor, 34 : Petrographical
notes on
epidiorite of, 151.
Calleragh, 90.
Cambrian rocks, 50.
Campion Sands, 212.
Camowen, 30.
Camstone, 57, 68, 62, 6G, 117.
Camnsmore. bav of. 15.
Carntreena,’ 63,*1ld.
Cark Mountain, 32, 33, 87.
Castlefinn, quarry near’, 117.
Carrickadonnel, 76.
Carrickdronagh, 42.
Carrickfinn, 112.
Carricknaman, 105,
Carrickbrack, 3 1.
Carrigans, 21.
Carrigart, 112.
Carrowcannon, 83.
Carrowtrasna, 6, 30 ; cnmstone at, 117.
Carrownamaddy
River, 11, 34.
Carron Lower, 37.
Carrygally, flags at, 118;
Cashel Fort, 89.
Glebe, 82.
?I
Hill, 40.
3,
Mount, 6.
Casgellenan quarries, 61.
Cashelmore IIill, Petrographical
notes on
epidiorite of, 150.
Cashelnagor, 40, 84.
Catalogue of Minerals, 163.
Cavan and Lignaum, supposed thrust at, 114.
Central Granite Ranges, 6.
Chiastolite, 46, 56.
Church Hill, 20, 22, 49, 57, 62.
Cirque or coomb, 13.
Cladaghnabarnabrean,
98, 109.
Clady River, 13, 14.
Claggan, 82,112.
Claggantown, kc., lead ore at, 116.
Clay for brick-making, Ill.
pottery, &c., 106.
Cle&gort Hill, 46.
Clogher North, 11.
Cloghroe Bridge, 34.
Cloncnm. 57.
Clondallan, lode at, 116.
Clonkillv, kc.. camstone at. 117.
Clonm&s’Point, 90.
’
Cloone, 37, 89.
Coal, supposed existence of, 66.
Columbkille’s, St., Church, 99.
Lake, 120.
1)
$t., Well, 48,88
1)

Comtneen, 45, 72, 78, 109.
Convoy, 21.
Conwal, mineral indications at, 117.
Cooladaweon, 33, 34, 87.
Cooladerry Hill, Petrographical
notes on
quartzite of, 158.
Copper ore, 116, 117.
Corbane Hill, 109.
Corcashy, supposed thrust at, 114.
Corlacky Hill, 33, 87.
Cor Point, 46.
Carry Cove, caves at, 55.
Cottiau Upper, 62.
Coyle’s Town, 84, 98.
r
Craigdoo and Labbadoo, 114.
Craigmagowan, 33, 87.
Craigmore, 109, 110.
Craik, the late Mrs., reference to, 113.
Cranford District, 50, 61, 62.
Hill, 46, 61.
7,
limestone, 31, 38, 118.
,I
Rock, 31.
Crehore,
63.
Creeslongh, 14, 19, 35,36, 37, 61, 68, 92.
District, 34.
,t
Petrographical
notes on schists
1,
near, 167.
Creeve Hill, economic nse of sandstoue at,
63, 119.
Croagh, 6.
Croaghacullin, 11.
Croaghan Hill, 9.
and Hamelton grits, &c., 20, 65.
9,
Island, 89.
1,
Petrographical
notes on epidio0
rite of, 151, 152.
Cronghleconnell, 78, 108.
Croaghleheen, 69.
Croaghmore, 20, 58.
Croazhnacreggy,
53.
Croaghnamaddy,
82, 94, 112.
Crockadillisk, 86.
Crockalaght, 47, 52, 110.
Crocltanaffrin, 20, 64.
.
Crockandun, 57.
Crockatedane, 6.
Crockatee, 7, 39.
Crockator, 43, 53, 108, 109.
Crockawama, 6.
Crockmore, 6, 30, 48, 63, 68.
Crocknabrocky,
47.
Crocknageeragh,
47, 48, 88.
Crocknafarragh,
53, 54.
Crocknaglogh, 63.
Crocknakiila, 38, 90.
Crocknnlaragh, 8.
Crocknaneeve, 55, 74.
Crocknashanagh,
6.
Crocknasseagh,
Petrographical
notes on
boulder bed of, 161.
Crockraw, 67, 118.
Petrographical
notes on epidio9,
rite of, 165, 166.
Crockroc, 102.
Crocky, 93.
Croghan House, 36; Hill, 48, 63.
Petrographical
notes on boulder
9)
bed at, 161, 162.
Crohy, 43, 46,’ 56, 110.
analysis of soapstone at, 160,
1,

167
Crohv. atentite and sernentine at, 116.
Crok&rqh,
45, 53, 92.
Crolly, 43, 71, 78, 108.
Cromore Burn, 52.
Cronamuck, 68.
Cronaniv Burn, 111.
Crossroads, 68, 15, 19, 40, 51, 83, 91.
(Falcarragh) and Gweedore Dis7,
trict, 39, 51.
Crovehy Hill, 43, 46, 71.
Crnit Island, 85, 112.
CCu’;;EflH;, 6, 11.
Cieragh,
38.
“ Cnng, The,” 13, 108.
Curran Hill, 44, 45.
Curran’s Point, 42, 73, 74, 97.
Curreen
Hill, Petrographical
granite of, 131, 134.

notes

on

Dargan Hill, 47.
Dawros Bay, 111.
Derrybeg, 72, 112.
Derryloughan,
77.
Derrydruel, 97.
Dorryveagh Mountains, 6, 7, 1 I, 13, 31,
67, 68, 69, 91, 95, 108, 113
limestone at, 119.
De&more,
61.
Devonian period, supposed representatives
of, 23.
Diorito, arguments
fox contem;~oraneous
origin of, 64.
Petrographical
notes on, 139.
Dip&e, 45.
Director-General of the Geological Survey
on rocks of Tyrone, 21; on dykes of
Tertiary age, 98.
Dirkbez Hill. 6.
Dongh;l4,4i,
75.
Doaghmore Strand, 37,76. 113.
Doe-Castle Bay, 61. ’ ’
Dolerites, age of, 97.
7) Petrographical notes on, 145,147.
Dolomite, 45.
Donegal, Lakes of, 11.
series of rocks,
9) Metamorphic
succession of, 18.
series of rocks,
9) Metamorphic
probablo relations of, to 1hose
of Tyrone and Londouderry, 2 1.
Dooey Hill, 71, 110.
DooishMountain,
6, 11, 13,111; fault, 69:
113.
Doocharry, 45, 69, 77, 79,80,93, 108, 110,
111. 131.
Petrographical notes on granite
of, 131. 135.
Doon Balor, 102.
peninsula, 99,_100, 105, 106.
” Rock, 59 60.
Dc&oss Point, 89.
Douglas Abbey, 119.
Downings
Bay, Petrographical
notes on
epidiorite of, 150, 156.
Drainage, 10, 11.
Drumanaugh Hill, 68.
Drumardagh, brick clay at, 118.
Dmmbem, lode at, 116.

Drumbologe, 119.
Drumhoe, 87.
Drumboy sandstone, 119.
Drumdoo, 66. Drumfad, Petrographical notes on epidiorite
of, 151, 154 ; on Old Red
Sandstone of, 160.
Drumhallagh House, Petrographical
notes
on dolerite of. 146. 146.
Druminian Old’Chn&h, 35.
Drummanan Bridge (Rathmelton)
Petrographical notes on epidiorite of,‘lSl.
Drumkeen Chapel, 94.
Drumroe, 76.
Petrographical
notes on felstone
I,
of, 142; dolerites of, 145.
Drumnarigh, 36.
Dunaff Head, granites of, 137, 138.
Dunbeg, 47, 88.
Dundoonagher, 51.
Dundooan, 76.
Dunfanaghy, 6, 15, 38, 41, 51, 90, 91,99.
and Ards District, 37, 89. ’
VI
and Rosguill district, 80.
7,
Petrographical
notes on fel,,
stone, &c., of, 142; on
nhvilite of. 157.
Dungloe, 6, 10 ; Bay, 15, 17, 43, 71, 77,
78. 79, 92, 108, 110.
Dis&t,
45, 55. ’
Petrogrnphical
notes on granite
9,
of. 131. 136
proposed granite quarries at, 80,
Dunl&vv, 11. 41. 44, 54, 55, 70, 71, 92,
95,96, 97, 108, 110.
0
analysis of granite of, 135.
DunmoFe, 47,and83,Tor
88.Districts, 42, 43.
9

I

I

Duntally Bridge, 36; River, 11.
Duntinny, Petrographical
notes on epidiorites of, 154.
Dunwiley, 32, 33.
East Town, 99, 100.
Elvan veins, 72,104.
Epidiorites, Petrographical
notes on, 150.
&dote, occurrences of, 45.
Errieal District. 53.
,‘: Nountain, 6, 7,8,9,11,
13,19,20,
39, 40, 42,43,51,52,54,70,
91,
93.
Eurite, 107.
Falcarragh,
,,

20, 39, 41, 43, 75,92,97, 112.
and Gweedore District, 51, 68,
82, 91, 96, 109, 111.
Ice strire in district of, 122,123.
Petrographical
notes on epidiorites of, 166 ; on limestones
of, 169.
Fanad, 17, 20, 23.
Fanad and Dunfanaghy Districts, ice strias
in, 121.
,, District, 36, 81, 87,981 107.
,,
Glebe, 36.
,. Head. 37. 47, 76. 88.
,, Petrographical
notes on epidiorites
of, 160 ; on granites of, 131,136,
137.
,I

Pallagowan, 56.
Farnoge Burn, fault at, 113.
Farragans, 46.
alum-stone reported at, 116.
Faugger House, 38.
F&ore
2::::
::: 36, 37.
Feispathic dykes, age df, 83.
Felstone and Peldtone.porphyries,
Petrographical noies on; 141.
of Tory Island, 107.
Fibr&te, occurrence of, 43. 45, 46.
Fintown, 22,32, 69,71,90.
notes on f&tone,
1, Petrographical
&c., of, 142.
silver-lead near, 114.
Finn’kiver,
11, 107, 110.
Valley, 9.
F&s, localities for, 118.
quarries in, 30,33,34,40,41
,61, 57.
Fluzhtown, silver-lead ore near, 115.
Fossil-forms, indications of, 22, 32.
Fouque and L&y on minerals due to
contact metamorphism, 46.
Frazer, Dr., on Idocrase, 44.
Galena, 115, 116.
Galwalie Hill, 77.
Galway and Mayo, Silurian fossils in rocks
of, 21.
Garnets, 30, 42, 44, 69, 78.
G~oie6~;~.
, reference to, 46 ; notes by,
GibbLto&, quarry at, 117.
Glacial striae from Scottish ice-flow, 108.
height observed at, 109.
,,
systems of, 108,
7)
table of, 121.
Glaciatzn, 11, 14.
Glack, 68 ; limestone at, 118.
Glashagh River, 62 ; village, 76, 113.
Glaskeelan Brook, 12.
Glasky Bridge, Petrographical
notes on
epidiorite of, 151.
Glen, 17, 20; District, 29, 36; Head, 5,
17 ; village, 9, 67, 68.
and Lough Beagh District, 67.
:: Lough, 6.
note8 on granite of,
,> Petrographical
134, 135.
Glenalla Church, sandstone used in, 119.
House, 63, 64, 65,118.
Glengeagh, 6,7, 9,12, 17,68,95.
analyflis of grauite at, 133,135.
1,
Castle, 7, 10, 119.
,,
Glenb~ghillf~ll&l~~~
lead ore at, 69.
71
silver ore at, 114.
Glencariri~k, copper at, 117.
Glencar, Scotch, &c., ore at, 117.
Glencolumbkille Schists, 184:9,30,38,

Glenfin and Glendowan Districts, ice striae
in, 122.
Glengad Head, 20.
Glenlear, &c., Bog iron-ore and copper at,
116.
Glenleheen, 131.
Glen Swilly, 58, 61, 62, 110.
Glenties, 5, 9, 11, 77, 131.
Petrographical notes on rocks near
??
155.
Glentidaly, 63,64.
Petrographical notes on felstone,
,Y
&c., near, 142.
Glenvar, 63 ; locality for flags near, 118.
Glinsk, 37, 48, -107.
Gola island, 73, 74, 112 ; Petrographical
note8 on granite of, 131.
Golam limestone quarries, 61.
Golamore Island, 89.
Goldrum Bridge, 30.
Gorey Hill, 32, 87; silver-lead near, 115.
Gortadragon, 114.
Gortahork, 40, 84, 91,92, 112.
Gortalava, 74.
Gortcally, 63.
Gortnamona, 89.
Go;~,
58; lead and copper ore at,
Gortnaskeagh, 62.
Granite, concretions in, 80.
constituent and accessory minerals
of, 77.
containing sphene, 78.
economic uses of, 119-72, 80.
erratic blocks of, 109.
intrusive, 17.
identity of with foliated
?,
granite, 17.
into diorite, 7G
of ?ory Island, 102.
penetrated by dykes of felstonc
porphyry, 76.
Petrographical notes on, 130.
,,
relations
to adjacent rocks, 16.
7,
supposed Laurentian age of, 18.
3,
veins and tongues from, 42, 44,63,
1,
55, 56, 57, 68, 69, 72, 73, 74,
76, 76.
Graptolites, supposed, 22.
Gravel, 107, 108.
Gregory Hill, 58.
Greenfort Island, 81.
Greenport, 102.
Griffith, Sir R., reference to, 1Gl.
Grove Hall, anticline at, 58.
Gubbin Hill, 69, 91.
Gummeen, Doocharry, Petrographical notes
on granites of. 131.
Gweebarra, 6, lb, 14, 46, 110,111.
31
Bay, 5, 10, 11, 14, 15.
97
fault, 9, 10, 71, 1i2.
7,
River, 113.
I,

51,

quarked, 57,68
thickness of, 19,
67.
Glendowan Mountains, &c , 0, 11, 12, 67,
69,71, 80,91,96,
96, 113.
Glenfln and Glendowan Districts, 31, 48,
69, 96, 96, 107, 110.

Gweidore,
1)
..
I,

79

8,Valley,
14, 41,7,43,52,
10, 17.63, 55, 71, 84,
91, 92, 93, 98,112.
Bay, change in channel of, 112.
and Arranmore Districts. 84.
and Dungloe Districts, 71, 92,
97, 198, 118; ice &rise in,
123.
’

Baddon, Prof., on coral-like
forms at
Church Hill. 22.
Harmick. 50. ’
Harte, l&., on submarine peat, 111.
Harvey’s Rocks, 55, 82, 93.
Hatch, Dr., on concretions in granite, 80,
136, 137.
Haughton, Rev. Dr,, on analyses of granite,
132, 133, 135,
136, 137.
granite
of
Tory
&land, 102.
mineralsof Donegal,
130.
soapstone, 160.
sphene in granite,
78.
Hazelmount. 35.
Highlands oi Donegal, 6, 10, 17.
Scotland, 6, 16, 17, 21.
Hill, ‘iord George, mention of Rutland
Island by, 112.
Hone stones, occurrence of, 118.
Hornblende, occurreace of, in granite de
scribed, 78.
Hornblende
schists, Petrographical
note
on, 154.
Horn Head, 5, 14, 15, 38, 51, 55, 82, 93
94, 98, 99, 112.
Petrographical
notes on epi
9)
dioritee of, 150 ; on quartz
ite of, 168, 159 ; on schist
of, 157.
Horsehill House, 33, 34.
Ice-Age, 11.
Idocraae, occurence of, 44, 45, 69.
Igneous Rocks of uncertain age, 16.
Illanamarve, 74.
Illanatan, 56.
Illanglam, 47.
Illanmore, 47, 88.
Illion, 56, 85, 93.
notes on diorite of,
9) Petrographical
139.
Inch, 66.
Inishbeg, 15, 42, 99.
Inishcocle, 113.
Inishdooey, 15, 42, 56, 99,114.
molybdenite at, 11 G.
Inishf&, 44, 80, 84, 111.
Bay,
112.
3,
Inishinny, 112.
Inishmeane, 73, 109.
Inishowen, 20,21, 22.
dolerites of, 145.
,,
Head, 5, 21.
7,
North, 9.
Inlsh&rer, 112.
Iron ore, 116.
springu, 116.
I&nds, 15, 42.
“ Isles, The,” 118.
Joyce, Dr., on ancient
Island, 16.

names

of

Tory

Kane, Sir R., on pipe-clay at Tory Island,
106.
on sand at Muckish, 63.

Keadew Bay, 88.
Keeldrum, 19, 41,84, 91 ; mine at, 116.
Keenaghau, 58.
Kilcampbell, 38.
Kilmacrenan, 58,59, 62, 68, 120.
District, 68.
7,
limestone near, 118.
?,
Milford, and Church Hill
,1
Districts, 58.
Petrographical
notes
on
I,
epidiorites near, 151; on
quartzite near, 159.
Kilroe, Mr., on thrusting, &c., 88.
Kill, 35.
Killult, 83.
notea on epidiorites
7, Petrographical
of, 155.
Killygarvan, 63,64,65,
118.
Binacarragh , 3 7.
Petrographical
notes
on
1,
epidiorite of, 151.
Kingarrow, 6, 68, 96, 111.
Kinnead. 47.
Kinnalaigy,
5I
Kinnegar Strand, 64.
Kintale. marble at. 118.
Kirkneedy West, i3.
Knockalla, 9, 20, 21, 23, 57, 63, 66, 67.
and
Lough
Salt Quartzite
,?
Group, 46.
District, 47 ; flags at, 118.
7,
House, 64.
,+
lakes, 57.
Knoccateen Beg, 113.
limestone at, 119.
,,
Mountain, 50.
0
Petrographical
notes
ou
0
boulder bed of, 162.
Knockfrin, 66 ; sandstone at, 119.
Knock-na-Gra,
64.
Knocknacleavy, 63.
Knockletteragh
Mountain, 49.
Knockran, 9.
Knock Salt (K. Alt), 9,20, 68.
Kyanite, probable pseudomorph after, 45.
Bridge, 35, 68 ; Petrographical
notes on granites near, 131, 134,
135.
River, 10, 12, 25.
;aga’n)ore, 89.
dagrehy Cave, 104.
,akes and Mountain Loughs, 11.
due to moraine deposits, 16, 109.
:: due to solution of limestone, 14.
,, larger, special notice of, 12.
9, small, between Gweedore and Gweebarra bays, 14.
,amprophyres,
Petrographical
notes
on,
141.
,apworth, Prof., on fossil-like forms near
Fintown,
Church
Hill,
and Scallon
Bridge, 22.
‘eabanmore,
69.
L
L ,eabgarrow, 56, 111.
Petrographical
notes on gra
7,
nite of, 181, 155.
,eud ore, 116, 117.
,eafrin Hill, 57.
Lleatanmore, 6,
Lackagh

I:

I

Leanmore Hill, 89, 90.
Leannan River,
9, 11, 112, 59, 118;
Valley, 62, 63.
Leatmore, 48, 89.
Lee1 Point, 47, 88.
Lehardan, 63.
Letter, 58.
Letterkenny, 5, 10, 20, 21, 58, 66, 87,
118, 120.
Letterkenny and Ramelton District, 56.
Letterleague, 58 ; minerals at, 117.
Petrographical notes of rocks
I,
at, 156.
Lettermacaward,
7~, 108, 116.
t,
District. 46.
Petrographical
notes on
,,
granite of, 131.
Liiord, 5.
Limestone apparently overlpiog quartzite,
39. 41.
aasoc&tion with basic rocks, 41.
3,
at Cranford, 31, 38, 61, 118.
..
below the auartzite. 40.
cherty, 58: 118.
’
I,
dolomitic, 30, 41. 51. 57, 58.
66, 118.
’
’
examined for fOSBik4,19.
9,
microscopically,
42,
169.
for building and farming purposes, 118.
garnetiferous, 72.
group, thickness of, 57.
hydraulic, 57.
magnesian, becomingmarble, 32occurring in the quartzite, 43. .
1,
Petrographical
notes on, 161.
0
position of at Err&al, 43.
,,
prevalence of minerals in, 44.
quarries in, 30, 33, 34, 37, 38,
42, 44, 46, 57, 58, 61, 62,
119.
schistose with actinolite,
35,
*,
41, 44.
silver-lead ore in, 69.
,Y
wide band near Bedlam, 41.
Linsiort, 20.
Liskeran Hill, 32.
Lisnenan, 120.
Lissinisk, 34.
List of Papers published on the Geology
of Donegal, 23.
Londonderry, schists of, 2 1.
Lord Leitrim’s Lodge, 37.
Losset, flags at, 118.
Hiiis, 49, 56.
Lc&et Kerrs, 56, 57.
Lough Acrunane. 92.
Ad&, 92.
1,
Agannive, 14, 39,41.
71
Agher, 14, 38, 43, 44, 52, 78, 89.
Agbnish, 45; serpentine at, 116.
Petrographical
notes on
,I
limestone of, 160.
Agrougha,
40.
11
Aher, 102.
91
Ahooey, 102.
11
Akibbon, 57 ; marble at, 118.
tt
Petrographical
notes on
*.
,,
granite of, 131,
7,

I

I
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0

7,

Lough AIeane. 35. ’
Altan,‘12,
13, 14, 39, 41, 42, 52’
53, 92, 115.
Alurig, 11, 39.
Aninver, 98.
Anure, 44, 71.
Ayes, 102, 105,107.
Baiiyboe, 63.
Ballyhock, 14.
Ballymaghy, 88.
Barra, 10, 69, 97.
Barton, 45, 46.
Beagh (veagh), lO,I2,67, G8,113.
notes on do,, Petrographical
lerites near, 147, 149.
Bran. 88.
Brockagh, 41.
Carr, limestone at, II 8.
Casheinagor. 91.
Claggan,u30:
Clogher, 53.
Clo&illy Beg, 62.
Crovehy, 4 4.
Darragh, 62.
Deele, 32, 87.
Derryreel, 91.
Doe, 63, 77.
Dtmlewy, 12, I3,53,54,
108, 111.
Drumlesk, 108.
Feeane, 13,52, 110.
Fern, 12,57,58,62,63,
64,65.
Finn, 11,19, 20, 30, 32, 48, 90, 96,
96, 113.
notes
on
,, Petrographical
diorite near, 140 ; on dolerite near, 149.
Foyle, 11.
Gartan, 9, 12, 19,30, 118.
beds, 34, 56, 57.
0
Limestone
and Dolomite
,,
Group, 19,30,36,38,48,
51, 53, 68, SO.
Garnaholoway, hone stones at, 118.
Glen, 10, 12. 13, 67, 68.
Glentornan, 53.
Gorteen, Petrographical
notes on
epidiorite near, 151.
Gortnatraw, 48, 77, 82.
Greenan, 13, 19, 29, 30.
Iliion, 45, 97.
Keel, 61.
Kindrum, 37,47,48,88.
Kinny, 47,76,88.
Lagha, 53, 84, 97.
Leane, 14.
Long, flags at, 118.
Machugh, 97.
Maghery, 56.
Meela, 71.
Muck, 11.
Naboll, 52.
Nabrackbaddy,
13, 110.
Nacreevagh, 39, 43.
Nacung, 12,18,39,
53,52, 93,108
109.
Nagreany, 48.
Nagreenan, 53.
Nagulla, 46.
Nambraddan, 96.
(”
Napaste, 37.

bugh

Natooev. 14.35
Prockli&

4 1i

Ranny, 46.
Reelan, 13, 14, 30, 31, h7.
Rogan, (’ Scribed rock ” near, 65.
Roosky, 14, 35.
Salt (Alt), 12,13,14,19,30,47,49,
50, 59, 61.
,, District, 46.
,, Mountain, 12, 17, PO, 30,31,
46,6%
Sessiagh, 14, 38, 90; Petrographical notes on epidiorite of, 150.
Shannagh, 47, 68.
St. Colnmbkille, 65; Petrographical
notes on schists near, 156.
Swilly, 5,9, 11, 12, 14, 20, 37, 47,
63, 64,65,113,118.
Toome, 46.
Trusk, 39, 40,41.
Veigha, 109.
Loughaganhon, &c , lead mine at, 117.
Loughnacally,
63.
Logbnagreary,
77.
.
Lower Old Red Sandstone, 16,23, 47.
Lurganboy, 63 ; flags at, 118.
Lurgy River, 30, 46, 59.
,, Vale, 62.
Mackoght Hill, 13,52, 54.
Madevagh, 78 ; Petrographical
noted on
granite of, 131.
Magheraroarty,
55, 98, 101, 114.
Maghery, 45, 56, 77, 97,108;
serpentine
at, 116,
Petrographical
notes on granite
9,
of, 131.
Petrographical
notes on lime0
stone of, 160.
Magnetite, 109.
Maherlask Burn, 58.
Maley’s Rocks, i14
Manganese ore, 115, 117.
Bfartie at Duulewy, 44.
notea
on
7, Hill, Petrographical
phyllites of, 157.
Strand, 38, 90.
,,
,, in ‘blenleheen, 69.
32.
,Y near Dunfanaghy,
notes
,, of Kindmm, Petrographical
on, 160.
1) suitable for statuary work, 34.
white, 41.
Ma&mount, 36.
Massreagh, peculiar rocks at, 62.
Maumlack, 6.
M‘Henry, Mr., on fossil-like structures near
Fintown, 22.
,, ice-borne boulders, 17.
?1
near Church
1,
11 quartzite
Hill, 20.
Meena bollogan, 45.
Meenagappoge Burn. 42.
Meenalargan Hill, Petrographical
notes on
granite of, 131, 134; hornblende schist
of . 155.
<
Meenatotan,
43, 44, 45, 78.
Meencoolagh, 57.
Meendarragh, 91; lead at, 115.

Meenderrygamph, 53.
Meenlaragh, 42.
Meggart Headland, 104, 107.
Meskanneave, 63.
Metamorphic Rocks, 16.
series, general successiou of, 18.
Metan&phosed
Igneous Rocks, 16.
Mica of the granite described, 78.
Mica trap, 86.
Millford, Petrograpbicnl notes on diorite of,
140; on dolerite of, 145, 146;
on epidiorite of, 165 ; on granite
of, 13 1 ; on schists of, 156.
,, Workhouse, stone used in, 120.
7, Schist and Epidiorite Group, 62,63.
notes
3, Schists, 2il; Petrographical
on, 156.
Mill Bridge, 32
Millbrook. 120.
Milltown bridge, 59.
Minerals in Donegal. writers on, 130, 131.
Misty Laughs, 69, 97.
Molybdenite, 116.
Moraines, 13, 108, 109, 1 IO.
Morard Head, 104, 107.
Moross Ferry, 36, 89.
Mountains, leadingphysical
features of, 5.
Lough Salt and Scralgs Range
of, 9.
MoyleBridge, Petrographicalnoteson
diorite
of, 140 ; on dolerite of, 145,
146.
Moyle Hill, 63.
Moylenanav, 6.
Moyloghill, 65.
Moyra, 41, 112.
MuckishGap,
11, 39, 41, 52, 109; sleatite
at, 116.
9, Mountain, 7, 8, 13, 20, 34, 35,
39, 2, 51, 52, 91,92, 107, 109,
114.
*. sand. 52.
Mullighblagh;
47, 82.
JIullaghderg,SO, 112; Petrographical uotes
on granite of, 136, 137.
Mullagheep Hill, 58 ; limestone of 118.
Mullion structure, 53, 54.
Mulroy Bay,9, 14, 30, 31, 33, 37, 46, 18
50,57, 59, Gl, 62,76, 89, 113,120.
Murreen Hill, 47 ; dioriteat, 88.
Nahoory, 59.
“ Narrows, The,” 14, 113.
Native forest, 7.
Necks of eruption, 35,47,59,60,
Newbridge Strand, 64.
Newtown Tully, Petrographical
schistose grit of, 159.

88,89.
notes on

Oak Park, 66.
Old Red Sandstone and Conglomerate, 23,
47, 66, 67; Petrographicalnotes
on, 160.
Old sea-cliff, 113.
Oldtown, 77 ; flags at, 118.
Orthncla~e of the granite d&&be 1, 77.
Oughterlinn, G6, 118.
Owenbeagh Glen, 60,90,91.
lode at, IX
’
,,
I,

Owenbeagh

Glen, Petrographical
notes on
limestones of, 160.
River, 11, 12, 32, 68.
Oweibeg River, 35, 96.
Owencarrow River,10 , 11, 12, 67, 68.
Oweu River, 11.
Oweneu River, II.
Owennagreeve stream, 35, 41.
Owenwee River, 113.
Owey Island, 85.
Oweyntholish, 102.
Palseontological Evidences as regards the
geological age of the Donegal Rocks, 21.
Parland, Dr., reference to Statistical Survey
by, 118.
Peat Bogs and Alluvial Flats, 110, 111,
112.
9,
roots of trees in, 110, 111.
Pc$atite,

.

submerged,
42, 44, 56, 110,
68, 69,
111,75,112.
77, 78.
Petrographical
notes on, 138.
PhyIZtes, Petrographical
notes on, 157.
Pipe-clay, deposit of, 106.
Plagioclase-augite-rocks,
Petrographical
notes on, 144.
,,
Hornblende - Augite - Olivine
rock, Petrographical
notes
on, 143.
Poiso&l
of the
13,granile described, 113.
77.
Glen,
53, 69,70, 108,
Basalt dykes at, 96.
,I
Petrographical
notes on
0
granite of, 131, 133,
135 ; on dolerite of 147.
Pollabrahcr, 104.
Pullaguill Bay, 82, 98, 112.
Petrographical
notes on
,>
dolerites of, 145, 146 ;
on schists of, 157; on
quartzite of, 159.
Pollawaddy, 56.
Polldeva, 45, 66.
Pallet, 47.
Pollnacally, 45, 5G.
Portachalla, 105, 106.
Port Doon, 105, 106.
::
,?

Salon,
Lough, 37,
51 47, 81, 82, 88, 113.
Petrographical
notes of rocks
7,
at, 143, 144, 151, 154, 156.
Post-Pliocene Formation, 16.
Potatone, 46.
Quarry Point, 35.
in green porphyry, 66.
Qulitz in granite, 77.
reef, 89.
veins and lodes. 116.
Quartziferous Felstone-Porphyry,
of Tory
Island. 107.
Quartzit&
and Quartz
Schists, Petrographical notes on, 158.
Quartzite range of Erripral and Muckish, 7.
appearance of as compared
9,
7,
with granite ranges, 9.
,,
gradations into from mica-schist,
40.
77
7,

Quartz&
!Y
0
0
9,
7)
7,
1,
7,
7,
0

group of Knockalla, Knock Salt,
and Errigal, 20.
passing into gneissose rock, 55.
of Kilmacrenan, 61.
Knockalla
‘( pipe quartzite,” 21.
of Lough Salt, 69, 62.
of Tory Island, 105.
thickness of at Errigal, 64.
,,
Knockalla, 67.
7,
Lough Salt, 61.
I,
Muckish, 62.
,,
Scraigs Mt., 49.

Raghtin More, 9, 20.
Raised beaches, 113.
Ranaghroe Point, 86.
Ranny Hill, 57, 63.
Raphoe, 21.
Rathmelton, 5, 12, 66, 118, 119.
Petrographical
notes on fel71
&me, &c., of, 142.
Rathmullan, 5, 20, 34, GG, 120.
and
Letterkenny
Districts,
ice+triae in, 124 128.
flags near, 118.
>,
Petrographical
notes on dole1,
rite near, 145, 146;
on
epidiorite
near, 151;
on
schistose grit near, 159.
Ray River, 41, 83, 107, 112.
Recent Formations, 16.
Reelan River, 11.
Rinboy Point, 76.
Rincleran Strand, 38.
Rinlafferty Head, 104, 105, 107.
Rinmore Point. 76.
Rivers, 10.
’
Riverdalliff Point, 74.
Roches moutonnk&, 77.

Rock-basins, 11, 13, 14.
Rock IIill, 58.
Rocktown, 92; Staurolite at, 40.
Rosgarrow, 62.
Rosguill District, 60, 75, 112.
7, Petrographical notes on dolerite of,
145 ; on epidiorite of, 155 ;
on felstone, &c., of, 142 ; on
granites of, 131.
Roshin Lodge, Petrographical
notes on
granite of, 136.
Rosjblaney, 36.
Rouses Strand, 76.
Roqsiuagor Point, 51.
Ro!sillion, 78, 86.
Roasnakill, 36, 88.
Ross Point, 36.
Rough Island, 56, 61.
Roughpark, 120.
Russell, Mr., marble quarried by, 64.
Russel’s Ferry, Petrographical
notes on
granite of, 131.
Rutland Island, 71, 111, 112.
Sahlite, occurrence of. 130.
Saltpans, 117, 118; copper at, 116.
notes on epidiorite
9, Petrographical
of, 151, 152 j on qnartzite of,
158.

173
Sand and gravel, 108,
,, drifted, 112.
dunes, 112. 113.
Sa&tones
and grits, 119.
Scallan Bridge, 22 ; river, 32.
Scalpnadinga,
85.
Scapolite, occurrence of, 45, 130.
Schorl, 46.
Schistose grita, Petrographical
notes on,
159.
Scoltaglassan,
73.
Scoltdarry, 90.
Scoltgarhyancaui,
106, 107.
Scoltnacranagh,
105, 107.
Scoltnagavogue,
76.
Scoltnalinga, 73.
Scoltnamorlan,
102.
Scoltnashellig,
104, 107.
Scoltmorris, 107.
Scoltshoarsa, 105.
Scott, Mr., references to, 46, 52, 78, 130,
160, 163.
Scraggy Bay, 47.
Scraglea, 52,92.
Scraigs, 9, 20, 95.
Mt., 48, 49, 107.
Sc&ly, ic., mineral indications at, 117.
Seacor, 62.
Sea-laughs, 14.
Seaview Lodge, flags at, 41.
Sessiagh Bay, 37, 113.
Serpentine quarried, 45,46.
“ Seven Arches,” The, 88 : Petrogranhicai
notes on lamprophyre
at, ikl’;
on
schist at, 168.
Shanowen River, 41.
forms at
Sharman, Mr., on fossil-like
Church Hill and Fintown, 22.
Sheep Haven, lO,ll, 14,19,34,35,47,68,
Petrographical
notes
of
,,
felstone, kc., of, 142.
Sheep Knowes, 47.
Sheskinaroan, 78, 130.
Silver-lead ore, 69, 114, 115.
Skull Island, 113.
Slate Hill, bog-iron ore at, 117.
Slates for economic purposes, 118.
Slieve League, 17.
Sliere Snaght, 6, 9, 97.
Soapstone, analysis of, 3 60 ; locality where
worked, 46.
So&s, Prof., on fossil-like forms at Church
Hill, 22.
Sphene in granite, 73,78,86,137.
rock, 130.
Spr&$eld,
36.
Staghall Mountain, Petrographical
notes
on hornblendic schists of, 154.
Stag Rocks, The, 66.
Starling Cove, 82.
Staurolite in schists, 30,40, 42, 45.
Steatite, 46,116, 117.
St. John’s Altar, 99.
St. Johnstown, 21.
Stookmore, 88.
Stramartin Bridge, 72.
Stranabrad,
Petrographical
notes
on
diorite of, 140.
Stranorlar,
11, 21.
District, 32, 86, 94, 98,
,,

Streamstown West, 61.
Stroangibbagh,
32, 33, 87.
Sturrel Hill, 9.
Sulphur ore, 116, 117.
Swiliy Beg, 88 ; Petrographical
dolerites near, 147.
,, River, 11,20,32, 90,107.
Valley, 119.
Syel;ite, 86.

Tamney

note3 on

(Tawny), 17, 36, 48, 82, 88, 89.
107.
Petrographical
notes on dolerIte,
,,
of, 145.
Teall, Mr. J. Harris, references to, 46 80,
160.
Temple Anvoresher, 99.
Templebreaga Arch, 56, 82.
Termon R. C. Church, 59.
Tertiary Volcanic Rocks, 16.
Thonevancil Hill, 32. a
Three Tops Mountain, 32,94 ; Pctrograph+
cal notes on Augite-Syenites
of, 138.
Thrust planes, Ei2,61,62.
Tievealehid Mountain, 92,110.
Tirkillen, 57, 116.
Toberkcen, 108.
Tor, 42, 43, 44, 53, 71,78,86, 108; Petrographical notes on granite of, 136.
Torahaur Island rock, 105.
Toradardeen, 102.
Torbane, 76.
Torbanuy, 105.
Tnrglass Island, 73.
Tormore, 100, 106.
Tornamullane,
74
Tornaweelan, 107.
Torranaman,
106, 107.
Torv Island. 15. 99. 101. 102: General
Description, 98; Tory Peak,
100,105.
Detailed Description of, 102.
Petrographic
a1 notes
on
,I
dolerite of, 147, 148; on
epidiorites of, 150, 166 ; on
felstone, &c., of, 142; on
granites of, 131, 135, 136,
i37;
on pegmatites
of,
138; on quartzite of, 158.
Pipe-clay at, 106.
Tourm&ne:occurrence
of. 46. 56.
Trabeg, Petrographical
notes ‘on epidiorite
of, 150.
Traglish Point, 93.
Tramore Bay, 113.
Tranarossan Bay, 74.
Tramenagh Bay, 15, 17, 66, 71.
Treantaboy Bridge, 87.
Treankeel, 32.
Treantagh, 57, 58, 59.
Tremolite, occurrence of, 44, 72.
Truskbeg, 61.
Trusklieve, 71.
Truskmore, 61.
Tuilaghobegly River, 13, 83.
Tullagh Upper, 47.
Tuilard-Breeches,
46,56.
Tullychullion, lode at, 117.
I
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Urnfin Island, 74.
Petrographical notes on gra,,
nite of, 131.
Unconformability
believed to exist, 69.

Wad, occurrence of, 117.
Watershed, course and direction of, 11.
West Town, 99, 100, 102, 104, 106, 107.
Whinstone, economic use of, 66, 119.
White Horse Rock, 32.
Wilkinson, Mr. George, on camstones at,
62, 117.
“ Wishing Chair,” The, 103.
Wollastonite, 45.

Valleys and Lines of Depression, 10.

Zeolites, occurrence of, 97,

Tullyfern, 64.
Tyrallen, 33, 34.
Tyrone, rocks of, 21.
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