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THE collection of the Geological Survey is displayed in room No. III. East. It is limited to
specimens obtained from Ireland, and consists of two parts—one illustrating the typical rocks
of the country, the other the fossils contained in them. There are likewise exhibited in the
gallery, drawings, photographs, maps, and sections, intended to illustrate the sets of
specimens and to give an idea of the scenery, economic products, and geological structure of
different parts of the country.

The rock collection is arranged geographically, the products of each of the four Provinces
of the country being grouped in close proximity to one another. The cases containing the
rocks are the wall-cases along the side of the room, lettered A to G ; the upright-cases placed
above the table-cases in the middle of the room, marked with Roman numerals from I. to
XXXII. ; and one tablecase, XXXIII., at the N. end of the room. Both numbering and letter-
ing run from the south to the north end of the gallery.

The collection of fossils is arranged in stratigraphical (historical) order, beginning with the
earliest known forms of life and passing up to the most recent. It will be found in the table-
cases in the middle of the room and under the windows, numbered from 1 to 42, and in a few
cases and on pedestals on the west side of the room, numbered 42-53, proceeding also from
south to north.

The general order in which the specimens are intended to be studied is from left to right.
The numbering on the labels of the specimens refers to the registers kept by the Survey, and is
not consecutive, but it is convenient to use these numbers in referring to specimens of interest
and importance, while the general sequence of remarks and description in this Guide adheres
to the order of arrangement just indicated, from case to case, and from left to right.

1. THE ROCKS.

It has been found advisable to arrange the rocks in three broad classes. 1st. Those which
result from the cooling of the heated matter of the earth’s interior, have come to the surface
through volcanic activity, and have been ejected in the form of lavas and ashes, injected into
or between other rocks as veins, dykes, or sills, or thrust in mass into other strata as necks,
bosses, or laccolites. These are the Igneous Rocks which are for the most part built up of
crystalline minerals ; they are usually unstratified and unfossiliferous : 2nd. Those which
have been made out of the broken fragments of pre-existing rocks, worn from them by wind,
weather, and water, and deposited for the most part as sediments on the sea floor. These are
the Fragmental or Sedimentary Rocks, and are for the most part built up of consolidated
pebbles, sand, or mud, or of the relics of organisms ; they are often fossiliferous, and almost
invariably are arranged in beds or strata (bedded or stratified rocks). 3rd. Those which have
usually been made by the modification or metamorphism of some other rock, either sediment-



ary or igneous, by the agency of heat, water, pressure, brought into action by some great earth
movement, or by the influence of the intrusion of igneous rocks. For want of any com-
prehensive name to include the various processes which have contributed towards the
formation of such rocks, the term Foliated Crystalline Rocks will be used here, and it will
include most of the types formerly included under the term Metamorphic rocks. They are
built up of crystals which, however, are usually arranged in folia or layers which imitate in.
general appearance the strata of the sedimentary rocks.

The Rocks of all these types are arranged and described according to the Provinces of
Ireland in which they occur. A general notice of the rocks of each Province is followed by a
more minute account of its igneous rocks.

The Wall-Cases.—Igneous Rocks.

The igneous rocks are placed in the large wall-cases lettered A to G, beginning at the south
end of the room. A study of these cases will give the student a history of volcanic action in
Ireland from the earliest times up to the great outbursts which covered the north-eastern
counties with vast floods of lava. The igneous rocks from Leinster are in cases A and B,
those from Connaught in C and D, from Ulster in E and F, and those fromMunster in case
G. The general grouping is topographical ; where any marked region of igneous activity can
be clearly defined its products are put together, the deeper-seated (Plutonic or Granitic) rocks
claiming attention first, next the dykes and sills which may have nearly reached the surface,
and lastly the ejected lavas and ashes.

The upper part of these cases is occupied by maps of some of the chief areas illustrated by
the specimens below, the sides by drawings, and the bottom of cases A and G by large
specimens for which there is not room elsewhere. A few large specimens are also placed in
case XXXIII. and some on the pedestals on the west side of the room. The drawers under the
wall-cases contain duplicate specimens, or those which cannot be displayed for want of
space.

In the arrangement of the igneous rocks the chief basis of classification is chemical com-
position. Four great groups of these rocks are recognized—the acid, intermediate, basic, and
ultra-basic—according to the amount of silica they contain. The acid rocks contain more than
65 per cent, of silica, the intermediate from 55 to 65, the basic from 45 to 55, and the ultra-
basic below 45 per cent. Each group is again divided according to the nature of the white
minerals (felspars, &c.), and black (ferromagnesian) minerals which it contains ; thus syenite
is distinguished from diorite because its most abundant felspar is orthoclase, while that of
diorite is plagioclase. Each of these smaller groups is further sub-divided according to the
state of crystallization of the constituent minerals in the rocks—a condition which has de-
pended largely on the depth at which the material consolidated, some portions having crystal-
lized deep down below the earth’s surface (Plutonic rocks) ; others near or at the surface, as in
lava flows and superficial intrusions (Volcanic rocks). By this classification the plutonic,
coarsely crystalline, granites, for example, which probably solidified at great depths, are
separated from the micro-crystalline or cryptocrystalline rhyolites, and from the glassy pitch-
stones which are connected with volcanic action and have often been erupted above ground.

The Upright Table-Cases.—Other Rocks.

These cases will be found attached to the upper part of the table-cases, and they contain
the rest of the rock collection. The plan of the cases divides the gallery into nine bays, and
these are so arranged that in the second bay the reader would be surrounded entirely by the



sedimentary rocks from Leinster, in the third by the foliated crystalline rocks from the same
Province, in the fourth by sediments from Connaught, followed by the foliated rocks, and so
on. In the treatment of each case the two lower shelves are taken together, and the whole
space between two vertical bars treated as one compartment.

Sedimentary Rocks.—These are arranged in stratiyraphical (historical) order ; the oldest
system is placed first and on the left, and is followed towards the right by newer and newer
systems. The sub-division of systems is, when practicable, carried as far that expressed on the
survey maps. Within each sub-division such as the Carboniferous Slate, or Lower Carbon-
iferous Limestone, and also where the systems have not at present been divided, the grouping
of specimens is according to districts, ranging generally from N. to S. and from E. to W. in
each Province.

For want of a more convenient method of classification two or three different types of
rocks are placed together as a third series in the remaining upright table-cases, VII.—X., XV.
—XVIII, XXIII.—XXVI. ; they have, however, these important characters in common, that
they are now for the most part crystalline rocks which are foliated, that is, have their com-
ponent minerals arranged in layers, and that they have been profoundly modified or meta-
morphosed so as to lose many of the characters they originally possessed. This is due either
to the heat caused by the intrusion of some local mass of igneous rock as in the case of the
schists in the borders of the great Leinster granite, or to some more wide-reaching cause
which has brought heat, pressure, and water to bear in producing great chemical and
mechanical changes in regions that have for the most part been the focus of intense earth-
movement during the formation of mountain chains, as in the rocks of Donegal in cases
XXIII.-XXVI. Some of these rocks have originally been sedimentary, some igneous, but
chiefly intimate mixtures of the two types ; they are now, however, converted into quartzites,
marbles, granulites, gneisses, and schists.

The top rows of these cases are occupied by large specimens of rocks belonging to all
classes, but placed here for want of space elsewhere or in order to enable them to be more
clearly seen. They are, as a general rule, allied either in rock type or locality to the specimens
placed immediately beneath.

The upright-cases I., II., and XXXII. are temporarily reserved for the display of recently
acquired specimens or those of immediate or local interest.

2. THE FOSSILS.

The Flat Table-Cases.

This collection is classified according to the chief divisions or Systems of the geological
record ; thus all the representatives of the life of Lower Silurian time will be found together ;
on the left of them those from the Cambrian rocks, and on the right those from the Upper
Silurian System. Within each system the fossils are arranged according to their zoological
affinities, the whole of the Graptolites of the system being followed by the Corals, these by
the Crinoids, Cystids, Trilobites, and so on in order.



2.- CONNAUGHT.

1. General Account of The Rocks.

Connaught is divided geologically into two very dissimilar parts by a line running from
Sligo to Galway—the western tract of mountains and the eastern plain. The former is again
severed into three regions by belts of Silurian strata ; the region extending from Benwee Head
to Achill and Lough Conn, which sends out a long north-east tongue to the Ox Mountains and
Slieve Gamph, is divided from that of Croagh Patrick and Westport by the Carboniferous-
covered Silurian trough of Clew Bay and Clare Island, and this in turn is separated from the
Connemara Mountains by the trough of Lough Mask, Killary Harbour, and Mweelrea. All this
ground, except where otherwise stated, is occupied by gneisses and schists, quartzites and
marbles, of great antiquity, pierced and seamed by intrusive rocks of several types, from the
acid granites of Blacksod Bay and Galway to the serpentines and picrites of the Ox
Mountains and Roundstone. The highest summits and most picturesque peaks are built of
quartzites and quartz-schists, diversified by steep cut valleys and abrupt escarpments where
the bedded and less metamorphosed Silurian rocks come to the surface. The coast scenery
corresponds with that inland, and the harder masses of resisting rock rear themselves against
the waves in lofty cliffs, like those of Achill, which tower nearly two thousand feet above the
sea.

East of this line all is changed, and the broad Carboniferous Limestone plain stretches
away eastwards to join that of Leinster, broken only where older rocks push up to the surface,
giving rise to more rugged country at Ballaghaderin, Slieve Baun, and Slieve Aughty ; where
plateaux of higher Carboniferous rocks stand above the surrounding country in the form of
terraced scarps and outliers, like those of Ben Bulben and Lough Allen ; or where the lime-
stone of the southern margin itself takes on similar characters, and forms the terraced steps
characteristic of the “ Burren area.”

The dividing line between the mountains and the plain is marked by the western chain of
great lakes, Loughs Conn, Mask, and Corrib, continued by a belt of broad river valleys and
sea gulfs, rather a significant feature when the general relations of scenery to geological
structure in Connaught are carefully studied.

CASES XV.—XVIII The Foliated Crystalline Rocks.

Although it is by no means proved that the rocks of the mountains are the oldest in the
Province, yet as some of them present structures and mineral characters not met with amongst
unaltered sediments, and as no definite relationship has as yet been conclusively established
between these two groups of rocks, it will be convenient to treat them first, premising that by
so doing there is no intention of prejudicing the discussion of their age For convenience of
description the district will be split up into four areas running from north to south. 1, North
Mayo, the Belmullet and Blacksod region with Achill Island and Curraun Achill as far as
Nephin; 2, Southern Mayo, the district of Westport and Croagh Patrick ; 3, Northern Galway,
including the Omey, Clifden, and Learn areas, with the islands on Lough Corrib ; 4, South
Galway, the area from Roundstone to Galway Town.

Case XV.—The Ox Mountains, Belmullet and Achill. (Map C.)—The chief Plutonic
rocks of the Ox Mountains are coarse porphyritic granites (v. page 52) at times graduating
into gneisses, which contain all the constituents of granite but are foliated. At the western
edge these rocks pass under a series of mica-schists (2887), quartz-schists (1123), and



sheared grits (the rock called “ pennystone” in this area) (874) like those occurring in
Donegal. This series, which in the nature and association of its component rocks presents
every reason for supposing it to be of sedimentary origin, sweeps across Mayo from Nephin
to Belmullet, its constituent members being several times repeated by folds, the quartzites
(2999) and quartz-schists forming mountainous country, the mica schists and lead-coloured
phyllites forming rolling up lands. The limestones are gritty, full of fragmental quartz, and
foliated with layers of emerald-green mica (3023). These rocks come, into contact with
gneisses (1128, 1132, 2952) and granites about Belmullet, their contact with the latter being
clearly due to intrusion of the granite, which has produced, along the junction planes, a
knotted schist (1146, 1134 and 5) with “ eyes” of felspar surrounded by folia of mica. The
junction with the gneisses is usually a thrust plane (3618), and the gneisses are massive
(1126), hornblendic or actinolitic (1130), micaceous (1135), granulitic, much contorted
(1128), and penetrated by dykes of amphibolite (1145,1129), epidiorite (1138) and recent
basalt. A fine grained, slabby, quartz-schist, very like that known as “ moyne-schist” in the
Scottish Highlands, is found to the east of Erris Head (1131).

Following the sedimentary series down to Achill Island the chief features are the abund-
ance of quartzites (1150) and quartz-schists (1151) passing into massive quartzose
conglomerates (1148) which have been much crushed by earth-movement so that the pebbles
have been sometimes drawn out to threads (1149).

Case XV.—Croagh Patrick and S. Mayo (Map C. and IX; Sec, 30).—A belt of mica-
schists, coarse, foliated, pebbly, grits, and graphitic schists, flanks the Croagh Patrick range
to the north and passes to Westport to join the similar rocks of the Ox Mountain area. Quartz-
ites occur on Croagh Patrick, and to the north there is a great mass of serpentine (1153, 4, 5)
probably produced by the metamorphism of an igneous rock. Knotted schists with all the
characters prodiiced by contact-metamorphism occur in the neighbourhood of the
Corvockbrack granite.

Cases XV., XVI, and XVII.—Northern Galway (Map D.) This area includes the inter-
esting ground between Omey and Clifden, that about Leam, and the Islands on Lough Corrib.
The rocks chiefly represented are muscovite (1157), chiastolite (1159\ and talc-schists (2513),
limestones (1169) and dolomites (1170), including the beautiful marbles of Gregg quarries
(655, 6). These would be more valuable if only they could be raised in larger blocks. Copper
ores have been found in this neighbourhood. Associated with the limestones are ophicalcites
and serpentines (1161, 4, 5, 6, 7, 1182, 3, &c.) from Streamstown, Recess, and elsewhere,
which form the beautiful Galway marbles and “ Eozoonal rock” (1162), so called from its
resemblance to the Canadian rock which was once supposed to contain the earliest known
fossils. These rocks consist of fine or coarse puckered bands of a light green serpentine
alternating with layers of crystalline calcite. Some of the darker and more massive serpent-
ines which have the characters found in those derived from igneous rocks, are translucent and
very beautiful (1181). These serpentines, ophicalcites, and marbles are most useful for inter-
nal work, as is admirably shown in the Museum of Science and Art, the National Library, and
many public buildings in Dublin. About Leam the rocks are chiefly knotted schists, some of
which are probably produced by contact alteration (2923), others are of the foliated grit type
(687). Associated with these are lead-coloured mica-schists (2910), phyllites often much
puckered (2924), and hornblende-schists, probably in most cases produced by the meta-
morphism of basic dykes (1178, 2563). There are garnet rocks (887), quartzites (702), with
foliated and crystalline limestones (657, 8). Gneisses also occur (2541), but some of these are
certainly foliated granites. Similar gneisses (1184, 5) and schists (1187, 97) occur on Lough
Corrib and its islands, associated with the serpentines (1189, 9.0, 92) to be subsequently
described.



Case XVIII.—Southern Galway. This area extends eastwards from Roundstone to
Galway. About Roundstone and Slyne Head in south-west Galway mica-gneisses (1200)
occur associated with hornblendic gneiss (1173), epidote rock, a rock mainly made up of
epidote (an unisilicate of lime, iron, and alumina) (1175), and “ moyne-schist” (1158), all
being penetrated by the igneous rocks to be mentioned later on. At Town Park on S.E.
Galway, the plutonic complex includes many foliated rocks, but very few which can be safely
referred to a sedimentary origin. The massive foliated rocks will be described in connexion
with their igneous accompaniments.

CASES XI AND XII.—The Silurian System.

The rocks of this System come to the surface in three very important areas ; at Ballagh-
aderin, the environs of Clew Bay, and betweenMweelrea and Lough Mask, besides other and
less important regions like that of Slievc Baun and Slieve Aughty about Loughrea. The rocks
do not present any great differences from those already described in Leinster, but the local
peculiarities will be noted below. Lower and Upper Silurian rocks appear to occur in the same
areas, but the lowest rocks of the system are not known there, a significant fact when taken in
connexion with the absence of all Cambrian rocks. A remarkable feature is the presence of
contemporaneous volcanic rocks in the Upper Silurian System, a thing not known in Britain,
and only paralleled by the igneous rocks of Clogher Head in Kerry. Another important point
is that some of the Silurian rocks are so intimately associated with crystalline schists that it is
not easy to draw a boundary line between them, and this has led to the belief, which may
possibly be correct, that the sediments have passed into foliated crystalline rocks under the
influence of metamorphism.

The rocks are of little economic importance, but anthracite has been worked at Lough
Gowna and Drumsna, while anthracite in nearly vertical beds occurs at Kilnaleck, and lead
and other veinstones exist in the Silurian and Carboniferous rocks near Lough Mask. Some of
the most striking scenery in Galway and Mayo, as at Killary Harbour, Mweelrea, and Delphi,
is situated in these rocks. The fossils will be noted under the localities in which they have
been found.

In the district of Uggool and Ballaghaderin two divisions of the Upper Silurian rocks are
represented on the published Survey maps ; the lower, containing fossils attributed to Upper
Llandovery time, consists of red and purple sandy shales (926) with sandstones and grits ; the
upper, or Wenlock rocks, are deep purple flags with a few shale beds, and a band of con-
cretionary limestone. Associated with the upper division is a series of volcanic rocks,
including columnar and other felsites and their associated breccias and ashes, with intrusive
masses of augitic granophyre and diabase dykes.

AboutMohill, Drumod, and Ardglass the Silurian strata consist of dark greywacke grit
with bands of slate (1440) like that found in the Slieve Baun area to the south-west ; the few
fossils found near Slieve Baun indicate that Llandeilo, or Bala, or even possibly both Series
are present.

Patches of Silurian rocks, slates (859, 860), and grits (1119) occur at Louisburg, west of
Croagh Patrick, and on Clare Island (695), where an Upper and a Lower division have been
separated and mapped. Fossils are found in the calcareous shales of this area (928), and some
of the slates and grits have the aspect of such alteration as is produced by the intrusion of
igneous rocks.



TheMweelrea and Slieve Partry area (Map D; Sec. 30). Mr. Kinahan has divided the
Silurian rocks into the following sub- divisions, in descending order, and he suggests the
annexed correlation with English equivalents :

4. Salrock Beds, = Ludlow Series.

3. Mweelrea Beds, = Wenlock Series.

2. Owenduff or Gowlaun Series, = Llandovery Series.

1. Doolough Beds, = Lower Silurian System.

The Doolough Beds consist of olive green shales and slates (1120) alternating with thin
greenish grits (696), and sandstones, sometimes pebbly (646). Many fossils have been found
in these beds. The Owenduff or Gowlaun Series consists of conglomerates (1003), grits (647,
8, 9), slates, shales (929), and quartzlte (869), with a bed of limestone, and at certain
horizons beds of inters tratified (?) felsitic lava. The Mweelrea Beds are coarse green and
purple grits with interbedded massive conglomerates and olive green slate bands, associated
with intrusive felsites near Killary Harbour, and lavas of felsitic and andesitic composition
about Lough Nafooey. The Salrock Series is made up of green slates (923, 4) and thin-bedded
grits, occasionally fossiliferous, covered by red slates, thick quartzose grits, and limestones
(875). A large series of fossils has been obtained from the Upper Silurian strata, including
characteristic Corals, Trilobites, Brachiopods, Gastropods, and Cephalopods. As the Geo-
logical Survey is at work upon this district it is possible that the classification and correlation
given above will need modification ; at present it is safe to state that the quartzite of Lough
Nahaltora, which is identical with that of Croagh Patrick, both containing a thick boulder
deposit, appears to underlie the Doolough Beds, and is in turn apparently underlain by
indurated fossiliferous strata which pass eastward into phyllites and mica-schists, and appear
to rest on green and banded grits. Some of these rocks are metamorphosed by the intrusion of
the Corvockbrack granite. The Silurian rocks as a whole give rise to a picturesque country cut
up by deep valleys into mountains which, at Mweelrea and near Delphi, rise to a considerable
height, and give birth to many streams in their flat bottomed, steep-sided corries, which are
called lugs in the locality. Some of the slates are worked for roofing purposes.

In the Loughrea area the hard, black, coaly shales (1638) which contain Graptolites, and
are interbedded with soft grey shales (1636), are probably of Llandeilo age, and the overlying
conglomerates and sandstones seem to belong to the Bala or Caradoc Series.

Case XII.—The Old Red Sandstone.

This division covers only small areas in Connaught; it just fringes the main Silurian tracts,
and occasionally crops out alone amongst the surrounding Carboniferous strata. It probably
all belongs to the higher division of the System, with which it corresponds in lithological
characters, as will be seen from the detailed descriptions. It yields no products of economic
value, as a rule forms a physical as well as a geological fringe to the Silurian country, and has
yielded no fossils except occasional plant remains.

The conglomerates and reddish brown sandstones, 300 feet thick, which pass conformably
upwards into the Carboniferous rocks and rest unconformably on the older rocks of Curraun
Achill (Map C), together with the yellowish sandstones which appear as conformable inliers
amongst the Carboniferous rocks at Slieve Dart (where there is a mass of yellowish felstone),
Castlereagh and other localities, are now considered to be the local base of the Carbon-
iferous rocks.



The long strip which extends from Lough Allen to Ballaghaderin contains some remark-
able rocks, which are partly volcanic in origin. About Boyle and the Curlew Hills they are
broken up by extremely sharp rectangular joints, and consist of very compact grits (2470, 3)
and breccias (2471, 2) almost exclusively composed of small and large fragments of felsite,
and probably made out of volcanic material ejected into water and then compacted into rock ;
pebbles of slate, schist, jasper, and vein-quartz are, however, to be found sparingly in this
rock.

Old Red Sandstone rocks cover a considerable area north ofWestport and west of
Castlebar (Map C and D). They consist almost exclusively of conglomerates, the “ Croagh-
moyle conglomerate,” made up of fragments of granite, sandstone, and quartzite, with rare
seams of sandstone. They are estimated to be from 700 to 1,000 feet in thickness, and they
give rise to a rugged country with lofty conglomerate cliffs.

The rocks mapped as Old Red Sandstone about Slieve Baun consist of siliceous grits and
sandstones (723), passing into subangular conglomerate (1441), which contains large well-
rounded pebbles of Silurian grit and smaller subangular pieces of the same material, Lumpy
masses of siliceous rock (a kind of jasper, 651) occur here at the base of the Series and fill up
hollows of denudation in the surface of the Silurian rocks.

The Loughrea and Slieve Aughty area has banded brown and chocolate coloured sand-
stone (1632), interbedded with purple micaceous sandy shale (1635), quartzose con-
glomerate with fragmental felspar and epidote (1640), and occasional seams of “ cornstone”
an impure earthy and ironstained limestone.

CASE XIII.— THECARBONIFEROUS SYSTEM.

The divisions of this System that occur in Leinster are also to be recognised in Connaught.
The fragmental basement beds, however, are more widespread and better developed, while
the limestones are on the whole purer. In some parts, indeed, the whole of the Carboniferous
Limestone Series must be treated as one, for such lithological divisions as do occur cannot be
traced far, and until recognisable zones of fossils are established it is hopeless, to attempt to
establish a tripartite classification over the entire area ; for this reason no divisions have been
hitherto established in the middle of the Province, or else the Limestone has been all
relegated to the lowest Stage. The higher Carboniferous rocks are only to be found at the
North-east, where the presence of the huge outliers of Lough Allen indicates the former great
extension of those beds to the west, and the enormous amount of material which must have
been removed by denudation in the interval between the Carboniferous Period and the
present, an interval, during which this part of Ireland has probably been above water and
exposed to the action of rain and streams.

The thickness of the rocks of this System at its maximum development appears to be
between 5,000 and 6,000 feet, but as the different beds attain their maxima at different places
this thickness would never be met with at one spot.

As in Leinster the limestone rocks yield black marbles near Galway and splendid building
material, durable and capable of delicate workmanship, in Galway, Mayo, the Arran Islands
and elsewhere. The sandstones of the Yoredale and Millstone Grit Series yield freestones,
sometimes glazed along the joints with quartz so as to be extremely durable ; flagstones and
the thin, smooth, laminated, flag used for roofing, and known as “ Dimmore slate,” are also
obtained from these rocks.



Lower Carboniferous Sandstone (Sec. 30). Owing to its low dip and its considerable
thickness this sub-division covers a large area in Mayo to the west of Killala Bay, and it crops
out from under the edge of the Carboniferous Limestone whenever that Series abuts on more
ancient rocks in the northern part of the Province. It becomes thinner when traced southward,
doubtless owing to the wide extent of the deep Carboniferous sea over the rocks of
Connemara, but it begins to assume more importance on the borders of the Slieve Aughty
range, when it takes on the characters of the Lower Limestone Shale of south-west Ireland.

In the Killala Region the total thickness of strata is about 1,000 feet and the rocks roll in
gentle curves, here and there broken by faults and penetrated by one or two large intrusive
dykes, of dolerite ; they are red, brown, yellow, and earthy sandstones, dark brown shales,
calcareous sandstones (701), and sometimes thin bands or concretionary nodules of
limestone. The band bordering, the east of Slieve Gamph appears to be only 160 feet thick,
and is based on a quartzose conglomerate followed by purple sandstone and calcareous grits
(699, 700) containing a few traces of fossils. The rocks maintain pretty much the same
character when they reappear to the north-east about Ballaghaderin and Boyle, except that a
basal breccia derived from the denudation of the Old Red volcanic rocks occurs here (2474) ;
the few inliers, mostly of conglomerates, grits (1434, 6), calcareous sandstones (1433, 8), and
micaceous flagstones which appear from beneath the great Limestone Plain are now regarded
as the Carboniferous basement, and not as Old Red Sandstone. Bounding the north side of
Slieve Aughty come about 150 feet of shales with shells (1631), shaly limestones (1646), and
occasionally grits, flags, and sandstones.

The Lower Carboniferous Limestone.—South of Killala Bay the Limestone Series
begins with a bed of oolite about 80 feet thick (861), in which elongated crystals of quartz
occur ; this is followed by a fine crystalline limestone (705, 6) banded with shales and
altogether not less than 600 feet in thickness. In the neighbourhood of Skreen the limestone
has been much crushed and specimens show “ slickensided” surfaces (856, 7). In the great
Limestone tract east of Sligo Bay the lowest division is feebly developed as a band of
magnesian limestone about 100 feet in thickness, showing occasional pebbly bands at the
base when it comes into contact with the underlying crystalline rocks ; but to the south-east it
is more important and yields good building and even ornamental stone. About Boyle and
Carrick-on-Shannon, there are light steel-grey to dark-grey limestones with occasional beds
of shale and bands or nodules of chert.

Over the western part of the great central plain the limestone is grey, pure, and fossil-
iferous, massive or flaggy, with beds of grit at the base, but not divisible into separate series,
although it has been possible to roughly relegate certain portions of the Series to a lower
stage, and others near Roscommon to the middle division The Lower and Upper Limestones
of the Slieve Aughty range are very pure and free from sedimentary ingredients, though they
contain some beds of chert. They are crinoidal (1622) often dark and shelly, (1644) and
sometimes seamed by dyke-like plates or masses which have the composition of dolomite.
The alteration of these portions is almost certainly due to magnesian water percolating into
the mass of the rock from the walls of the joints by which the rock is traversed. The Lower
Limestone is about 2,000 feet thick, and although it is thinner towards the east, bands of shale
and sandstone make their appearance in that direction, especially in the central part of the
Stage.

The Middle Carboniferous Limestone.—For reasons already stated this division
requires separate description only at a few places. East of Sligo Bay there is a lower
sandstone division 500-800 feet thick towards the north, followed by calp shales, and lime-



stone, frequently fossiliferous, with masses of corals, and chert bands amounting to 700-
1,000 feet in thickness ; landslips are of frequent occurrence in these rocks. Argentiferous
galean and blendo have been worked at Abbeytown in veins in the Middle Limestone. About
Castlebar (Map C) the Lower Limestone seems to be absent and the lowest rock seen is a
division which corresponds to the Calp, and near Loughrea the Middle Limestone is dark in
colour and crinoidal (1628) ; it contains chert bands (1627).

The Upper Carboniferous Limestone.—A fine, grey, crystalline, limestone succeeds the
Calp to the east of Sligo Bay and forms the great plateau on the summit of Ben Bulben and
the other outlying “ buttes” or hills about Sligo. It is 700 to 1,000 feet thick and is much
traversed by joints. The streams and springs penetrating along these fissures have dissolved
out lines of ravines and caves which follow the direction of the dominant joint systems. Near
Lough Allen and Lough Arrow the limestone is penetrated by pot holes and swallow holes
resulting from the same cause, into which rivers and streams plunge and flow underground as
they do in the Ingleborough region in Yorkshire, and many other limestone tracts. Towards
the south this division thins down to 300 or 400 feet. A very peculiar structure is noticeable in
the limestone at Ballymore in Roscommon, where the strata are traversed by vertical planes
like slickensides which, however, do not in any way break the continuity of the limestone
beds as they would do if they resulted from faulting in the ordinary sense (653). The Upper
Limestone of Loughrea and that of the Aran Islands is so exactly of the Burren type—to be
described under the Province of Munster that it is needless to do more than refer to it here.

The Yoredale Series.—The great outlier of the Lackagh Hills and Lough Allen is based
on masses of sandstone and grit which often give an excellent building stone. They are
evenly bedded and about 300 or 400 feet thick, and are succeeded by 500 feet or so of fossil-
iferous black shales with a little worthless coal and bands of ironstone (930, 932) of which
the best known were at one time largely worked at Creevalea and Arigna. The thickest iron-
stone is a continuous band varying from 6 to 10 inches in thickness, and containing about 40
per cent, of metallic iron.

The Millstone Grit Series.—In the Connaught Coalfield this series consists of massive,
white, exceedingly hard, quartzose, grits, and flagstones, quarried near Lough Doo, with fine
conglomerate capping the higher hills of Lough Allen, and forming the great scarp of Slieve-
an-Ierin. There are two seams of coal, the lower called the “ Crow Coal” from 2� to 4 feet
thick is valueless because it is full of shale and other impurities, but the upper, 60 feet above
it, called the “ Middle Coal,” though only from 1 foot to 2 feet 6 inches thick, has been much,
and profitably, worked in the three districts into which the field is divided by denudation, the
N.W. district, that of Arigna, and that of Slieve-an-Ierin. The Millstone grit appears to be
about 150 feet thick, and there are generally seams of impure fireclay associated with the
Crow Coal. The coals contain from 7 to 20 per cent, of ash.

The Lower Coal Measures.—These contain marine fossils in the Connaught field and are
made up of 100 feet of dark brown and black fissile shales passing towards the south into
flagstones and grits with one seam of coal, the “ Top” or “ Third Seam,” which is 1 foot 8
inches thick in the north-west district, but of little value.

CASE XIV.—The Pleistocene System.

The Lower Boulder Clay.—This deposit is much like that already described from
Leinster. It occurs in similar drumlins which are parallel to the ice striae in direction, and are
made up of clay containing chiefly blocks of local rocks and sometimes blocks of exceptional
character, like the gypsum fragments found near L. Allen (707). Occasionally shells and shell



fragments are found in it, and it is at times stratified. The earlier direction of movement
appears to have been outwards from the great snow shed already described that is to say,
radiating out from a point near Ballinrobe ; but later in the period, Scotch ice seems to have
overpowered the local ice, and the movement north of the snow shed was roughly from N.E.
to S.W. Specimen 1122 is a portion of the rock under the Boulder Clay of Mutton Island in
Galway Bay, to illustrate the striation of the rock over which glaciers have moved.

The Middle Sands and Gravels correspond with those occurring in Leinster and are
frequently present, and the Upper Boulder clay and local moraines of the Connemara
Mountains call for no further remark. Eskers are frequently present ; sometimes they are of
great size, and erratic blocks occur on them.

Terraces of deposit or denudation are to be found high up on the flanks of some mountain
ranges ; thus Mr. Kinahan describes mountain terraces between 60 and 200 feet above sea
level in the neighbourhood of Killary Harbour, and others between 300 and 1,200 feet high
about Lough Graney.

The Peat Bogs are either mountain or valley bogs ; those of the latter type often occur in
the hollows between drumlins and are sometimes more than 30 feet in depth. Varieties of peat
have been distilled for gas-making, as at Daranmona in Galway, (677). Shell marls are of
frequent occurrence under the peat, and bog iron ore used at one time to be a valuable
commercial product ; it is now, however, very rarely excavated. The calcareous springs in
limestone districts sometimes form considerable deposits of tufa, which is either deposited
alone or as a cement for gravels and sand.

2.—THE IGNEOUS ROCKS OF CONNAUGHT.

It is only possible to arrange the igneous rocks of Connaught on a geographical basis. The
following areas are dealt with separately : 1. Killala and Castlebar ; 2. The Curlew Hills, in
Roscommon ; 3. The Ballaghaderin area ; 4. North-west Mayo ; 5. The Ox Mountains and
Slieve Gamph ; 6. South Mayo ; 7. North-west Galway ; 8. South Galway, including the areas
of Leam, Lough Corrib, Roundstone, and Galway.

CASE C.—KILLALAAND CASTLEBAR.

(Map C.)—On the west side of Killala Bay the Lower Carboniferous Sandstone is
penetrated by dykes of coarse-grained dolerite or gabbro (2481), an ophitic rock, consisting
of labradorite and augite, with some biotite, iron ores, and a little hornblende and olivine ; the
constituent minerals sometimes have a parallel arrangement (1883). The rock may possibly
be of Tertiary age. In the neighbourhood of Castlebar somewhat similar but less coarse-
grained rocks are to be found ; they are intrusive into the Carboniferous rocks or the older
masses in close proximity. These are fine or coarse-grained olivine-dolerites (2482, 3).

CASE C. THE CURLEW HILLS.

In the Curlew Hills, about Boyle and Lough Key, volcanic tuffs, probably laid down in
water, occur (2472, 3). The constituent fragments are chiefly porphyrites and trachytic
felsites, and the ashes are interbedded with the Old Red Sandstone Series. Some intrusive
bosses and dykes of ophitic olivine-dolerite of post-Carboniferous or possibly Tertiary type
occur at the Rock of Doon (2475) and Moygara Castle (2477).



CASE C.—BALLAGHADERIN.

Associated with the Silurian rocks of Ballaghaderin there is a very interesting series of
volcanic rocks, which appear to be for the most part contemporaneous with the Silurian strata
amongst which they are found. They consist of tuffs and volconic ashes containing vesicular
lapilli of andesite, and fragments of felsite and of basic rocks, associated with red or green
columnar quartz-felsites, some of which are almost certainly lava flows (2885), while others,
like the quartz-porphyries (2478, 1884), are more likely to be intrusive, and to represent the
sources of the felsitic lavas. Dykes of dolerite occur occasionally, and one mass of augite-
granophyre, in which the quartz and felspar are inter-crystallized in the form of micro-
pegmatite, occurs near Tawnyinagh (2479). This latter rock bears much resemblance to the
intrusive rocks of Charnwood Forest, in Leicestershire, while the felsites and ashes could also
be matched in the same area.

CASE C.—N.W. MAYO.

The great foliated series of N.W. Mayo contains here and there undoubted masses of
unfoliated plutonic rocks, while it is quite clear that much rock of similar origin is now
foliated and so entangled amongst the rest of the “ metamorphic” rocks as to be
undistinguishable from them. The granitite of Blacksod Bay (2487), which has been quarried
as an ornamental stone, is an example ; its junction with the neighbouring rocks is quite clear,
for it passes into a coarsely crystalline pegmatite, with orthoclase crystals one inch long, at its
margin (2966). Granite which is more or less foliated occurs at Goolamore Lodge (2489). The
foliated series is also intruded upon by numberless dykes of epidiorite, presenting all stages
of alteration from the original dolerite (or diabase) to hornblende-schist (2490), ultrabasic
amphibolites (2890), and basalts, which are possibly of Tertiary age, and are quite fresh in
their minerals and often amygdaloidal (2491) in texture.

CASE C.—THE OX MOUNTAINS.

(Map C.)—What has been just stated applies with equal force to the Ox Mountain rocks. A
coarse porphyritic granite is the chief rock, but it is foliated throughout the greater part of its
wide extent. Hornblendic diorites or epidiorites are frequent (2485), with hornblende schists
derived from them. In the gap 8. of Lough Gill there is a very beautiful serpentine which is
banded and seamed with veins of chrysotile (3262). It contains baistite crystals, a large
percentage of magnetite, and about 6 per cent, of alumina ; it is clearly the result of the
metamorphism of an ultrabasic igneous rock containing olivine.

CASE C.—SOUTH MAYO.

(Map D, Sec. 30.)—The chief igneous mass is the granitite of Corvockbrack, made up of
microcline, oligoclase, quartz, green or black mica, and magnetite ; it is not foliated, but its
offshoots of microgranite, rhyolite, and other rocks are often crushed, together with the rocks
into which they are intrusive. The sedimentary rocks of this area are seamed by dykes of
felsite, of which there appear to be two chief sets not differing very much from the granite in
age. The sills intrusive into the Mweelrea Beds are quartz-felsites or quartz-porphyries,
(rhyolites) showing crystals of quartz, orthoclase, plagioclase, and sometimes, under the
microscope, a little mica or hornblende, with perlitic, spherulitic, and columnar structures
(2895, 7, 8, 2901, &c.). Some of these rocks contain fragments of the sediments through
which they have been intruded. About Lough Mask and between that lake and Lough
Nafooey, felsites are associated with darker lavas of the composition of trachytes or
andesites, the rocks here being lava-flows bedded with Silurian rocks (2500, 2893). Diabases
with porphyritic augite, now converted into uralite (a fibrous modification of amphibole with



the external shape of augite but the internal and optical characters of amphibole), occur at
Culfin (2502), where a micaceous felsite or mica-trap (2902) is also found. Dolerites and
basalts (2496), some of them ancient, others post-Carboniferous in date, occur on the main-
land and also on Clare Island (2492). Along the northern slope of Croagh Patrick there
stretches a wide band of serpentine (1155), often veined with fibrous chrysotile (1153), or
brecciated and re-cemented with similar material (1154). It is associated with massive
steatites.

CASE C.—THE REGION OF N.W. GALWAY.

(Map D.)—South of the Silurian belt of Killary Harbour come rocks similar to those of S.
Mayo. The Island of Omey and tho mainland near it consist of a porphyritic granite with pink
felspar crystals set in a matrix chiefly made up of quartz, white felspar (often triclinic), with
biotite and muscovite (2503) ; occasionally large white felspars occur as well as the pink ones
(2504), and at times the white porphyritic constituent alone is present (2504) ; sometimes also
the white mica is absent. The granite passes locally into microgranite and is pierced by veins
of aplite. The adjoining altered limestones and quartzites arc traversed by dykes of felsite
(251 1), mica diorite (2517), and olivine-dolerite, frequently amygdaloidal (2512, 2903),
while epidiorites more or less foliated occur in the granite (2514).

CASE C.—THE CLIFDEN REGION.

(Map D.)— The area of schists, crystalline limestones, and other foliated rocks about
Clifclen is penetrated by a great variety of igneous rocks, amongst which the most abundant
are grey augitic microgranites, containing plagioclase and porphyritic orthoclase felspars,
with augite, quartz, and micas (1886, 2906) ; these rocks pass into felsites (2523) and quartz-
porphyries generally of a beautiful green colour. Lamprophyres, generally of dioritic type
(camptonites), with idiomorphic crystals of brown hornblende, occur at Lettery (2908), and
elsewhere.Micaceous dolerites (2526), epidiorites, and ultrabasic amphibolites, in which
biotite is an important constituent (2521), are likewise of frequent occurrence. The
serpentines and ophicalcites of this area are its most characteristic rocks, but as their exact
origin has not yet been precisely determined, they have been considered under the heading of
foliated rocks.

CASES C. AND D.—THE GALWAY GRANITE AREA.

Although for convenience of arrangement the specimens from the great granite area of
southern Galway have been grouped under several different headings (Leam to the north,
Roundstcne to the west, and Galway to the south) it is better here to treat the area as a whole
and with it to take the interesting group of rocks on the Cannaver Islands and elsewhere on
Lough Corrib. The chief rock is the great granitite mass of Galway, many of the varieties of
which are very beautiful and in request for polishing. It is generally hornblendic and almost
invariably contains two felspars, determined by Dr. S. Haughton to be orthoclase and
oligoclase (2940). The colour of the rock is pink, with pink porphyritic crystals of orthoclase
or microcline, often of considerable size ; frequently a zone of white felspar (oligoclase)
surrounds an inner kernel of pink orthoclase (2596), and in microscopic sections plagioclase
is found in small crystals inside the microcline, while quartz has been the last mineral to
solidify ; epidote is generally present and is abundant in some varieties (2598, 2930), and at
Mr. Teall’s suggestion I have searched the slides for orthite, with the result of finding a
mineral very like it in character ; mica, though always present becomes much more abundant
when signs of foliation make their appearance (2601, 3, 7), or at the edges of the mass where
much elongated mica crystals occur in a fine-grained ground-mass (2528, 2538) ; at times,



however, the folia consist solely of quartz and felspar (2609), in which case garnets become
an important constituent (2610) ; considerable quantities of sphene and apatite are present, the
latter being in groups consisting of fair-sized crystals. The rock, as usual, passes into and is
penetrated by dykes of finer grained rocks of approximately the same ultimate composit-ion,
such as microgranites (the so-called elvans of the district 2914), aplites (2571), pegmatites,
and quartz-porphyries. The microgranites contain porphyritic orthoclase crystals similar to
those in the granites (2927, 2933, 2611) and the quartz in them is usually crystal-line in shape
(2941, 2606). The pegmatites are coarse (2916, 2544) and the felsites vary from dark
andesitic types (2542) in which plagioclase crystals are generally visible, to those which are
rich in porphyritic quartz crystals (2540).

Very beautiful quartz-porphyries occur in the marvellous complex of rocks in Town Park,
Galway. They are black (2617), deep red (2616), brown (2942), pink (2615), grey (2624),
green (2623, 2548), and white (2640) in colour. Sometimes they show flow-structure (2942,
3, 2626), and the rock breaks up in sitû into perfect hexagonal columns (1889). The
porphyritic constituents include quartz (2942, 2631), orthoclase (2944, 2617), black mica
(2643), white mica (1891) and less frequently hornblende (2615, 2944) chiefly in those
varieties which contain little quartz (2645). Sometimes the felsites are sheared and foliated,
with the development of new minerals on the shear-planes (2628). These rocks appear mainly
to be in veins and dykes, but less often they form large bosses in the granitite ; the bosses are
usually complex in structure and consist of a great variety of different rock types.

By increase in the amount of plagioclase felspar and hornblende, someof which is almost
always present, the granitite passes into quartz-diorite (2553) which is usually devoid of the
porphyritic constituents of the granitite. Like the latter they are often foliated (2561). These
again graduate into normal diorites (2579, 2580, 2649) and mica-diorites (2650) ; some of the
latter are doubtless intrusive into the granitite (2652). Dykes of lamprophyre are also present,
some of them being micaceous (minettes or kersantites) (2572, 2921), others hornblendic
(2578), and it is not easy to-draw a line between these and the diorites just mentioned.

Some of the hornblendic rocks appear to have been originally augitic rocks which have
undergone subsequent alteration. This has doubtless been the history of the beautiful ophitic
rock of Town Park (2659, 2660), and the epidiorites have once been dolerites which have
undergone, a .similar change (2550, 2567). Some epidiorites occur in very large masses like
that near Leam, and, as is usual, they frequently become foliated and pass into hornblende-
schists (2570, 2655), often with beautiful crystals of lustrous hornblende (1888) and
sometimes with abundant mica (2568, 2647). As is frequently the case in areas of serpentine,
coarse gabbros (2576) occur in the Cannaver Islands, and in these the augite, though of the
platy diallage modification, has escaped transformation into hornblende.

Ultrabasic rocks of several types are found in this area. At Roundstone there are large
masses of hornblende-picrite consisting of hornblende and actinolite with some diallage, and
olivine which has been altered into serpentine (2925). Talcose and hornblendic rocks occur at
Leam East (2920), and serpentines at Glencraff and Cannaver Island. Those of Glencraff are
ophicalcites (2911) with veins of chrysotile (2912), those of Cannaver Island true serpentine,
clearly derived from the alteration of an igneous rock of the lherzolite type. The rock is often
translucent (1189) and very beautiful, but there are many varieties, some containing bastite
(2577), others very dark (1191), often brecciated (1192, 3, 2577) and cemented by dark
fibrous serpentine or by chrysotile. One variety is made up entirely of radiating fibres of dark,
crystallized serpentine (1195).
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