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THis district was surveyed in the years 1848 to 1851, the Lower Silurian and Trappean
portion principally by Mr, W. L. Willson, who subsequently joined the Indian Survey under
Dr. Oldham; the Kilkenny part chiefly by Mr. A, Wyley, who was afterwards appointed
Geological Surveyor of the Cape Colony ; and the Suir Valley region, and that extending from
Arthurstown to the Hook, by Mr. G. V., Du Noyer.

The first edition of the maps was published in the year 1856, when the trappean rocks
were separated into sub-divisions by Mr. Willson and myself, as well as we could from the
data which were then entered on the six inch maps.

No one had, up to that time, mastered the varieties of these igneous rocks with anything
approaching to accuracy, and our determinations of them were anything but satisfactory even
to ourselves.

The pressure for the examination and publication of new area, however, prevented our
attempting to revise the work until lately, when Mr. Du Noyer has succeeded in carrying out
a revision of the whole trappean districts of Wicklow, Wexford, and Waterford, and a new
edition of those sheets of our map has been accordingly issued. v

Although this revision has of course been carried out under my inspection, I am by no
means inclined to claim for it anything more than an approach to absolute correctness. The
whole subject of the varieties of the trappean rocks is one that requires investigation in con-
junction with a chemist who could work with us in the field as well as in the laboratory.

In addition also to the difficulties in determining these varieties by mere inspection in_

the field, we have had to contend with those arising from the nature of the ground. This
ground has been so worn down and eroded, and the rocks so covered by drift and other super-
ficial accumulations that their exposures are few, small, and isolated, and the connexions
between them left to be decided by mere guess-work. The maps of the trappean districts of
the Lower Silurian ground therefore are to be taken only as what appeared to us to be the
most probable interpretation and connexion of the observed facts. With respect, however, to
the Old Red Sandstone and Carboniferous formations we may advance higher claims to accu-
racy for our work, inasmuch as the facts are both simpler and better shown.

J. BEETE JUKES.
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EXPLANATION

TO
ACCOMPANY SHEETS NOS. 167, 168, 178, AND 179

OF THE MAPS OF THE

GEOLOGICAL SURVEY OF IRELAND.

GENERAL DESCRIPTION.

Tazsk four Sheets of the Map comprise a narrow strip of the extreme
south-eastern part of the county Tipperary in Sheet 167; a portion of
the southern end of the county Kilkenny in that and Sheet 168; and
a portion of the county Wexford, ending in Hook promontory, in
Sheets 168 and 179, the remainder of the area belonging to the county
Waterford. . )

The principal place in Sheet 168 is the city of Waterford, with the
villages of Passage and Cheekpoint in the county Waterford ; Mullin-

‘avat, Kilmacow, Ballincrea, and Glenmore villagesin the county

Kilkenny; and the villages of Arthurstown, Ballyhack, and Dun-
cannon, in the county Wexford. In Sheet 167 the principal place is
the town of Carrick-on-Suir, with the villages of Kilsheelan (in the
county Tipperary), Pilltown and Fiddown (in the county Kilkenny),
and Portlaw, Rathgormuck and Mothel (in the county Waterford).
In Sheet 178 is the town of Dungarvan, with the villages of Ringville,
Stradbally, Kilmacthomas, Ballynaneen, Kill, Bunmal‘lon, Knock-
mahon, and Annstown, all in county Waterford; and in Sheet 179
the watering places of Tramore and Dunmore, in the count{VWater-
ford ; with the village of Slade (at Hook point), in the county Wexford.

From the peculiar geological structure of the district comprised in
these four Sheets of the Map it has been deemed advisable to describe
it as one area.

1. Form of the Ground.

The Comeragh mountains rise in the western part of the district
in the form of a broad ridge, running nearly north and south between
the valley of the Suir and that of Dungarvan. Towards the west the
ground sinks into the pass of Ballynamult, which separates the Com-
eraghs from the Knockmealdown mountains. The summit of this pass
does not exceed a height of 600 or 700 feet above the sea. The
highest point of the Comeraghs is 2,597 feet above the_sea; and
several eminences exceeding 2,000 feet occur for four miles to the
N.W. and three miles to the S.W. of that point,
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This high land has a gentle slope in every direction except towards
the east, where it terminates in bold escarpments, with many almost
perpendicular precipices overlooking a rough undulating plateau of
ground, which varies from 300 to 500 feet in height.

The Dungarvan valley is the eastern termination of the valley of
the Blackwater, which runs nearly due east from the borders of
Kerry, past Mallow, Fermoy, and Lismore, to Cappoquin, where the
valley is suddenly deserted by the river, which there turns 8. through
a series of ravines to Youghal bay.

The valley of the Suir, in like manner, runs from west to east
between the Comeraghs and Slievenamon, but is terminated towards
the east by a continuous ridge, which sweeps round it from Portlaw,
past Waterford, to Ballinacrea and the Mullinavat hills; continuous,
that is to say, in general outline, but cut through near Waterford by
the gorge through which the river escapes to Waterford harbour.

The ground in the eastern part of the district, around Waterford
and towards New Ross, is abruptly undulating, the summits of the hills
rising to heights of 300 or 400 feet above the sea. Slievecolthia,
however, three or four miles south of New Ross, is 888 feet above the
sea.

The river Barrow, coming from the north, cuts through this undu-
lating country, as does the Suir coming from the west, and both
united then run south into Waterford harbour. .

The Barrow, and its other tributary, the Nore, are affected by the
tide for many miles beyond this district, and the Suir as far as a point
a mile and a-half above Carrick-on-Suir,

J.B. J.

The hills which immediately bound the valley of Dungarvan on
the north vary from 683 to 402 feet in elevation, while those on the
southern side vary from 445 to 661.

The western slopes of the Reeks of Glenpatrick and the N.W. flanks
of the Comeraghs are drained by the river Nier, which has its rise
in the Comeragh and Coumstilloge loughs, and which flows to the
west out of the district, receiving some minor streams from the north
and south. (See Explanation to Sheet 166.)

Milk hill, 1,449 feet, and the elevation to the west of it, as well as
the western slopes of the Comeraghs, are drained by the Colligan
river, which runs from north to south, and falls into the sea at Dun-
garvan.

The Reeks of Glenpatrick and the Comeragh mountains are not
only steeply escarped along their eastern sides, but also deeply
hollowed into narrow glens, and wide “cul de sacs.™ Of the latter,
the largest encloses the lake of Coumshingaun, which lies at a
level of 1,254 feet above the sea, having almost perpendicular preci-
pices around it on the N., W., and S., which attain at one place a
heigth of 1,288 feet in a horizontal distance of about 400 yards, thus
presenting a mean slope of 464°.

Crotty’s lough, which is also on the eastern face of the mountains,

* These would be called ““clenghs™ and “ corries” in the north of England and
Scotland, —J. B. J. )
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lies in another hollow, a mile to the north of Coumshingaun, and
at an elevation of 1,896 feet above the sea; on its western side a preci-
pice overhangs it to the height of 1,337 feet, in a horizontal distance
of 400 yards, the mean slope being 48°. .

Coumgorra lough, on the northern face of the Comeraghs, lies at
the head of a wide and precipitous glen, opening to the north, and
at a level of 1,818 feet, tﬁe mountain over it being 2,428 feet above
the sea.

Coumdualla Jough and Loughmore both lie on the eastern face of
the Reeks of Glenpatrick, the former at a height of 1,533, and the
latter 1,518 feet above the sea.

The Comeragh mountains are likewise deeply hollowed on their
western sides, the most remarkable of the glens being that lying to
the W. of Coumgorra lake, which will be more fully described in the
part treating on glacial action.

To the south of thisare two deep and wide amphitheatres, bounded
by precipitous cliffs of over 710 feet in height; that to the north
oncloses the Comeragh loughs, which lie at elevations of 1,650 and
1,537 feet above the sea; and that to the south have the Coumstilloge
loughs within them, at an elevation of 1,700 feet above the sea.

"To the south of Coumshingaun lake, the Comeragh mountains
send out a remarkable spur to the eastward for about four miles,
forming Croughan hill, an elevation of 1,285 feet above the sea.

The plateau lying to the east of the Comeragh mountains attains in
places to a height of about 500 feet, though to the south of the
village of Mothil, near the valley of the Clodia river, it falls to 260
feet, Along its northern and eastern margin it rises into a well
defined ridge sloping steeply to the river Suir.

' Many small streams pass from off this plateau to the north and
east, cutting deeply through the ridge to fall into the river Suir
between Clonmel and Carrick. Of these the most important is the
Glasha river, which runs through the deep valley of Glenpatrick
and falls into the Suir just below the village of Kilsheelan. The
main drainage of the plateau, however, is from W. to E., past Rath-
gormuck and Clonea, giving rise to the Clodia river which runs in a
deep valley through Curraghmore demesne, and falls into the Suir
at Portlaw.

- Croghaun hill, 1,285 feet in elevation, and the ground extending
from it to the eastward, forms a minor watershed, whereby the drain-
age of its southern portion is thrown partly southwards into the sea by
the river Mahon and its tributary, the Aughnafally river, which joins
it at Kilmacthomas, and partly to the eastwar by the Pouldrew
viver, which rises near Newtown cross-roads, and falls into the Suir
below the little village of Kilmeddan. The S.W. portion of the
plateau is drained by the rivers Tay and Dalligan, which have
their rise on the S.E. flanks of the Comeraghs, and which fall into
the sea at Stradbally and Ballyvoyle respectively.  This tract in
its extension to the cast beyond the meridian of the village of Kill,
is considerably narrowed by a bend in the river Suir as it approaches
Waterford ; its main elevation is Jessened, and it becomes dotted
over with rocky bosses and low hills, the highest of which is Bally-
scanlon hill, 419 feet, and Carrickaroirk hill, 457 feet above the
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sea. The main direction of the watershed is now somewhat E.
and W. about midway between the coast and the valley of the Suir,
the northern side being drained by the Whitfield river, which falls
into the Suir at Mount Congreve ; the southern side by the Woods-
town and Kilfarrasy streams, which fall into the sea, the one at
Annestown, and the other opposite Burke’s Island. To the east of
this the ground retains its bossy aspect, but it soon slopes into the low
and open valley of the John's river and that of the Pickardstown
stream, extending N. and S. from Waterford to Tramore.

The railway between Waterford and Tramore runs through this
valley, the highest level of which is seventy-five feet above the sea at
a point three miles N, of Tramore. To the east of the valley of the
John’s river the ground is undulating, attaining a maximum elevation
of 230 feet at Carrigeenaveagh hill, At Cheekpoint, to the eastward
of this, the elevation is 434 feet, and to the southwards, at Passage, it
is 252 feet, when it falls rapidly to the sea. _

As we approach the neighbourhood of Dunmore the ground again
rises to 417 feet at Knockavelish hill.

The entire coast westwards from Credan head (202 feet), past
Brownstone head (158 feet), is quite precipitous, and it presents the
same aspect for the distance of fifteen miles westerly, from Newtown
head (110 feet) to Ballyvoyle head, where it is 243 feet in elevation.

Helvick head, at the S. side of Dungarvan bay, is 255 feet above
the sea, and its shores are also abrupt.

The river Suir, where it enters the N.W. corner of the district at
Clonmel, has an elevation of fifty-nine feet above the sea ; but at the
bridge of Carrick its elevation is only twelve feet ; thus giving a fall of
forty-seven feetin a distance of twelve miles, Ordinary tides increase
the depth of the river at the distance of a mile and a quarter above
Carrick, and spring tides to a further distance of a quarter of a mile.
Vessels of 150 tons have no difficulty in reaching Fiddown, four
miles below the town of Carrick, and large smacks and lighters can
come alongside the quay wall of Carrick.

The ground north of that portion of the valley of the Suir which
extends into Sheet 168, has an elevation of 861 feet at Knockback-
geldon to the west of Mullinavat; Tory hill to the south of that
village, attains an elevation of 960 feet, {mving various hills to the
eastward varying in height from 487 to 661 feet, and one of 603 feet
Just over the village of Ballincrea. From this point the ridge is
continuous in a southerly direction past the city of Waterford where
it is cut through by the ravine of the river Suir, the banks of which
are 276 feet high, at a point over the Kilkenny railway station, and
210 feet east o%the city over Suir hill.

The eastern side of this hilly ground slopes rapidly into the valley
of the river Barrow, which traverses the eastern portion of the district
from N. to 8. as far as Snow hill and Cheekpoint,

That portion of the county Wexford which extends along the
eastern portion of the district is for the most part undulating, but
rises at its northern margin to an elevation of 888 feet to form the
hill of Sleivecoiltha, which makes a striking feature in the landscape.
Broken ground running easterly from near Dunbrody, attains a height
of 257 feet ; further to the south, the county, theugh rather level,
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attaing here and there to elevations of 250 feet, and on the east
coast of the Waterford estuary to the south of Duncannon, the
cliffs reach a height of 128 feet, and at Broomhill bay 208 feet above
the sea. On the east coast of Hook promontory, at Houseland, the
cliffs are, some of them, over 140 feet in height, but to the south of
this the promontory becomes lower, with an average height of about
forty feet, reaching to sixty feet at the clifts between the village of
Slade and the extremity of Hook head. 6.V.D

2. Formations and Groups of Rock entering into the Structure
of the District. !

Aqurous Rocks.
Name, Colour on Map,

Alluyium, Bog, or other super-} Burnt Sienna (pale),
ficial covering, . . .

Drif't, . . . . Engraved dots.
Carboniferous.
d*, Upper Limestone, . . « Prussian blue (dark).
d3. «Calp” or Middle Limestone, . Prussian blue and Indigo.
d2. Lower Limestone, . . « Prussian blue (pale).
d!, Lower Limestone Shale, . «  Prussian blue and Indian ink.

m d. When any of the above Lime- _ .
stones were Magnesian on ori- B’z'l‘:z Sienna over Prussiun
ginal deposition, . .

p 8. When magnesianized from sub- } Same with Blus dofs
sequent dolomitization, . .

Upper Paleozoic.

0ld Red Sandstone.

ca' Upper Old Red or « Yellow ! Indian red (dark).
Sandstone,” . . . o f

¢ Old Red Standstone,

Indian red (pule).

Lower Silurian.

. [ b2. Bala Beds, . . ~ o Pale purple.
3 i Red Conglomeratein Bala beds,  Pate purpte with yetiow dots.
" 7 8% Limestone in Lower Silurian, . Cobit.

Iaxeous Rocks.
. Lower Silurian.
F, Feldstone, . '
Fs. Feldspathic Ash, . .
Fs. 2. Feldspathic Ash Calcareous,
D. Greenstone (Diorite), Crimson (dark).

Ds. Greenstone? Ash, . . . Ditlo (pale dotted).
E. Elvan, Crystallized Feldstone, . carminc (darh).

Scarlet (dark).
Scarlet (pale, dotted).
Ditto with blue dots.
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Lower Parmozorc Rocks.

The Lower Silurian Rocks are of the ordinary character of the
main mass of the deposit which forms so large a portion of the S.I.
of Ireland ; they are dark or light gray, pale greenish gray, and occa-
sionally pale purplish in colour; they sometimes present a ribboned
appearance on weathered surfaces when not affected by cleavage.
Thin grits and gritty laminz are common throughout them. When
free from grit and cleaved they yield a small rough dark gray roofing
slate of little value, as is proved by the abandonment of all the quarries
where such works have been attempted. At two or three localities
black carbonaceous bands occur, in which graptolites are found. The
Lower Silurian rocks of the Wexford portion of the district are com-
paratively free from cleavage, and have a ribboned aspect; and some
of the grits have a singular mammilated concretionary structure;
thick beds of black shale are of frequent occurrence along the coast
between Arthurstown and Dollar bay.

The Limestone of the Lower Silurian Rocks—This rock occurs
only in narrow bands in the slates ; its colour is pale gray, and it has
a tendency to weather into small irregular hollows. In no instance
has it been found to form a lime by burning, the large percentage of
earthy or sandy ingredients rendering it liable to form a slag in the
kiln. Its thickness cannot be over 200 feet, with numerous interstra-
tified slate layers.

The fossils found in these Lower Silurian rocks are discussed by
Mr. W. H. Baily farther on at pp. 18 to 30.

Liver-coloured Conglomerates and Shales in the Bala beds.—These
beds, which are clearly interstratified with the Lower Silurian beds,
closely resemble some of the ordinary conglomerates and shales of
the Old Red Sandstone, for which they were formerly mistaken.
The conglomerates are formed of rounded pebbles of quartz and
reddish grits, There are two groups of these singular beds, the
lower being about 500 feet thick, with a feldstone above and below
it; and the upper about 200 feet thick, formed of reddish shale, and
separated from the lower by about 600 feet of pale gray calcareous
and fossiliferous grits and flaggy layers of impure limestone, with a
band of feldstone in their midst.

The lower and thicker of these beds has heen found by some
mining operations to the N.'W. of Bunmahon, to extend to about a
mile and a-half from the coast of Ballydowane bay, where they are
exposed in section. A synclinal fold causes the same bed to appear
at the crushing floors of Knockmahon mine, but its further extension
to the N.E. is not as yet determined. The form of the deposit is that
of a long lenticular mass, though it is of course impossible to say how
far it really extends to the 8.W., as that portion of it is beneath the sea.*

* Mr. Jukes was the first to suggest that this singular deposit, so unlike the ordinary
character of Lower Silurian rocks, was not a portion of the Old Red Sandstone let
into the Lower Silurian traps and slates in great cubical masses by means of faults
crossing each other at nearly right angles, but a red conglomerate of Lower Silurian
age, and instanced the fact that similar conglomerates appear in the Lower Silurian
slates at Tagoat in the county Wexford.

In my subsequent examination of the coast at Ballydowane bay, I fully proved the
accuracy of this= supposition.—G. V. D.

1

Ienrous Rocks, associated with the Lower Silurian Bocks.

Elvan (Elvanite®).—This rock occurs but sparingly in the district.
It is composed of a granulf®agoregate of feldspar and quartz, to
which is sometimes added a gr¥en mineral supposed to be chlorite or
some variety of hornblende,-wher the rock assumes a greenish tinge.
In no instance over the entire area of the lLower Silurian Trappean
rocks in the S.E. of Ireland, have I ever found it to contain common
mica, and it frequently passes imperceptibly into the ordinary com-
pact feldstone. So far as my observations have led me, this elvanite
has no connexion with the true or mainchain granite of the counties
of Wicklow and Wexford, on the contrary, I find it to occur in long
lenticular-shaped beds or masses like an ordinary feldstone, and it
appears to be interstratified with the Silurian slates or their associated
feldstones and ashes ; following the line of their bedding and never
producing any appreciable metamorphism in the rocks in contact with
it, such as micacizing or hardening. I therefore regard it as a mere
variety of feldstone which has been ejected under water, and which
is contemporaneous with the Lower Silurian rocks.

Feldstone—This rock is of common occurrence, and for the most
part is compact and flinty looking. In colour it is either pale yellow
or clear gray; it often contains minute shining crystals of feldspar,
which on the weathered surfaces become white, and give the rock a
porphyritic look. The rock weathers to a cream white colour to the
depth often of } of an inch from the surface. Occasionally it exhibits
a delicately streaked structure, the result, as it is supposed, of a
slowly flowing movement in the particles, while in a pasty or semi-
fluid condition. This structure is only observable on weathered sur-
faces, the feldstone being apparently perfectly homogeneous when
broken into. Sometimes these siriw of fusion, as they have been
called, are observed to envelope a little lump of compact feldspar or
quartz.

The feldstone is sometimes nodular or concretionary, the nodules
varying in size from a pea to a lump of several inches in diameter.
These are usually hollow, but sometimes contain a nucleus of quartz, or
the cavity is coated with silicious crystals, the enveloping mass being
compact feldspar, or feldspar containing numerous minute shining
crystals of the sarme mineral, which weather to a milk white colour.
Sometimes the feldstone is a rough dark greenish gray rock, having
an appearance of rude bedding. This variety weathers into large
rugged bosses and peaks, and inay be mistaken for a_compact ash
breccia, which it externally very much resembles. The feldstones
run in apparently continuous bands sometimes for several miles—the

* This term of ** Elvanite” was proposed by me for convenience sake, and Professor
Phillips, in the last edition of his “ Guide to Geology,” adopts the term. I meant it
to apply to the granite devoid of mica, of which elvans usually consist. Some elvans
however do contain mica, The masses to which this name has been applied by us in
Wexford and Waterford, are so called rather because we do not know exactly what
else to call them than for any better reason. Their relations to the surrounding rock
are nowhere well shown, but I should differ from Mr. Du Noyer, inasmuch as I
belicve the rock to be always intrusive, and never interstratified with the aqueous
rocks, which it frequently alters so far as to make them hard. brittle, and eusily
breaking into angular fragments with rusty surfaces, —J. B.J.
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masses being apparently lenticular-shaped, or thining out at either
extremity.

¥s. Feldspathic Ash~—This variety of the trappean rocks is one
which is frequently most difficult to identify, as subsequent baking or
metamorphism has often so hardened it and modified its structure,
that it resembles a cleaved and decomposing feldstone. The best
marked varieties are flaky in structure, and contain numerous flaky
chips of black slate.

Sometimes the flaky variety is soapy to the touch, with a decided
slaty structure, either the result of a most delicate lamination, like
an uncleaved slate, or else that of cleavage. In this variety of ash
there are no extraneous fragments, the rock being made up of pure
feldspar powder. The ordinary enclosed fragments in the ash are
subangular crystals of feldspar; rounded lumps and pebbles of feld-
stone; flaky bits of black slate, some of them several inches in length
and half an inch in thickness; and flakes of a green mineral resem-
bling chlorite. Sometimes the ash is a breccia or conglomerate;
and in one instance I observed that the feldstone pebbles had been
thoroughly decomposed and rendered white over the entire surface
by long continued atmospheric action, before they had been enveloped
in the ash matrix. In the same deposit [ observed rounded pebbles
of a pre-existing ash, formed of the same ingredient as the rock in
which they were imbedded.

Many of the flaky varieties of the ash resemble a gray glossy slate,
and owing to the presence of numerous thin strings and small lumps
of carbonate of lime, they weather to a rusty sand.

At one locality the extraneous fragments in the ash are splintery
bits and large lumps of feldstone and black slate, as sharp in their
angles as if they had but recently been blasted from the solid rock.
They are enclosed in a very compact pale gray feldspathic paste, in
which are delicate layers of fine sand and granular fragments of
feldspathic grit, and clay slate with quartz. In the same ash are
occasional thin layers of a pale greenish gray vitreous-looking
feldstone,

As a general rule the bedding of the ash is well developed, its
flaky structure, and the layers of embedded particles, following the
lines of deposition; its mode of occurrence in lenticular masses is
precisely similar to that of the feldstone.

* Greenstone? Ash—The dark greenish gray variety of ash is not
of common occurrence in the district. It sometimes presents the out-
ward appearance of a greenstone, but its true character is determined
by the presence of minute fragments of black slate, and a mineral
resembling chlorite. Sometimes it is a breccia, more or less fine, the
embedded fragments being gray feldstone, and gray grits, in a
greenish chloritic-looking paste, and sometimes it is mottled black, as
it from flaky fragments of hornblende.

Occasionally this green variety of ash is quite slaty and fine-
grained, when it forms a kind of hornblendic or chloritic schist, It
1s also frequently calcareous.

As all the ashes are as strictly sedimentary deposits as any sand-
stone, the enclosed flaky fragments, when being deposited through
water, would naturally follow the laws of all such depositions which
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require the longest axis of each flake to lie parallel with the surface of
deposition, I have often tested the truth of this in attempting to
determine the dip of the rock by observing the direction in which its
flaky particles lay, when other evidences of bedding were wanting,
and I seldom failed to prove the accuracy of the observation by find-
ing a bed of slate or a flow of feldstone near at hand.

All the ashes, and oftentimes the feldstones, are affected by the
cleavage which pervades the associated Lower Silurian slates; but the
flaky structure of these rocks is most usually due to original deposi-
tion,

In one instance this green variety of ash contains minute fragments
of stenopora trilobites, orthis, and other well-marked Lower Silurian
fossils, &c., arranged in thin layers.

Greenstone, *“Diorite”—This rock is of two variettes, viz., con-
temporaneous, or interstratified with the Lower Silurian rocks, and
intrusive. The former variety is flaky or finely crystalline in struc-
ture, svmetimes calcareous, and with veins of asbestos; it often passes
into a green ash, and has not produced any hardening or meta-
morphism of the rocks in contact with it. The latter is unconformable
to the rocks about it; it is highly crystalline, dense, often full of iron
pyrites and crystals of hornblende, as well as straw-coloured crystals
of feldspar, when the rock becomes a porphyry. In colour this
variety of the greenstone is of 2 darker green than the former, and
it is sometimes purplish.

The slates and grits in contact with the intrusive greenstone are
often hardened or silicified, and converted into a kind of hornstone
or porcelain rock.

Epidote is a constant ingredient of this rock, occurring in stringy
lumps, or coating what appear to have been joints or thin fissures.
This is very apparent in the greenstone porphyries occurring to the
westward of Enniscorthy. On exposed surfaces this greenstone often
weathers into small rough pimples, the result of some structure not
apparent under other conditions.*

Tue Urper Parmozoic Rocks.

01d Red Sandstone—In the lowest portion of this deposit the beds
are very massive, and formed entirely of various-sized angular frag-
ments, derived from the subjacent Lower Silurian rocks, with pebbles
of vein-quartz, forming a breccia of 100 to 250 feet in thickness,
cemented by a greenish gray or dull brown sandy paste. This is
very clearly seen in the glen of the Glasha river (Glenpatrick), at the
N.W. corner of the district, where the denudation has cut through
the Old Red Sandstone, and exposed the Lower Silurian beds beneath,
and also in the district around Dunmore, where we find the breccia to
contain a large per-centage of fragments of feldstone ash and green-
stone.

It is remarkable that the Old Red basal beds in the neighbourhood
of Waterford—at Passage and Ballyhack, and at Drumdowney hill—
are totally different in character from those of the Dunmore district,

* This would probably be the Variolite of continental authors.—J. B. J,

|
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though the distance between them is only a few miles. Near
Waterford the lower beds are conglomerates of well-rounded pebbles
of grits, slates, and vein-quartz, whereas near Dunmore they are
breccias with many trappean fragments. We may perhaps suppose
that the trappean breccias were formed as shingle on or mear to a
beach either in isolated patches, or in larger beds separated by subse-
quent erosion into patches, and that the quartzose conglomerates
spread over the whole on farther depression taking place.

The thickness of the Dunmore breccia may be about 200 feet, and
it is overlaid by conglomerates formed of well-rounded pebbles, of
various-coloured grits and vein-quartz, with beds of liver-coloured
shale and sandstones similar to the Waterford beds. In the Dunmore
district the stratification is nearly horizontal.

The Old Red Sandstones forming the mass of the Comeragh and
the neighbouring mountains, as well as that band of those rocks
which skirts the southern side of the valley of the river Suir, between
Kilsheelan and Waterford, and is prolonged to the N. of Waterford
by Ballincrea to Mullinavat, and again to the west of that village, are
of precisely the same general character as those in the immediate
neighbourhood of Waterford and Passage. .

Tt is remarkable that the basal breccia so well developed in the
Dunmore district is absent over the arca just mentioned, with the
exception of a strip of about six miles in length and 200 feet in thick-
ness, extending from the northern base of the Reeks of Glenpatrick to
the glen of the Coolnamuck stream. )

On the eastern face of the Reeks, and the Knockanafrin range,
the thin basal breccias are overlaid by a brownish red conglomerate,
of the ordinary character, of about 1,000 feet in thickness; and these
are succeeded by reddish brown shales, and sandstones and grits,
with strong conglomerates, about 2,200 feet thick, th_e whole forming
a mass of about 3,200 feet thick, the beds of which lie at remarkably
low angles, with a general dip to the westward. '

Upper Old Red or ¢ Yellow Sandstone.”—This portion of the Old
Red Sandstone is well developed in the district, but the line of boundary
botween it and the main mass of the deposit is quite arbitrary, and
determined merely by a change of colour in some of the slaty beds.
1t is indicated on the map by a narrow strip of dark red colour. The
characteristic beds are pale yellow and greenish shales, and brownish
sandstones, which are often very hard and quartzose, with a few light
red shales and brownish red conglomerates; the thickness varies from
about 550 feet at the N.W. of the district over the village of Kil-
sheelan to about 200 feet to the south of Mullinavat. Some of the
pale yellowish and greenish shales of the yellow sandstones yield plant
impressions. ) o

The total thickness of the Old Red sandstone in this district is
remarkably variable in comparatively short distances. Thus, in the
ridge south of Carrick-on-Sur it is about 1,700 feet only, while to the
S.W., in a distance of only eight or nine miles, at Coumshingaun, we
have the basal beds of the Old Red escarped to the depth of 2,097 fect,
and where these beds are followed westerly into the glen of the river
Nier, they are overlaid by others, till their aggregate thickness must
he whont 3,200 feet.

-

ot
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The Carboniferous Limestone.~This portion of the Upper Palaso-
z0i¢ rocks is capable of being sub-divided into four distinct groups.

The Lower Limestone Shale—The uppermost beds of the Yellow
sandstone sometimes pass up by a gradual change of colour and
lithological character into the base of the Carboniferous Limestone, as
is very well seen in the Hook promontory, where thin dark gray sandy
calcareous shales and thin grits alternate with occasional seams of
black chert and impure gray limestones, all more or less fossiliferous.
Immediately above these beds the limestone begins to predominate,
and the shaly and earthy portions die out in the thickness of about
200 feet. Fenestella and encrinite fragments are often most abundant
in the shales, with spirifer and modiola, and other marine remains.
Their presence determines the base of the Carboniferous rocks In
contradistinetion to the fossils of the Yellow Sandstone, which there
consist of a few plant fragments only.

The Lower Limestone~—These beds are generally thick, evenly
deposited, and regularly jointed ; they are dark or clear gray in colour,
finely crystalline, and their blocks often yield a metallic ring when
struck with the hammer,

At Granny Castle and Dunkitt, to the N.W. of Waterford, where
this limestone is extensively quarried, the upper portion of the work-
ings show the limestone to be somewhat flaggy. Here also they
become magnesianized, either from original deposition or from subse-
quent metamorphic action. In this case the character of the rock is
completely changed. It becomes of a pale brown colour, with a saccha-
roid texture, and a pearly lustre, and weathers freely to a coarse sand.
All trace of original bedding is frequently lost, and all fossil remains
disappear in the metamorphic variety.

This unbedded dolomite occurs in irregular patches here and there
in the mass of the limestone, but chiefly in the valley of the Suir
from the north of Carrick-on-Suir, to the village of Pilltown.

It is difficult to estimate the thickness of the Lower Limestone of
this district, but it cannot be much less than 700 feet.

The Middle Limestone or ¢ Calp.—This sub-division is charac-
terized by dark gray and black, thick and thin, compact, and evenly-
bedded limestone, with occasional layers and nodules of black chert
and beds of earthy shale ; some of these limestones are fetid, and others
finely crystalline; in thickness they are about 500 feet, where they
appear in the N.W. corner of the district near Clonmel.

The Upper Limestone.~—The beds are for the most part light gray,
crystalline, with shale partings, and thin beds with nodular layers of
black and sometimes white chert. The thickness may be 400 feet, as
is apparent to the north of Clonmel.

From the foregoing observations we may infer that the total thick-
ness of the whole mass of the Carboniferous Limestone in this district
may be about 1,800 feet.

Drift—Over the limestone district in ,Sheets 167 and 168 we find
a gravelly drift, the pebbles of which have principally been derived
from the destruction of the limestone itself, though there is a large
admixture of Old Red sandstone and Silurian fragments through it.
In the glen of the Nier river, on the western slopes of the Comeragh
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mountains, pebbles of limestone, mixed with the debris of the local
sandstones, may be observed to the height of 650 feet.*

Over the Rathgormuck plateau the drift is chiefly derived from the
surrounding Lower Silurian rocks and the adjoining Old Red sand-
stones, though there are small patches of the limestone gravel to the
north of Rathgormuck and Mothel left here and there, at elevations
of 250 to 350 feet. These are perhaps the remains of an extensive
deposit of such materials which once spread over the whole plateau.
Similar outlying patches of this gravel were observed resting in
hollows on the Old Red sandstone to the north of Mullinavat.

There are many large erratic boulders of Old Red conglomerates
scattered over the country between Kilmacthomas and the sea. The
largest of them is called Cloughlowrish, and so far as we know it is
the largest transported boulder in Ireland.

Fig. 1.

Cloughlowrish Stone.
Erratic Boulder of O1d Red Conglomerate at Cloughlowrish Bridge.
- Sheet 3#, County Waterford.

It rests at a height of 148 feet above the sea, on the banks of the
river Tay, 24 miles to the north-west of Stradbally, and about 2%
miles in a direct line from the nearest Old Red sandstone “in situ.”
The block, which is now split in two, measures about 50x35%18
feet, the subsoil rock being porphyritic Feldstone. There is another
very large boulder of Old Red close at hand, but considerably smaller
than the Cloughlowrish.

In the valley between Tramore and Waterford, and along the
coast to near Stradbally, the drift is derived from the Lower Silurian
and Old Red sandstone rocks, the pebbles being embedded in hard
brown clay. At the distance of a few miles inland this drift is com-
paratively thin, but the coast sections at Tramore, and between that
place and Bonmahon, expose a thickness of 50 or 60 feet of this deposit

in several places.

* Tn the district to the west of Sheet 167 the limestone drift reaches a height of 800
feet. (See Explanation of Sheet 166.)
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Altuvial Fluts—The most extensive of the alluvial flats arve those
which stretch southwards from Waterford up the valley of the John’s
river, and those to the north of Tramore, the latter inclnding the tidal
nats called the Back Strand, the greater portion of which has been just
reclaimed.

The subjoined view on the river Mahon (fig. 2), two miles to the
north of Bonmahon, is instructive, as showing how a sluggish river
can change its bed without any apparent cause.

‘{Fig. 2,

View on the River Mahon, looking northwards, showing the old and present course of
the river. - : :

Sheet 2#, County Waterford.

To the east of the district, in the county Wexford, a broad alluvial
valley extends s_outhward_s from Dollar Point, on the river Barrow, to
D}mbrody, a .dlstance of 2% miles, with an average width of half a
mile. Extensive embapkments have from time to time been con-
structed along the margin of this flat, reclaiming most valuable pasture
and arable land,

There are also extensive alluvial flats on the banks of the Suir,
between_ the town of Carrick and the bend of the river, to the west
of the village of Ballygorey.

Bogs.—There are no bogs of any great extent in the district, the
Iarges:a _lymg (i)nlth% Silurian plateau, to the cast of the Comeragh
mountains and the Eragh mountains, close to the escarpment of tk
Old Red sandstone. ’ d N

Mmes.——Tl_le mines in the district are those of Knockmahon and
Bonmahon yielding copper, a detailed account of which will be
found farther on.

G. V.D,

167 168. ' B
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3.—Palwontoloyical Notes.

The following is a Lrst of the Locarrries at which Fossins were collected,
on Sheets 168, 178, and 179 of the One-inch Maps.

LowEeR SILURIAN LocALITIES.

No. of Quarter
Lo- Sé]_eiitclff Townland. Situation, and Sheet of 1-inch Map.
cality. Map,
County of | I
VVATERE}‘:)RD. ‘ SuEET 163,
1 9,4 | Gibbet Hill, New recad cutting on 8. side of River Suir, «
| lilttle N.W. of Waterford ; black argillaceous
slates.

2 17/ Killure, . . . 1 Old quarry at the back of Farm House, three
miles 8. of Waterford, on the road to Cloher-
nagh Bridge ; brown calcareous impure lime-
stone.

3 18/4 | Raheen, . . . | Rocks on shore, a little N. of Newtown Head,
Waterford Harbour; dark gray concretionary
shales,

SHEET 178.

4 23/4 | Carrigeennageragh,

Big, . . .| On Dalligan River, about one mile N.'W of
Dalligan Bridge, and five miles N.E. of Dun-
garvan ; black argillaceous slates.

5 24/4 | Williamstown, New road cutting, a little N. of Williamstown
cross roads, about two miles N.E, of Strad-
bally; gray slates, much cleaved.

6 |.24/4 |DBrenan, . . . | Quarry on the W. side of by-road a little N. of
Brenan cross roads, about half a mile N.E. of
preceding locality ; greenish grit, altered
Silurian.

7 24/4 | Ballynasissala, . | East side of River Mahon, about one mile N.W.
of Knockmahon.

8 24/4 | Ballydowane, West, | Ballydowane Bay, two miles W. of Bunmahon ;
gray slates, much cleaved.

9 25/3 i Knockmahon, . . | Rocks on shore, under Engine House shaft,
about half a mile from Knockmabon ; bluish
gray hard ‘¢ trappean” beds,

10 25/3 | Dunabrattin, . On shore, at Dunabrattin Head; dark gray
caleareous slates, much cleaved.

SHEEET 179.

1 25/4 | Woodstown, . . | Road cutting, about half a mile N. of Annes-
town; dark gray calcareous slates, much
cleaved.

12 26/1 | Kilearton, About two furlongs N. of Ballyscanlan Lough;
green trappean slates.

13 17/4 | Towergare, . [ In Farm-yard, about one mile and a half N. of
Cullen Castle, and three miles N. of Tramore ;
dark gray slates.

14 17/4 | Munmahoge and Lis-

duggan, . . | In stream a little W. of preceding locality ;
gray argillaceous slates.

15 17/4 | Munmahoge, . . | Near cross roads a little S. of preceding locality ;
hard greenish slates ; “ashy beds.”

16 17/4 |Towergare, . In a field a little S.E. of locality No. 13;
¢¢ashy beds.”

17 17/4 { Castletown, A little S, of ¢ Castle ;” brown calcareous rock.

18 26/2 | Quillia, About a mile S. of preceding locality ; brown

calcareous rock.

List of Locarnrrirs at which Fossins were collected— continued.
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No. of Quarter
Le | Sheet of T S £ 1
o- (e h Townland. Situation, and Sheet of 1-inch Map.
cality. Map.
County of -
W ATERFORD——cOR. SmEpr 179.
19 26/2 | Pickardstown, . | A little W. of the road to Tramore ; gray cal-
careous rock, ‘¢ impure limestone.”
20 26/4 | Tramore, On shore at Tramore Bay, a little S. of Tra-
more ; gray calcareous slates.
21 26/3 | Newtown, . Various fossil localities on, shore at Tramorc
; Bay, commenecing about’a quarter of a mile
S. of Tramore, at Lady Elizabeth's Cove, and
continuing to Newtown Cove, a distance of
about three-quarters of a mile; black slates,
with graptolites and gray calcareous slatcs.
22 26/3 | West-town, Fossil localities between Newtown Cove and
Great Newtown Head, Tramore Bay; gray
calcareous slates.
23 26/3 | Caher, . . Rocks on shore at Garrarus Strand; black
slates.
OLp REp SaNDsTONE LOOALITIES.
County of WExFouD. SHEET 179,
4
24 49/4 | Porter’s Gate, Rocks on shore at Lumsdin’s Bay, W. side of
Hook Head; gray micaceous sandstone,
25 149/3&4 ’ . Rocks on shore at Houseland Bay, E. side of
Hook Head ; gray micaceous sandstone,
CARBONIFEROUS LOCALITIES,
County of KILKENNY. SHEET 168.
i 26 43/3 | Granny, . . Half a mile E. of Granny, N. shore of River
| Suir; Lower Limestone shale.
County of WEXFORD.
K 27 |49/3&4 | Porter’s Gate, W. shore of Hook Head at Lumsdin’s Bay;
Lower Limestone shale.
28 |54/2&4 | Porter’s Gate, Loftus

Hall, Churchtown,
and Slade, . .

Various localities round Hook Head, from
Lumsdin’s Bay to the Lighthouse and Woar-
woy Bay; Lower Limestohe,

s 2
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List of the Sprcies of Fossirs collected from the Locavrriks in the
preceding Table.
The numbers opposite each name refer to corresponding ones in the list of localities,
and indicate the places at which the fossils were collected.
The mark x before a number is intended to show the comparative abundance of the
species at that locality.

LOWER SILURIAN FOSSILS.

Localities.
Plant impressions ? R . . . . . 2L
AMORPHOZOA.
Cliona antiqua, perforating shell of Orthis crispa, . 21.
CELENTERATA.
ACTINOZOA.

2, X X 6,9, 12,13, 14, x x 15,

Stenopora fibrosa, branching variety, .
16, 17,18, 19, x x 20, X x 21,

X x 22,
’ v»  var. lycoperdon, . . . X 5,6, X X x 9,10, x 12, 15,
16, 17, 19, x X 20, x x 21,
X X 22,
Favosites cristata, . . . . . . 20,
MOLLUSCA.
Povryzoa.
Callograpsus elegans, Hall (? chtyonema), . . 2L
Dendrograpsus flexuosus ? Hall, . . . 2L
Diplograpsus pristis, . . . . . LOX X X x 1,21
Didymograpsus sextans, . . . . . X X 4,21
Graptolithus tenuis, . . . . . CoX X x1 ;
priodon, . . . . . 8,21
? Polypora (Fenestella) assxmlhs, . . . . 3,4, 5,12, x x 15, 16, 20,
Ptilodictya dichotoma, . . . 20.
BRACHIOPODA,
Athyris (Atrypa) filosa, X 10, 20.
Crania divaricata ? . . . . . . 3.
Discina subrotunda, . . . . . 22,
»»  Species undetermined, . . A X
Leptena sericea, . . . 6, 13, 17, 18, 20, 21, 22, x 23,
ss  calcarata, . . . . . 9, 10, 20,
»» quinquecostata, . . . . 3.
Lingula breevis, . . . . . 20, 21, 22,7 23.
,»  Species undetermmed, RN . . 8.
Orthis, biforata, . . . . . . . 2,210, 11, 14, 20.
s  calligramma, . . . . . . 2,85 6,11, x 12, 13, ? 14, 15,
. 16, x x 17, 18, 19, 20,
,»  crispa, . . X 2,6, X x 9, X 10, x x 15,16,
X X 20, x 21, x 22,
,» elegantula, . . . . . X X x 3, 17, 20.
,y simplex, . . . . . . . 89, 20.
»»  productoides, . . . . . . 9,20,
Strophotnena alternata, . . . . . 6.
’s concentrica, . . . . 17, X X x 18, x x x 19.
»s corrugata, . . . . . 2,8,
vs deltoidea, . . . . . 12,19, X 20, x 21, x 22.
. expansa, . . . . . . X x 12, 19, 20, 21, 22,
. funiculata, . . . . 20,
' plicotis (? depressa), . 20,
CONCHIFERA,
Ctenodonta, species undetermined, . . . 3
GASTEROPODA.
Holopea, species undetermined, . . . 790,
Murchisonia, small species undctermmed . . 3.
Raphistoma elliptica, . . . . . .9,

21
Hereroropa,
Bellerophon perturbatus, . . .
” species undetermmed . . .
PTEROPODA.
Conularia elongata, . . . . .
Ecculiomphalus Bucklandi. . . .
Theca triangularis, . . . . . .
CePHALOPODA.
Cyrtoceras in®quiseptum, . .
Orthoceras Brongniarti, . . .
sy tenuicinctum, . . .
' (species undetermmed),
ANNULOSA.
ECHINODERMATA.
Crinoid joints, . . .
Echinospharites aurantmm, . . . .
Glyptocrinus, . . . .
Palxeaster obtusus, . . . . .
ARTICULATA.
CRUSTACEA.
Acidaspis Jamesii, . . . . . .
Agnostus trinodus. . . . . .
Amphion pseudo—amculatus, . . .
Ampyx mammillatus, . . .
ss  rostratus, . . . . . . .
Asaphus gigas, . . . . . . .
Beyrichia affinis, . . . . . . .
Bronteus Hibernicus, . .
Calymene Blumenbachii, . . . . .
” brevicapitata, . . . . .
Cheirurus bimucronatus, . . . .

s gelasinosus, . . . . . .
Cybele verrucosa, . . . . . .
Encrinurus sexcostatus, . . . . .
Harpes Flanagani, . . . . . .
Illznus Bowmanni, . . . . . .
Lichas Hibernicus, . . . . . .

5  laxatus, . . . . . . .

Ogygia Portlockii, .
»»  {species like O. Buchu), .
Phacops Bronguiarti, . . .

» _ truncato-caudatus, . . . . .
Remopleurides Colbii, . . . .

longxcostatus,
Sphaerexochus mirus, . .
Trinucleus seticornis, . . .

Trilobite fragments, undeterminable,

OLD RED SANDSTONE FOSSILS.

Plant remains, like ferns of the genera Adiantites
and Sphenoptcrls, and othcrs not perfectl) de-~
terminable, . .

3.
3, 13,

2, 8, ? 20, 22,
?3,
?3.

20.
?18.
21,
22,

3, 11, 13, 14, 18, 19,
X X2 X X8 %X x xX10,13, 15,

? 11, 19, 20.
19,

3.

11,

X 18, 19.

X X X 3, 20, 21, 22,

2], 22,

5,27, 9, x x x X10, x 11, 14,
18,19, X X 20, X x 21, x x 22,
23.

20, 21, 22,

21,

X X X 2.

3, 5, 10, 18, X X 20, X % 21,
X x 22, 23,

17, 21, 22.

19, 20, 21, 22.

2, 8,5, 17,19, x 20, x 21, x 22.

7,12, x X 20, x X 21, X X 22,

3 7 X X X x 10, 14, 17,
2><><><20,><><><21,><><><22.
3, 21,

X X 3.

X x 10, 11, 21,
?3,5,77,9,11,12, 14, x x X x 18,
x><><><19,><x20,x><21,
5, X X 7,8, 10, 12, 20, 21,
721 , X X 20, X X 21, ><><"z

21, 22.
3,

X X X 3, 7,8 X X X 20,
X X X2l X X X 22,
13, 16.

24, 25.
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CARBONIFEROUS FOSSILS. ANNULOSA.
CCEL ECHINODERMATA.
ENTERATA. Actinocrinus t_riacontadactylus,* . . . . 28. :

joints, . . . . . . 26.

A . ACTINOZOA. Archaegcida.ris glabrispina, . . . . . 28,

Aniplexus coralloides, R . . . . . 928, . (plates and spines of a smaller species), 28.

& }111 opora campanulata, . . . . . 28, Cyathocrinus planus, . . . . . 28

a tgtetl;as tumidus, . . . . . .OX X es Palechinus elegans, X X . . . . . 28,

adochonus crassus, . . . . 98, Pentremites oblongus? . . . . . . 28,

Cyathophyllum ceratites? . . . . . 28, Platycrinus laevis,t . . . . . . 28.
Mich l,i, o £ (small undetermined sp.) . . 26. sy »y (or new species), . . . 28, :
ichelinia favosa, . Ce . . 26,28, ,» laciniatus, . . . . . 28, :
S o megastoma, } . . . . . 28, ys striatus, . . . . . . 28. ¥
Zynngop(_)ra rs:mul‘osa,, . . . . . . 28, Poteriocrinus abbreviatus, . . . . .28 £
aphrentis cylindrica, . . . . . . 26, 28, ' ’ crassus, . . . . . . 28, H
s patula, . . . . . 98, ’ dactyloides, . . . . . 28, .

. gracilis, . . . . . . 28,

' (sp. undetermined) . . . 28

MOLLUSCA. Woodcerinus macrodactylus, . . . . 28 .~
PorLyzoa
0 . * P .
Ceriopora rhombifera (serialis, Portlock), . . 28. iod : ons

. gracilis, . " i 4 : 26. 98 Cochliodus (Psammodus) contortus, palatal teeth, x x 28.

i interporosa, . ; ; . 28, . ! Chomatodus (Psammodus) lincaris, »y . 28,

Fenestella antiqua, ; ; ; o Helodus (Psammodus) levissimus, x5, . 28,

,»  flabellats, . . . . . . 2 Orodus ramosus, ) einetus, . ©

. irregularis, . . . . . . 28, s rocus f:?t’;?:::‘sl??’ . . 25'

" ’ . .

B 1 Psammodus porosus, X ,: . 28,

RACHIOPODA. = Paleeoniscus Egertoni ? scales, . . . . 28,

Athyris lamellosa, X . . . . . . 28,

,»  Roysii, X X . . . . . . 28
Chonetes Hardrensis, X X . . . . . 26, 28
Discina nitida, . . 28,

Remarks on the Fossils.

Orthis Michelini, X X X . . . . . 26,2 .y et o s : " :
Producta gigantea, . .. ... e, Silurian Fossils.—Considering the Silurian fossil loealitics of this
» i)olg%ifl%lsl;a’ c s . ... 28 district in the order of their distribution on the sheets of the one-inch
33 > . . . . . . . -1 a1 - 3
» semireticulata, var. Martini, . : ' gg' maps, and taking Sheet 178 as that farthest sou’gh, we find on the Dalhlgan
'V Youngianus (aculeatus?) . . . 28. , river about five miles N.E. of Dungarvan (locality 4 of the preceding list),
Rbynchonella pleurodon, x x x ... 2628 : black argillaceous slates from which Mr. Galvan (who made nearly all the
Spirifera lC;lDS]x;rl‘data, X o o« o« . . . 28 recent collections from this distriet) procured specimens of small double
. striat;,sai X 26, 28. serrated graptolites of an open V shape, which 1 believe to be Didymo-
Spiriferina cristata, var. Octoplicatz-m, oo 2g’ ;g' grapsus sextans Hall,f a form not easily mistaken, and new to Ireland. X
Streptorhynchus crenistria, . . . . . 26, 2s. Myr. Salter has identified and figured this species from the black slate west
%goe%‘;?ﬁﬁ:% :;aigfa, X X X . . . . 26,28. of Wigtownshire;§ the formation to which it is assigned in ¢ Siluria”
? I : (3rd edition) is that of the Llandeilo flags.
CONCHIFERA : At a cutting for the new road, about two miles N.E. of Stradbally,
. 3 J H H r A A TR0y 3 o,
Axinus? (sp. undetermined), o o ! (1gcal.ny No. 5) in highly %le}z:\‘e.d gray s_late:s,' soxfmfﬂ f9§s11s wele.mc1t
Pleurorhynchus fusiformis, 4 with; but in consequence of their great distortion, it required a consider-
» . (species undetermined), © 0 o able amount of discrimination to determinc the species. The most
Pullastra bistriata, R abundant fossil at this place is Stenopora fibrosa, variet lycoperdon, & small .
P y tyeop ‘

hemispherical coral, rounded above, and with a flattened base, from the
centre of which the small tubes radiatc; as this form of coral oecurs at

. GASTEROPODA. .
ﬁﬁ;ﬁ;}l&gﬁgﬁiamg .. ... es. most of tl_le_Silurigm localit'ics in this dist_rict, it becqmes an important a_nd
Loxonema (species undetermined), . . . 361 28, characteristic fossil. In Sir R. I. Murchison’s Siluria (3rd edition, p. 204) :
’ A it is stated to be a variety of Stenopora fibrosa, a branching species. Itis, |
PrEROPODA. however, so very unlike that well-known and also abupdant coral, and
Conularia quadrisuleata, .. e ; frequently oceurs with it without cxhibiting any alteration of form, such i

* Thia * Probable synonyms of this s ecics, 4. polyductylus, Miller; 4. ieosiductylus, Pork; A, fes-

'I\?“s.ls. prohably the young of 8yringopora ramulosa. selatus, Phillips ; and A. costus, 1Coy. . )

T Verticillopora abuormis, M‘Coy, appears to be a branching varicty of this species. ; l‘zlﬁl)lable tsyluonyl}m;\"f'v‘vtgii{fﬁlii’{éiii{'1léle{& 1.\)\‘35::1111)1; z;_n‘d ‘iirm%unluzl:w/y/us, M:Coy.
alwontology of Ne 'k, i, pe 273, pl T Rl S

1 These two species are perhaps identical,
§ Quarterly Jowrnal of the Gealoieed Nocietu vol v, p 17, pl 1 fie T heoe
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as would indicate a gradation or passage between the two, that it is difficult
to believe them to be identical. The other fossils from this locality are a
Fenestella-like Polyzoan, which appears to be identical with F. assimilis,
but which, perhaps, would be more correctly placed in the genus Polypora ;
a small Orthis O. calligramma; and five species of Trilobites, the most
numerous being Asaphas gigas ; some of them are most curiously drawn
out, and-others, on the contrary, squeezed up into a very small compass
by cleavage. These species are Phacops Brongniarti, Phacops truncato-
caudatus, Cybele verrucosa, Calymene brevicapitatir, Asaphus gigas.

On the roadside, about half a mile N.E, of the last, a fossil locality (No.
6), occurs in a greenish grit, the branching form of Stenopora fibrosa is
particularly abundant, the casts of its branches quite characterizing the
rock. It is accompanied, but not so plentifully, by the lycoperdon in small
hemispheres about an inch in diameter, standing out from the rock when
broken, or as at Knockmahon weathered out by the action of the sea, and
resembling in shape some of the Fungi. The only other species collected
were Brachiopods; ZLeptena sericea, Strophomena aolternata, and Orthes
calligramma.

Two miles W. of Bonmahon, at Ballydouane Bay (locality No, 8), are
slates, from which Trilobites and Brachiopods were obtained of the
following species—Orthis crispa, and O. simplex, Trinucleus seticornis, and
LPhacops truncato-caudatus. These were the only species determined by
me. A previous collection had been made which I had not the oppor-
tunity of examining.

About one mile N.W. of Knockmahon, near the River Mahon (locality
No. 7), are gray slates, in which the principal fossils are Trilobites. The
species collected were Phucops truncato-caudatus (most abundant), P,
Brongniarti, Trinucleus seticornis, Remopleurides Colbii, “ Illenus Bowmannt,”
Encrinurus sexcostatus, and Asaphus gigas.

A remarkable fossiliferous locality occurs at Knockmahon, on the shore
close under the engine-house of the Knockmahon copper mines (locality
No. 9), which Mr. Du Noyer describes as an * ash bed:” it is a hard bluish
gray rock, characterized by bands of the variety of Stenopora fibrosa, called
lycoperdon, which stand out from the rock where exposed to the sea action
like nodular concretions, until on a closer examination they are found to
be corals of the species before mentioned; they are accompanied by com-
paratively few specimens of the branching variety. 'The fine Brachiopod
Orthis crispa, so frequently occurring throughout this district, is also
plentiful here; an uncommon gasteropod shell Raphistoma elliptica ; and
the T'rilobites Phacops Brongniarti and Asaphus gigas have also been col-
lected at this place.

The ecliffs at Dunabrattin Head (locality 10) afford a rich loeality for
fossils, especially Trilobites ; they occur in dark gray flaggy beds much
cleaved, the cleavage, cutting obliquely across the bedding, distorts the
fossils considerably, and makes it difficult to procure them entire. In
some of the beds, which are decomposed. the fossils are better shown, and
some of the Trilobites, such as Illwnus Bowmanni, are found entire,

A fine Brachiopod, described by Professor M¢Coy as Aérypa filosa,*
(but which is, I believe, an Athyris,) and of which he gives a very imperfect
figure, is found rather plentifully at this locality. I consider this to be a
good species, although I do not see it included in Professor Morris’
Catalogue of British Fossils, or the Table of Fossils in “ Siluria,” The
surface of this shell is covered with very fine longitudinal striee. Orthis
erispa and biforata also occur at this locality with Leptena calearata

* S ROGudfieh’s Synopsis of Silurian Fossils, p 39, pl 3, fig. 28,
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Illenus Bowmannt is a remarkably abundant Trilobite in these rocks, some
of the beds being literally one mass of their remains. Asaphus gigas is
also very abundant, as is also an Ogygia, which I believed to be 0. Buchii ;
Mr. Salter, however, who is more experienced in this class of animals,
informs me that it is not that species, but identical with a common Bala
one he has not yet named. Zrinucleus seticornis, Phacops truncato-caudatus,
and Calymene brevicapitata are the only other Trilobites occurring at this
locality.

OnySheet 168 there is a good locality for Graptolites (locality No. 1)
at the new road cutting near the base of the cliffs on the banks of the
River Suir, a little N.W. of Waterford. The cliffs are here 150 feet high,
and in them occur a few bands of black carbonaceous slates, which readily
split into lamine, the surfaces being covered by Graptolites, amongst
which T could detect only two species, Diplograpsus pristis and Graptolithus
tenuis. The former, according to the “Table of Fossils in ‘Siluria’ " (3rd
edition), is characteristic of Llandeilo flags, and also doubtfully referred
to strata of Caradoc or Bala age. Thelatter is included in the same table
as oceurring in Caradoc or Bala strata only. The Graptolites are very dis-
tinet, particularly the double form, Diplograpsuspristis, which is alsothe most
abundant. Sometimes they are stained pink, probably in consequence
of the presence of iron, otherwise they are white, and exhibit a strong
contrast to the dark slates in which they are embedded. Both forms are
sometimes present on the same surface, but generally they are found
separate, and usually on opposite sides of the same slab. )

On the same sheet of the map, near its southern margin, three miles
south of Waterford, on the road to Clohernagh bridge (locality No. 2),
fossils were obtained in a brown caleareous impure limestone, at an old
quarry at the back of a farm-house near the road (locality No. 2). Part of
this collection was made many years ago, the remainder was collected by
Mr. C. Galvan. The former collection I have not had an opportunity of
examining. Of those lately obtained the following are the most important
species :—Stenopora fibrosa branching, Orthis erispa, 'Strophow.zena corrugata,
a pteropod Conularia elongata, and a cystidean Echinospharites aurantium,
a few species of Trilobites, amongst which are fine examples of Calymene
Blumenbachii, Cybele verrucosa and Lichas Hibernicus. o

The only other locality on this sheet from which we have any fossils is
a very important one, from the number of species and good state of pre-
servation of the fossils; it is situated a little north of Newtown Head, on
the shore of Waterford Harbour, about seven miles S.E. of the eity of
Waterford* (locality No. 8). The principal of these highly fossiliferous
beds are only exposed at low water. They consist of dark gray concre-
tionary shales, in close contact with igneous rocks. The remains of
Trilobites are the most abundant fossils at this place, several of them being
found entire. A few small Brachiopods and other Mollusea, and still
fewer Echinodermata, are the only classes of organic remains represented
in the collection from this rich fossiliferous locality, which contained 300

specimens. No corals were observed. Single specimens of Polypora
(Penestella) assimilis, and Graptolithus priodon were collected; of the
Brachiopoda Orthis elegantula was particalarly abundant; of Conchifera,
only a small bivalve, probably a species of Ctenodonta, and one Gasteropod,
probably Murchisonia, were obtained, whilst of Heteropoda Bellerophon

# his locality has sometimes been confounded with that of Great New‘town ead,
Tramore Harbour. It has been so mistaken in the late General Portlock’s Report on
Londonderry, &c., p. 262, in mentioning the locality for the specimens O'f‘Ampy.r
mammillatus, contributed by Major Austin, which, instcad of being given as Framore
should have been Newtown Tead, Waterford Harbour.
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perturbatus, and an undetermined specics, were a little more plentifal.
Several examples of Pteropods, of the species Conularia elongata, Theca
triangularis, and Ecculiomphalus Bucklands, were collected, and the remark-
able Echinoderm, Zchinospherites aurantium, so abundant at Carrickadag-
gan, county of Wexford, and also, but less frequently, at locality No. 2, and
other localities in Tramore Bay, is not uncommon in these beds. Amongst
the Trilobites from this locality the most prevalent is Ampyx mammillatus,
of which species as many as 111 specimens were collected. ~Out of this
large number, however, very few of them were entire. The specimens
consisted of 6 of the entire animal : 32 heads detached, 51 tails do., 8 heads
with parts of body attached, 9 tails with parts of body attached, and 2 of
the body alone. The next most abundant species was Trinucleus seticornis,
of which 72 specimens were collected, 4 of them being the entire animal,
49 detached heads and fragments of do., 15 tails detached, 4 tails with
parts of body attached. This analysis of the condition under which thesc
characteristic species of Trilobites occur serves as a kind of index to that
of the others, and may be useful for the purpose of showing the parts
which are most usually preserved in these extinct crustacea—the body,
which is composed of a number of rings or segments, being less frequently
met with than the head or tail, which would become easily detached from it.

The next most frequent species from this locality is Ogygia Portlockii ;
of this Trilobite 32 specimens were collected. Ilenus Bowmanni, so ex-
tremely plentiful in the cliffs of Tramore Bay, is represented in this collec-
tion by three specimens only—~Cybele verrucosa, Harpes Flanagani, Acidaspis
Jamesii, and Calymene brevicapitata also occur, but sparingly.

On Sheot 179, at a road cutting about half a mile N. of Annestown
(locality No. 11), are dark flaggy beds like those at Dunabrattin, with some-
what similar fossils, although not in such profusion. The species identified
in the collection from this locality are Osthis calligramma and biforata,
Glyptocrinus plates, and crinoid joints, Asaphus gigas, Phacops Brongniarti,
Ogygia sp. like 0. Buchii, Remopleurides Colbii, and Agmostus trinodus.

The next locality on this sheet (No. 12) from which fossils werc col-
lected is a little north of Ballyscanlan Lough, from a hard green rock or
« ashy slate” similar to that at locality 6, north of Brenan cross-roads.
Tt contains the prevalent coral Stemopora fibrosa branching, and hemis-
pheerieal variety lycoperdon, the latter being the most abundant; Polypora
(Fenestella) assimilis, Orthis calligramma, Strophomena deltoidea, and another
brachiopod shell of large size, which appears to be identical with Stropho-
mena expansa, the Trilobites Phacops Brongniarti and truncato-caudatus
and Encrinurus sexcostatus. ’

On the same sheet, in a farm-yard, about a mile and a half N. of Cullen
Castle, and three miles N. of Tramore (locality 13), from dark gray slates
not very fossiliferous, were obtained the following species : —Stenopora
Jibrosa branching, Orthis calligramma and biforata, Leptena sericea ; Belle-
rophon, probably perturbatus ; a heteropod shell only found at one other
locality (No. 8); Crinoid joints, and the Cystidean Echinospharites auran-
tium, with Trilobite fragments, which were indeterminable.

In a stream a little W, of locality 18 are gray argillaceous slates with
comparatively few fossils. The species collected from this locality (No.
14) are Stenopora flbrose branching, Orthis calligramma and biforata, the
most characteristic Trilobite being Trinucleus seticornis ; with this occurs
Phacops Brongniarti, Hlenus Bowmanni, and dsaphus gigas.

Near the cross-roads, a little S. of the locality previously mentioncd
(locality 15), arc hard greenish slates, or ashy beds, in which the pre-
vailing fossil isx the branching coral Stenopora filvosa, whieh is very
abundant, accompanicd more sparingly hy the vaviely lycoperdon ; DPoly-
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pora (Fenestella) assimilis is also plentiful, occurring in layers throughout
the rock with the Stenopora ; good impressions of Orthis erispa, showing
the beautifal imbricated ribs of this brachiopod shell, Orthis calligramma,
and Echinospherites aurantium, were the only species from these peculiar
beds.

Locality 16 is situated in a field a little to the south-east of locality 13.
From these trappean ashy beds a few fossils in bad preservation were
obtained, the only species that could be made out being Stenopora fibrosa
pranching, and hemispherical variety, Polypora assimilis, Orthis crispa and
calligramma, with fragments of Trilobites of an indeterminable character.

The last four localities, 18, 14, 15, and 186, are all situated near each
other on quarter-sheet %" of the six-inch map.

We arrive now at the consideration of a somewhat different set of fossils
in the three next localities, 17, 18, and 19, which occur in the bands of im-
pure limestone running S.8.W. of Waterford in the direction of 'L'ramore.
The fossils in this limestone ave very abundant at certain localities, and
well shown where the rock is decomposed, often appearing with a ferru-
ginous coating, which distinguishes them from the matrix in which they
are embedded. Trilobites are remarkably abundant, especially the species
called Phacops Brongniarti, which is often so perfect as to exhibit the eyes
with their numerous lenses. The Trilobites are, however, seldom found
entire, the heads and tails being almost invariably detached and the body-
segments rarely met with.

Commencing with thelocality nearest Waterford (No. 17), at Castletown,
a little 8. of the ecastle, we find a brown calcareous rock similar to that of
Quillia (locality 18), full of fossils, although the species are not numerous ;
they consist of Stenopora fibrosa branching and variety lycoperdon, Orthis
elegantula few, and O. calligramma abundant; a large depressed brachiopod,
which appears to be Stropkomena concentrica, common at all four localities,
and Leptama sericea; the Trilobites are Phacops Brongniarti, the pre-
vailing fossil at these localities, accompanied by the less frequent species,
Cybele verrucosa, Cheirurus bimucronatus, and Illeenus Bowmanni,

About a mile south of the locality just described is that of Quillia
(Tocality 18), where a similar brown calcareous rock occurs highly charged
with fossils ; Stenopora fibrosa, the branching eoral, is, however, compara-
tively rare, as well as Orthis calligramma, the large brachiopod before referred
to; Strophomena concentrica is abundant, and Leptena sericea is also plentiful
in some beds; Cephalopod shells, which appear to be rare in nearly all

the Silarian fossil localities of this distriet, occur at this locality, and in
the eliffs of Tramore Bay, a single specimen of an Orthoceras, resembling
Brongniarti of Portlock, having been collected at this place. Crinoids are
also rare thronghout this Silurian district, a portion of a Crinoid stem
and some of the joints being the only evidences of their presence here.
Of the 'I'rilobites Phacops Brongniarts is, if anything, still more abund-
ant than at the last-mentioned locality. Phacops truncato-caudatus also
occurs here, but is comparatively rare. Another very distinet Trilobite,
Amphion pseudo-articulatus, which we have not before had oceasion to
mention, is found also at this place in a very perfect condition, as far as
the disconnoected heads and tails will testify, their bodies, like those of the
other Trilobites, being generally absent; the hypostome or labrum of
Asaphus gigas is all we have to indieate the prevalence of this spceies, so
prevalent at other localities in these deposits.  Calymene brevicapitata and
Tilenus Bowmanni complete the list from this place.

At Pickardstown and Drumecannon, a little W, of the road to Tramore
(locality 19). in gray ealcareous rock, we get a very similar assemblage of
fossils, consisting of Stenapora fibrosa byanching, and the varicty fycoperdon,
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Ortlis calligramma, Strophomena deltoidea, Strophomena expansa or concen-
trica, abundant, with fenusstriata, a plate of Glyptocrinus and a few crinoid
joints, and for the first time a rare form of starfish Paleaster obtusus.
Phacops Brongniarts is about as numerous as at the last locality. A mphion
pseudo-articulatus, only observed at the locality last mentioned, also occurs
here, as well as Oheirurus gelasinosus, found also at localities in Tramore
Bay ; Asaphus gigas, and Cybele verrucosa.

In the cliffs of Tramore Bay, from near Tramore to Great Newtown
Head, are many fossiliferous localities from which numerous specimens
were collected by the officers of the Geological Survey, some of them many
years ago. Recent collections have also been made there. As most of
the places at which these fossils were collected are very similar as regards
the description of the rocks and the fossils contained in them, it will be
only necessary to allude to those occurring at localities included under the
numbers 20, 21, and 22, as one assemblage.

There are, however, some black slates appearing at the boat station, Lady
Elizabeth's Cove, which deserve special mention, as indicating by their
fossils, beds usually referred to the age of the Llandeilo flags. They con-
sist of dull black argillaceous slates, nearly vertical. The fossils contained
in them are mostly Graptolites or allied forms, with what appear to be
plant stems, perhaps fucoids. Small branching polyzoa which appear to be
identical with Dendrograpsus flewuosus Hall,* and another, Fenestella-like
form, resembling the Dictyonema (Graptopora) soctale, figured in Siluria
(3rd edition, p. 47, woodcut of fossils 7, fig. 3), but still more closely that
of Callograpsus elegans Hall,t are associated with the following graptolites
in these slates :— Diplograpsus pristis, which is the most frequent species,
next to it in point of numbers being Didymograpsus sextans, and the fewest
in individual specimens that of Graptolithus priodon.

We have, therefore, throughout this district, as far as has been observed,
three localities only where black slates occur containing Graptolites; at two
of them, localities 4 and 21 (that now under consideration), are species
which are said to be found no higher in the series than the Llandeilo rocks.}
The third locality, that near Waterford (No. 1 of the preceding table),
has furnished but two species; one of them, Graptolithus tenuis, on the
authority of the authors of the list of species appended to Sir R. I. Mur-
chison’s Siluria, 8rd edition, is said to be confined to strata of Caradoc
age; the other Diplogrupsus pristis being doubtfully continued from the
Llandeilo rocks into that of the Caradoc or Bala series.

The other fossils from the several localities on the shore of Tramore
Bay, are found in compact bluish limestones decomposing into a brown
rock, and in brown shaly beds; and are all, according to the authorities
before referred to, considered to be from strata of Caradoc or Bala age, as
will be seen on reference to the list of species from localities 20, 21, and
22. The DBrachiopoda and Crustacea are well represented, and the
number of individual specimens collected of these groups was con-
siderable, The prevalent coral, Stenopora fibrosa, branching, and variety
lycoperdon, the latter being the most frequent, occurs at most of the
localities examined, accompauied at one locality only by a coral with
branches of greater diameter and larger pores, which agrees with the
species named Favosifes cristata, and the Polyzean Ptilodictya dichotoma,
Polypora (?) (Fenestella) assimilis is also included in the colleetion recently

* Geological Survey of Canada, Dceade 2, pl. 4, fig. 1.

t Ibid. ”s . pl. 19, fig. 2.

t These black slates containing the so-called Llandeilo forms, are intimately asso-
ciated with the beds which are rich in Bala fossils, and cannot in this district be
separated from the rest of the series.—J. B, J
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made from the locality in Newtown Cove, The Brachiopoda from these
localities include Athyris (dtrypa) filosa, Orthis crispa, biforata, simpler,
calligramma, and elegantula. Strophomena deltoidea, exrpansa, funiculata,
plicotis (probably identicul with.S. depressa), Leptena sericea, and calcarata,
Lingula brevis and Discina subrotunda.

The Conchifera are entirely absent, and of the Gasteropoda only one
specimen occurs in the collection, that of a spiral shell, doubtfully referred
to Holopea. Two specimens of a singular fossil were included in the
recent collection made by Mr. Galvan, which appears to me either to be
a new species of Conularia or that described as C. elongata (Portlock). The
same fossil also occurs at Newtown Head (locality 3).

The Cephalopoda, which are extremely rave, only occurring at one other
loeality in the Silurian rocks of this district (locality 18) are here represented
by two species of Orthoceras, one undetermined, the other referred to O.
tenwicinctum, from Newtown Cove. A fine example of the curved shell
of Cyrtoceras inwquiseptum is contained in the recent collection made from
these localities.

The only examples of the class Echinodermata are crinoid arms and
plates similar to those from other localities in this district referred to
Glyptocrinus. )

The crustacea are here represented by about twenty species of Trilobites,
several of which oceur in great abundance. Amongst them are the
peculiar little species Agnostus trinodus, of which twenty-three specimens
were collected, two of them with the head and tail attached, and another
which I believe to be a new form, of which six specimens were obtained.
A still smaller kind is that of the Beyrichia affinis, in form somewhat
resembling the human ear; itoccurs in this collection in dark gray shaly
beds, occasionally associated with the previous species. Of Calymene
brevicapitata sixteen specimens were collected, two of them entive. Cher-
rurus gelasinosus a large species, of which three specimens were obtained
from the limestone, all being heads ; and fragments only, consisting of one
of the pleurs or body segments, and part of the head of Cheirurus bimu-
cronatus, & species common in the Silurian limestone of the Chair of
Kildare. Of Cybele verrucosa the proportion of heads to tails were very
remarkable, there being, in the collection made of this species, but one
head to fourteen tails, Of Encrinurus sexcostatus (a species not hitherto
recorded as found in Ireland) out of twenty-seven specimens collected
four are entire animals, the proportion of heads and tails being nearly
equal. Of Lichas lavatus and Bronteus Hibernicus one specimen only of
each was obtained. Trinucleus settcornis and Illenus Bowmanni were about
equally abundant, the rock in some places being full of the remains of
both these species. Some of the latter are found entire, and show ten
body segments, as in Ilanus Davisii, and are generally very similar to
that species from the Bala limestone of Rhiwlas, figured and described by
Mr. Salter in Decade 2 of the Geological Survey, pl. 2, who alludes to the
specimens from Tramore Bay, figured by the late General Portlock, as
being referable to Illenus Bowmanni; the specimens from which those
figures were taken were not, however, so perfect as some recently collected
by the Geological Survey, and could not have shown the number of body
segments so distinctly. It appears to me, from these circumstances, that
the two species might be united. Phacops Brongniarti is also an abundant
species at these localities in Tramore Bay; 53 specimens were collected
one of them only being entire. Mr. Balter suggests that the variety
Dalmanni is the female of this species. According to that view I have
made out 19 males and 34 females as the proportion in this collection,
giving a large preponderance to the latter, if such a distinction of sex
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can be satisfactorily established. Omly two specimens of Phacops trun-
cato-caudatus occur in the collection from these localities, and those are
fragments of a doubtful character. Ampyx rostratus and mammillatus
are also included amongst the species from these rocks, the latter
being rather plentiful. One specimen only of Ogygia, of the species
similar to O. Buchii, together with some portions of the head of a different
species, are doubtfully referved to this genus. Remopleurides longicostatus
and .B. Colbii complete the list of fossils from these localities; the latter
species being abundant; with it I should feel disposed to unite R. dorso-
spinifer and latero-spinifer, as suggested by Mr. Salter in Decade 7, p. 6,
7, &e.

The only other locality remaining to be noticed is that on the shore,
at Garrarus strand, about a mile south of Tramore Bay (locality 28), where
from black shaly beds a few fossils were collected, such as Lingula brevis,
Leptena serices, Trinucleus seticornis, Asaphus gigas, Calymene brevicapitata,
and Remopleurides Colbii.

On the Wexford side of Waterford Harbour, from black slates, on the
shore near Duncannon Fort, Orthis calligramma and a fine Trilobite, entire,
Acidaspis Jamesti, are said to have been obtained., These specimens arc
included in the collection formerly made by the Ordnance Survey from
this part of Ireland. When visiting this part of the country some time
since, I looked in vain for any indication of fossils at the locality specified.
Since then I have seen a description of these beds, and those on the
opposite shore at Newtown Head, by Major Austin, a gentleman who was
Commandant at Duncannon Fort for some years, and had good oppor-
tunities of examining the neighbourhood, he describes the fossiliferous
beds in the black slates as being only visible at low water, and as I was
not aware of that fact at the time of my visit, it would be sufficient to
account for my want of success.

Carboniferous Fossils from Hook Head.—It will be seen by the above list
of species that the limestone beds of Hook Head furnish a great variety
of organic remains. Nothing can exceed the beauty of these fossils where
the beds are exposed and weathered, as they are nearly all round the shores
of this point. The rocks of dark, nearly black limestone are almost hori-
zontal, and rise by a succession of steps from the sea, with great fissures
or joints interrupting the continuity of the beds. The surfaces of these
beds are crowded with Corals, Polyzoa, Brachiopoda, and Crinoids, and some-
times fish remains. The delicate network of the Reteporide, and elegant
structure of other kinds of Polyzoa, with the internal arrangement of the
Brachiopod shells, and the graceful Crinoids, with stems, arms, and heads
attached, are all displayed in perfection at this favourite locality; and I
know of no other place where such a fine field is open for investigating
the Structure of these particular groups of fossils in sitw as this place
affords.

Wirniam Heruier Bary.
June 11, 1865,

. Nore.—The occurrence of small assemblages of Llandeilo species here and elsewhere
in Ireland, in peculiar beds, which are, as far as can be determined, interstratified
with the beds containing Bala or Caradoc species, reminds us of M. Barrande’s
colonies. I have long suspected that the two assemblages of species were contem-
poraneous in reality, and had cach their peculiar habitat, their occurrence as fossils
depending on the nature of the rock quite as much as its period of formation. The
Irish facts augment this suspicion, nor would the facts in N. Wales, so far as they are
known to me, suffice to destroy it.—J. BErTE JUKES,
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4. Relutions between the Form of the Ground and its Internal
Structure, and generul account of the latter.

There are few districts in Ireland where the geological structure
of the ground has more clearly influenced its main physical features
than that under review,

The lowest ground is almost entirely occupied by the Carboniferous
Limestone. The next in elevation has been formed on the Lower
Palmozoic rocks, especially when they have been associated with
trappean beds. The third level is on the same formation, where it is
purely schistose; and the highest ground is covered by the overlying
0ld Red sandstone., To these general rules there are, however, a
few minor exceptions.

It is remarkable that over the area occupied by the Lower Palaeozoic
rocks, the forces of denudation have excavated valleys and formed
hills directly across the general stratification, and totally uninfluenced
by the comparative hardness or softness of the beds.

Over the greater portions of the limestone areas, however, this rule
is reversed, and the valleys follow the strike of the beds, and cut
into the very lowest shaly and soft portions of the deposit. The Old
Red sandstone beds which rise directly from beneath the limestone,
have also yielded on the lines of their deposition and least resistance.

At the eastern end of the limestone basin, which occupies a part of
the northern portion of the district, the denudation has cut across
not only the limestone, but the Old Red sandstone and the Lower
Palxozoic rocks beneath. The Carboniferous Limestone, in the form
of a long wide trough, occupies the valley of the River Suir, which
stretches across the northern portion of the district from W. to E.,
and the valley of Dungarvan, at the extreme S.W. corner of the
district, is similarly formed. The low ground at the extremity of
Hook promontory 1s also on this limestone.

The northern and eastern escarpment of the central plateau (which
we may call the Rathgormuck platean) overlooking the valley of the
River Suir, is formed of highly inclined Old Red sandstone beds;
and these rocks curve round past the city of Waterford, and strike
northwards past the village of Mullinavat. At Waterford these beds
are cut through by the River Suir, to the depth of 227 feet.

The entire areaof the Comeragh mountains,and the Eragh mountains
south of them, is formed by the Old Red sandstone, which, like a flat-
tened arch, dips to the N. and S., into the valleys of the Suir and
Dungarvan respectively. To the east of these mountains the crown
of the sandstone arch has been completely denuded, and the Lower
Silurian rocks exposed in the plateau of Rathgormuck.

That this great flattened Old Red sandstone arch extended very
much further to the eastward, is evident from detached portions of it
still remaining at Dunmore, Passage, and Ballyhack; and' in the
county of Kilkenny at Drumdowny Hill, and to the north of it, while
to the westward of the Comeragh range, the sandstone stretches far
beyond the limits of this district.

From the mode of occurrence of the Carboniferous Limestone, it is
equally clear that it extended over all the Old Red sandstone rocks
not only in this district, but over that now occupied by the whole 3,
of Ireland, whenever these beds appear: and I believe I do not
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hazard too wild a conjecture, when I say that the Coal-Measures
themselves overspread the Carboniferous Limestone in the great area
thus indicated.

Prior to the denudation of the rocks certain forces of disturbance
acting in an E. and W. direction, both on the Lower Pal®ozoic rocks,
and the superimposed Old Red and Carboniferous beds, raised the
centre of the district, and threw the rocks into long E. and W. troughs
along the porthern and southern side of it.

One large fragment of Old Red sandstone forms Croghaun hill,
1,273 feet high, which extends for three miles and a half in an easterly
direction from the Comeragh escarpment into the Rathgormuck
plateau. In the county Kilkenny, to the N.E. of the city of Waterford,
we have Drumdowney hill, 405 feet high, capped by nearly horizontal
beds of Old Red sandstone, extending for the distance of two miles
and three-quarters from N. to 8., with a maximum width of over
three-quarters of a mile. To the north of this are two small patches
of the same deposit, the larger measuring 650 yards from E. to W,
by 250 from N. to S.; the smaller 350 by 180 yards. In the county
Wexford, at Ballyhack, and in the county Waterford, at Passage,
along the banks of the Waterford estuary, we find other outliers of
Old Red sandstone, the extent of which will be sufficiently apparent
by reference to the map (Sheet 168).

To the south of this (Sheet 179) we find an extensive outlier of
Old Red sandstone in the Dunmore district, measuring about six and
a half miles from N.E. to S.W., with a maximum width of two and
a half miles; and on the opposite shore of the Waterford estuary, we
have another outlier of the same rock, forming the base of the Hook
promontory, between the bays of Templetown and Houseland.

To the south of Mullinavat, on the western side of the little river
Blackwater, the Old Red sandstone has been worn through in two
places, so as to expose two irregularly-shaped patches of Lower
Silurian rocks; the eastern being faulted along its eastern side. The
extent of these erosions is one mile and three-quarters, by 600 yards
for the eastern, and about the same extent for the western.

The Old Red sandstone beds of the Comeragh range lie at very
low angles of dip, the general inclination being to the westward; and
when they are followed in that direction into the district of Bally-
macarbery, they pass beneath the Carboniferous limestone, which
occupies the lower ground of the valley of the Russelstown river,

To the north the Comeragh beds dip northwards beneath the lime-
stones of the valley of the Suir, and to the south they pass in that
direction beneath the limestones of the Dungarvan valley, but rise
again on the southern side of that depression to form the anticlinal
ridge terminating in Helvick Head,

All the great valleys and amphitheatre-like hollows, which indent
the Comeragh range on the east and west, have been produced solely
by denudation. Thus the precipice over Lough Coumshingaun, which
attains a height of 1,288 feet, exposes the edges of horizontal beds
of sandstone and conglomerate in great ledges, while the escarpment
at the Reeks of Glenpatrick, exposes horizontal beds of conglomerate
to the thickness of about 1,300 feet.

The comparatively low ground which extends in a N.E. direction
froms the head of Tramore Bay to the strand on the W, side of the
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Waterford estuary, between Passage and Newtownhead, is formed on
the Lower Silurian slates; its highest level being 253 feet.

In the county Wexford, at the N.E. corner of the district (Sheet
168), the peaky hill of Slievecciltia, which attains a height of 888
feet, is formed of the Lower Silurian slates, and forms a prominent
feature, as the ground to the south and east of it is comparatively low
and undulating; the highest point being 276 feet at the distance of
about one mile to the S. of Thistletown, and falling to 150 feet to the
east of Duncannon.

The southern extremity of that remarkable band of Lower Palxo-
zoic trappean rocks which traverses the S.E. of Ireland, from near
Rathdrum, in the county Wicklow, to Ballyvoyle Head, in the county
Waterford, crosses the district from N.E. to S.W.,attaining a maximum
width of eight miles and a half to the N.W, of Tramore, but lessening
on the east side of the district to four miles, and on the S.W. to about
five miles, The surface of this trappean band is irregular, rising here
and there into rugged ridges, usually formed by the feldstone, varying
in height from 231 to 541 feet. Of these the most prominent is the
range of hills to the E. of Dunbrody, the summit of which is 231 feet
(Sheet 168), and that to the N.E. of the village of Kill (Sheet 178),
which reaches to a height of 541 feet, with the intermediate ranges of
Carricaroirk, 457 feet, lying to the west of Sporthouse cross-roads in
Sheet 179; and that of Carrigeenaveagh,* which attains a height of
230 feet at the distance of three and a half miles to the southward of
the city of Waterford.

Fig. 3.

View of Sugarloaf Rock, looking westwards.

This peak is distinctly visible from many parts of the Counties of Wexford and
Kilkenny.

* This word means <the little rock of the Deer.” See appendix for a list of Irish
names still existing in this district with their significations.

167, 168 ¢
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To the N.E, of Tramore the trappean country becomes dotted over
with sharply escarped feldstone bosses, which strike the eye while
looking on the district from any eminence to the south of Waterford.
Of these the most remarkable is in that called Sugarloaf Rock (Sheet
168), the summit of which is about 280 feet above the sea.

In the district around Sporthouse cross-roads many of these well-
marked feldstone bosses still retain their original Irish names; indeed
the Irish names of places are so numerous, not only over the interior of
the district, but along the coast, that I have beeninduced to give a list
of them, with their signification in English. (See appendix.)

To the S. and S.E. of Ballyscanlon Lough (Sheet 179), there are
many prominent hills, varying from 320 to 436 feet in height, formed
of feldstone and consolidated feldspathic ash; and to the westward of
the same lake the ground again becomes hilly, attaining a height of
340 feet, and exposing beds of greenstone and chloritic or greenish
ash with nodular feldstone.

Between the villages of Kilmacthomas and Kill the feldspathic rocks
form lofty and undulating ground reaching to elevations varying from
399 to 540 feet.

At Carrickeastle hill, to the south of the village of Ballynaneen
(Sheet 178), a thick band of feldstone, which passes into a green and
crystalline variety of the same rock, and which I have ventured to
class with the diorites, forms a knoll rising to a height of 260 feet
above the level of the valley of the Mahon river, which cuts through
the ridge from N. to S, at an elevation of twenty-seven feet above the
sea, To the N.and W. of the village of Stradbally the ground, which
is undulating, does not present any marked feature till we approach
the escarpment of the Old Red sandstone; here, at Carrigmorna, a
peaky hill is formed of Lower Silurian slates, with a hard band of
feldspathic ash on its northern flank. The summit of the hill is 577
feet, having alluvial and boggy flats to the N. and E., at a level of 200
to 300 feet above the sea.

The trappean beds, with their interstratified masses of gray Lower
Silurian slates, are but imperfectly exposed along their western limit
on the valley of the Dalligan river (Sheet 178), along the western side
where they are soon concealed by beds of Old Red sandstone.

The Lower Silurian district, to the south of Kilmacthomas, which
may be called the Rathgormuck plateau (Sheet 167), exposes dark and
light gray and greenish gray slates, with here and there a band of
purplish slates and grits; but the whole mass is so crumpled and other-
wise contorted, that it is quite impossible to say which are the higher
or which the lower beds, or to determine on what horizon the purplish
bandsappear. Long after the removal of the Old Red sandstone which
once covered the whole of this plateau, the surface of the slate rocks
has been subjected to the ordinary forces of denudation, the sea or the
atmosphere, and has been moulded into deep glens and rounded hil-
locks. Near the villages of Clonee and Mothil, and at the cross-roads
near the old church of Fenoagh, the slate rocks are traversed by dykes
of greenstone, and a band of feldspathic ash occurs in them at the
village of Mothel ; and at the southern side of Curraghmore Demesne,
on the flank of the hill over Ballin’s bridge, we find a vesicular and
calcareous greenstone, with several bands of feldspathic ash near it.
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To the west of Rathgormuck the Lower Silurian ground rises gra-
dually towards the escarpment of the Old Red sandstone; and in the
townland of Clondonnel, to the south of Glenpatrick, forms a well-
marked hill of 1,031 feet in height. To the west and south of Cur-
raghmore Demesne the height of the platean is 500 feet, but to the
eastward it falls gradually to 238 feet, as we approach the village of
Kilmedan, and the valley of the Suir.

The general outline of the Lower Silurian ground lying to the north
of Waterford city or the county Kilkenny (Sheet 168), is very similar
to that just described; here and there it rises into rounded hills which
vary in height from 294 to 603 feet at its southern limit, and 158 to
661 feet at its northern, Rochestown hill, a small though well-marked
knoll, 161 feet in elevation, on the west side of the river Barrow,
opposite to Dollar Point, is formed by a broad lenticular mass of
porphyritic feldstone in the Lower Silurian slates. On the opposite
side of the river Barrow, in the county Wexford, the Lower Silurian
slates form the peaked hill of Slievecoiltia, 888 feet high, near the
summit of which a dyke of hornblendic greenstone traverses the
slates in a N.E, and S.W, direction; and on the western slopes of
the hill, as we approach the village of Oldcourt and the chapel of Car-
rickbein, we find four or five thick dykes of the same greenstone,
traversing the slates in a similar direction. The longest of these
dykes can be traced almost continuously for nearly two miles, In the
farm road near to and east of the Roman Catholic chapel in the town-
land of Ballykelly, some of the hard greenish grey grits and slates
appear to have been slightly micacized by the coarsely crystalline
greenstone observed in the neighbourhood, and the slates exhibit a
similar metamorphism when they appear to the north of the chapel
and in the adjoining road, as well as in the S.W. corner of the town-
land of Ballykelly, where they appear in the by-road ; while elsewhere
the same rocks exhibit a general bardening when they are in connexion
with this greenstone. In the wood in the S.W. corner of the town-
land of Dunganstown, on the east bank of the Barrow, a large wedge-
shaped mass of coarsely crystalline hornblendic greenstone appears in
the midst of the gray slates which are observed to be hardened when
ir immediate contact with this rock.x

There are many other masses of greenstone in the Lower Silurian
slates, the positions of which will be apparent by reference to the map,
and of these an account will be given in the detailed description of
the rocks.

G. V.D.

* The slates in contact with this greenstone were not merely hardened but bumt,
falling into small angular fragments of a rusty brown colour, as is so often the case
with rocks altered by contact with greenstone or other trap-rocks. I have observed
the same effect produced by elvan dykes, but never by larger masses of granite,
Whilfh’ if they produce any effect at all, produce that of micacization on the adjacent
rocks.—J, B. J.
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DETAILED DESCRIPTIONS.
5. Position and Lie of the Rocks.

i i f the map, it will

1+ the area included in these four sheets 0 ! :
belg)gjsrcl?etr?? %o divide it into the following sub-districts 1, nelghbmﬂ-‘
hood of Arthurstown ; 11., the Newtown Helas s;alctlo‘r%} Iz 4f(l) ;dlgsmfc t(
ford district, county Kilkenny, p. 42; 1V., the Water X
vgiﬁéfoﬁéati;}g;g p. 44 ;yV., the Tr;}more dlstr.lct,.p. 51; VL, the Anr;ls-
fczwn }:listrict P ,56; VIL, the Knockmahon district, P. 58 YIII., t e
Sotradbally district p- 68; IX,, the district neﬁr tgetxgllage of;( Kdll?’t I;.ctﬁ“o'p,
i , istri . XI., the Rathgormac strict, p-

X., the Kilmacthomas distriet, p. 64 ; , o o
; " the Clonmel district, p. 67; XIIL., the Carrick-on-Sul ict,
65’63(.11}{1)5\7.‘3 the Pilltown distriet, p. 72; XV., the Portlaw d.lstt".lct, p- ; 3 ,'
%VI ’the Kiimacow distriet, p. 73 XVIL,, the Dungarvan district, p. 75 ;

XVIII,, the Dunmore district, p. 76 ; X1X., the promontory of Hook, p. 77.

i of Arthurstoun.—At the distance of two ;mles to the
noiﬁh{?‘thfto}?ﬁ::gwr{ we enter on a range of low hills extendmg_lfrom tdh:,
shore N. of Hook Bay, in a N.E. direction, for about three fmlfs aII])' .
half, and here we find almost all the varieties of the Trappean 1 og 5 W d1c :
OCCI’II' over the district. The central portion of the range 1S Oli)r{le' oa
vesicular and, probably, intrusive Greenstone or Diorite, tra.ce?,m e 1r11 g
N.E. and S.W, direction, fo:(:i %verfabléloxle, 131 thf .f';(;rrg %f z;igngw Illlerrzgil}g a::

‘2, havi imum width o yards at its N.H. , 8
2321’1;3"11;;%: fI:v?Xbeds of greenish ash breecia, dipping N.N.W, at 38° H
both these rocks are well seen along the eastern margin of Ballyvalley
tO\‘s(')nr}atr}II(i. southern side of the greenstone, in the towntand of Ballyvellig,
and on the summit of Carrickshawn hill, we find a.band of griy f(;,ld—
stone porphyry, with minute {‘rgfstals of quall;tz, V;hli}sl 11(1)(11&5:5 ;Tn% (:) nc ?ﬁz

i i ans. e same Tock appea L
f)hlso:(;gé{ S&Zho&'hfhemg;len, in the townland of Tinnock, .and 1 believe th'at
it}) ?s continuous in the same directiop for a further distance oft 1onef 13:1?(
and a half into the townland of Killesk, beyond the old cai‘ €0 ‘%,

to the S.W. of Carrickshawn hill. At the distance of not qule;
ﬁ:irfu;’ mile a similar rock appears to the eastern corner of the townland o
e, i i in, in the townland

i nite, and along its southern margin, in _t e to
'us]:’e;laefggdthxl:eEéEl thin beds o? hard feldspathic ash dipping to the
JN W. at 10°, and having an aggregate thickness of about 100 yards, and
to. th.e south,wards, gtill lower in thq section, we find a band of f;eldstlom?i
which, in its extension to the S.W. 1r; the ef%Is";le'rn cﬁei’eﬁ Stg)en eovg:nartl) d
r reaky in structure. is sa 2

gfag:la?ogre;i?: ca(;;rtl:flc:tof ox}lre mile and a half ‘into the tov&.'nland of Klléfesé(,
bevond the old castle, where it and the associated Elvanite are cutmo_ );
a %’ and S. fault, as shown on the map. é.long the southfsrn mall;glnl '011
this.feldstone (which can be traced from Killesk on the IV:E. to 3 eh hi
over Nook Bay on the §.W., a distance of about three miles and three-

quarters) we find the ordinary dark gray Silurian slates., As we proceed
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along the road from Carrickshawn southwards and Boderan cross-roads,
we pass over alternations of feldstone, feldspathic ash, and a hard dark
gray feldspathic ash breccia, with bands of dark gray slate, the trappean
beds being merely large lenticular accumulations, running N.E. and
8.W., the last named being almost one mile in length, with a width of
about 150 yards.

To the N.E. of Boderan cross, betweed Boderan bridge and Cool cross-
roads, we find lenticular beds of greenstone and hard dark gray ash breceia,
and to the east of the last-named locality, in the eastern part of the town-
land of Cool, there is a thick lenticular deposit of light gray calcareous
ash grit, which weathers to a rusty brown colour, the beds of which dip
to the N.N.W. at 55°, but soon curve to the N.E. at 30°. The superficial
width of these beds is about 200 yards, and they have dark gray and black
slate both above and below them.

On the northern side of the greenstone of Ballyvellig and its associated
ash, we find s lenticular band of gray mottled feldspathic ash, with a boss
of pink granular feldstone porphyry just beyond it, and which is well
seen to the S.W. of the farm houses close to the western boundary of the
townland. Beyond this to the north, as we approach the village of Cam-
pile, we find nothing but feldstone for half a mile, and this same rock
extends to the N.E.for about one mile and a half. Here, on its northern
boundary, in the townland of Carrowanree, it becomes streaky in structure,
and is overlaid by gray slaty ash, dipping to the N.W. at 20°, and having
a superficial width of about 200 yards.

To the S.W. of Campile, in the townlands of Dunbrody and Salt-
mills, the feldstone becomes interstratified with thick deposits of feld-
spathic ash., These are well seen in the eastern portion of the townland
of Dunbrody at three localities, but especially on the summit of Dunbrody
hill, 189 feet in elevation, and along its northern base, where the beds
have a general dip to the N.W, at 20°, 80°, and lastly at 50°.

The total superficial width of what we may call the Ballyvellig igneous
rocks is about a mile and a quarter, and the extent from N.E. to S.W.
three miles and three quarters, At the southern side of the north-eastern
end of this Trappean ridge we find a large lenticular mass of intrusive
vesicular greenstone a mile in length, with a maximum width of 250
yards. Ttis well exposed along the by-road leading north from Killesk
cross-roads and the old castle of Killesk, where it is crystalline and
mottled black and white. The Ballyvellig traps are terminated eastwards
by a fault, and to the east of this fault the dark gray slates are seen along
the new road leading from Campile, while the mass of the trappean beds
are here represented by a thick band of hard gray feldspathic ash breceiu,
apparently dipping to the N.W. at 20° to 40°, being overlaid by a thick
bed of feldstone, a section through which is exposed along the road leading
north through the townland of Knockea, the superficial width of both
rocks being about 450 yards. To the north of this, in the adjoining town-
land of Garryduff, we find, first, a vesicular greenstone, then a feldspathic
ash, and lastly a feldstone, which latter rock is well seen in the by-road
leading E. from the farm houses, the three beds of Trappean rocks
measuring superficially about 400 feet from N. to 8.

The eastern extension of these beds is also cut off by a N. and 8. fault,
as is proved by the presence of the ordinary dark gray slate along the
road to the east.

Between the northern limit of the Ballyvellig traps and the village of
Whitechurch we have, at least, nineteen massive lenticular beds of feld-
spathic ash and feldstone. and one of greenstone, as also three bands of
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gray calcareous feldspathic slaty ash. The position and lie of all these
beds will be apparent by reference to the map, and their best exposures are
in the townlands of Ballykeerogbeg, where a boss of hornblendic and crys-
talline greenstone appears to the north of the feldstone and ash;—at the old
church of Ballykeerogmore, in the S.W. corner of Ballybrassil townland,
where the calcareous ash appears to the north of a boss of feldstone;—in
the townland of Ballynamona, where, at the Burnt school-house” cross-
roads, the caleareous ash just mentioned is seen dipping N.N.W. under a
flinty-looking feldstone, which is apparently overlaid by another caleareous
ash bed, a portion of which is seen in the N.E. corner of the townlfmd of
Priestshaggard ; and lastly along the main road, to the W. of Fruit Hill
House, the S.W. extension of the caleareous ash, noticed at the « Burnt
school-house,” is exposed by the road cutting, and the beds are clearly seen
to dip to the N.W. at 65° to 70° ; the ash here is gray, glossy, and slaty, and
is interstratified by thin layers of gray carthy slate. There is little doubt
but that this same bed extends across the alluvial flats to the east of the
Great Island, and appears on the eastern side of the island, between the
village of Newtown and Kilmokea church, The extension, therefore,
from N.E. to S.W. of this bed is at least three miles and a half, and its
apparent width 150 yards.

A slaty feldspathic ash is well seen along the northern shore of the
Campile River, opposite to Dunbrody Abbey, where it dips to the N.W.
at 50° to 60°; and is overlaid by a feldstone and a feldspathic ash, On
the shore to the E. of Kilmannock House, we find a pale greenish, finely
crystalline greenstone, having a feldspathic ash below, and a streaky feld-
stone above it. The latter rock is supposed to cross alluvial flats, and
to form the southern end of the Great Island. The N,W. corner of the
Great Island presents the following section of trappean beds in descending
order, commencing from the point at Ballinlaw ferry. Fine feldspathic
ash breccia, dipping N.N.W. at 80° to 70° extends along the entire
northern coast of the island. The lowermost of these beds become very
hard, possibly from the influence of a mass of crystalline greenstone
which appears beneath them. Below this latter rock we again find a
feldspathic ash, containing flaky pebbles of pink feldstone, and becoming
very hard and of a greenish colour when near to or in contact with the
greenstone. Next we have a large boss of very hard finely erystalline
hornblendic intrusive greenstone, 150 yards in width, and about 600
yards from N.E. to S.W. Beneath this rock we find a feldspathic ash
dipping to the N.W. at 40°, very much hardened perhaps by the super-
incumbent greenstone throughout a thickness of possibly 100 feet, when
it regains its normal character of a soft flaky or slaty rock, smooth to the
touch. This ash is seen along the shore for 220 yards, where it passes
into a hard greenish variety of the same class of rock, the dip being N.W.
at 60° I believe it possible that this hardening of the ash and change
of colour may be due to the presence of the intrusive greenstone at no
very great depth from the present surface. The section terminates with
a thin band of gray slate resting on a hard gray feldspathic ash, dipping
N.N.W. at 60°

The coast section opposite Cheekpoint,¥ from Dunbrody Abbey to
Nook Bay, cuts across the Ballyvellig Trappean beds. Dunbrody Abbey
stands on a band of dark gray slate, but the coast line to the W. of the

* Checkpoint, Sighepoint, or Fairypoint. from a rock uncovered at low water, ahout
twenty yards from the shore, the hill over the point being celebrated in fairy lore.
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abbey is probably formed of feldspathic ash. As we pass into the town-
land ‘of Saltmills we find alternations of feldstone and feldspathic ash, the
latter often containing rather large flaky fragments of gray slate. The
general dip of all these rocks is to the northwards or to the N.N.W.
at various angles up to 80° A little N. of Nook Bay there is 2 thick boss
of erystalline hornblendic greenstone in places containing carbonate of
lime in vesicles. To the south of the greenstone we find the ordinary
dark gray Silurian slates dipping S,W. at 80°; they soon, however, become
horizontal, and roll along the shore of Nook Bay at angles varying from
20° to 40°, The cleavage in some of these beds strikes N.W. and 8.E.,
inclined at 40° to the N.E.

At Duncannon Point we find a very interesting and isolated group of
Trappean rocks associated with the ordinary dark gray Silurian slates. If
we examine this little promontory by following up the exposed section
from the south to the north, we find along the shore of Duncannon strand
dark gray and black slates, with thin grit layers dipping N.W. at 40°
to 505, the uppermost exposed beds being wrinkled and otherwise
crushed. Beyond this is a hard crystalline greenstone, with some slates
above it. These rocks are here cut off by a N. and 8. fault, on the W.
side of which the slates and thin grits dip to the N.W. at 60°, but
flatten to 45° in the distance of a few yards. Over them is a bed of crystal-
line intrusive greenstone about sixty feet thick, having some thin grits and
slates resting on it. These are traversed in every direction by thin veins
of greenstone, and have been rendered quite porecelanic by it, while the
beds below are unaltered. Resting on the poreelanic slates we find a
fow beds of hard greenish ash full of broken crystals of feldspar and small
lenticular pebbles or fragments of gray grit arranged in layers. This ash
dips to the N.W. at 80° at the base of the cliff, but on its sea face they
dip to the N. at the same angle. Directly over the ash we find a massive
boss of hard finely erystalline vesicular greenstone, the vesicles being
filled with carbonate of lime; the same mineral often coating joints
and cracks in the rock, and thus suggesting the idea that its presence
is due to infiltration long after the rock had been consolidated. The
thickness of this greenstone is about fifty yards, and as we pass round
the extreme point of the promontory we find it is overlaid by layers
of dark gray slate and grit, dipping N.W. at 40°, the latter having
been hardened or silicified. The same beds are traceable round the
northern face of the fort, till at the eastern corner of the old pier we
find a boss of erystalline greenstone with hard black slates abutting
against it on its eastern side, probably baving been brought into that
position by the N. and 8, fault described as apparent on the southern
shore of the promontory. These black slates contain graptolites. To
the north of this the general dip of the slates and thin grits is N.E. at
50° At the distance of about 170 yards to the north of the quay we find
a thin band of feldstone in the slates, the same rock appearing on the main
road, due W. by the Martello Tower.

In the townland of Clonsharragh, due E. by the Martello Tower, we
find a dyke of dark green crystalline and ferruginous greenstone, and a
similar rock appears still further to the east in the adjoining townland of
Ramsgrange. Before leaving the Arthurstown distriect T have to direct
attention to the Trappean beds which appear to the east of the fault
which traverses the eastern portion of the townlands of Drillistown and
Tullerstown, and which appears on the map to the west of Burkestown
cross-roads. If we proceed along the road from Killesk cross-roads to
Burkestown cross-roads, we have no evidence of any other rock but gray
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slate, especially in the townlands of Tullerstown and Burkestown. As we
approach to within 350 yards of Burkestown old bridge, however, we come
at once upon a feldstone, and probably a greenstone, to the W. of it. 1If
now we take to the fields and traverse the western side of the glen from
S. to N., we soon enter on a mass of trappean rocks, consisting of
feldspathic ash breccia, striking N.E. and 8.W., and having a superficial
width of 450 yards. To the north of this a feldstone appears for a
distance of 175 yards, then a crystalline greenstone fifty yards across,
and then a mass of gray feldstone 2530 yards thick, both these rocks
being well seen along the road-cutting in the eastern corner of Drillis-
town townland. If these beds are eontinuous to the S.W. beyoud the
brow of the glen, they should all appear along the main road to the
W. of Burkestown old bridge ; but we have seen that no rock, except slates
and grits, are there present, and hence I have introduced this fault as
shown on the map. These trappean beds, in their extension across
Burkestown glen to the N.E., and into the townland of Rathumney, are
tolerably well exposed on either side of the road leading N.E. from Drillis-
town ; here the feldstone on the N.W. of the road becomes at one place
elvanitic or crystalline, containing some free quartz.

To the north of Burkestown cross-roads a rocky boss exposes blackish
purple close-grained ash, a thin band of feldstone, then some layers of
hardened or silicified slate, with dark purple ash breccia, and thin dyke-
like beds of greenstone over all; the general dip being eastward at 80°.
At the distance of half a mile N.E. of Burkestown cross-road, a by-road
striking to the N.N.W, exposes a superficial section of the trappean beds
seen to the south of that locality, the adjoining gray slate dipping to
the N. To the north of this is a band of gray feldstone overlayed by coarse-
grained gray grits, dipping N.W. at 70°; and at the northern angle of the
road the section terminates in a boss of crystalline greenstone,

If we now proceed to Rathnacusheran cross-roads, and from thence into
the townland of Ballygarvan, we find thick lenticular masses of green
chloritic ash, with gray slates between, in which, to the south of the
central ash band, there are layers of gray calcareous slate containing
fossils, and weathering into rough flags. This locality is indicated by a
star on the map.

If we follow the road from Rathnacusheran cross-roads northwards to
Nash bridge, we pass over a large lenticular boss of crystalline feldstone
(elvanite ?), containing a green mineral supposed to be chlorite and some
free quartz. To the north of this, and close to Shannou’s mill, below
Nash bridge, we find gray grits, with a feldspathic ash to the east of
them, the dip of the former being W.N.W. at 70°. To the east of the
fair-green of Nash, a lenticular mass of feldstone, close to which, on the
north, gray grits and slates appear dipping N.N.W. at 60°.

1f we now proceed northwards to the farm-houses of Carrickshedoge,
we find that the rocky boss close to and W. of the farm-houses is formed
of streaky feldstone, ending abruptly along a line which strikes N.N.W.;
and, as at the E. side of it, we find gray slates and thin grits close at hand,
all striking N.W. and S.E., or at the feldstone, a fault is presumed to
scparate the two rocks, as shown on the map. At Cassagh cross-roads,
o the north of the lastnamed village, we find some beds of slaty felds-
pathic ash, dipping N.W. at 45°, containing flaky fragments of feldspar;
this deposit is presumed to extend to the S.W,, and again to appear at
the surface at Aughboy bridge, where a feldstone shows to the north of
it in the boggy flat. To the west of this, thick bands of feldspathie ash
appoear at two incalities, the latter near Bawnacroaka.

.
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The Hill of Slievecoilthia, lying between the villages of Oldcourt and
Aughclare, is fqrmed of gray and greenish gray slates and thin grits
apparently dipping as a mass to the N.W. at various angles up to 700,
On the western slope of the hill four thick dykes of crystalline phorphy-
ritic greenstone have been intruded into the slates, for the most part
along their apparent bedding. This phorphyry can be well seen along
the road just north of, and close to, the Roman Catholic chapel, in the
townland of Ballykelly, as well as near the northern margin of the same
townland, and at the southern end of Ballinteskin townland. The slates
near to, and in contact with, the greenstone have been hardened and
silicified ; and occasionally under peculiarly favourable cirecumstance have
been slightly micacized. This latter remarkable metamorphism is well
seen in the slate appearing in the lane west of Ballykelly chapel, as well
as in the lane at the extreme S.W. corner of Ballykelly townland ; and
again, close to the margin of the phorphyry, where it appears near the
road to the west of Ballinteskin farmstead, and lastly in the extreme
S.E. corner of the same townland on the western slope of the hill
summit.*

Due east of the summit of Slievecoilthia, on the side of the river Barrow
in the townland of Dunganstown, north of Killowen Demesne, we find
a large boss of coarsely crystalline hornblendic greenstone exposed for
150 yards from N. to 8., and quite similar in general character to that
last noticed. This greenstone appears to have been squeezed into an
anticlinal curve in the slates, as these rocks dip away from the greenstone
on its northern and southern side. The slates mn immediate contact
'with this intrusive mass are hardened, broken up into countless concealed
joints, and weather to a rusty brown colour. To the north of this, at the
distance of 200 yards, four small dykes of greenstone have been ii)jected
into the slates along the line of their bedding.

2 The Newtown Head Section.—Newtown Head, which lies on the W.
side of the Waterford estuary, exposes some trappean beds which are
possibly on the same geological horizon as those observed at Duncannon
on the opposite coast. The following is the coast section, commencing
at the north, and noting the beds in descending order :—Greenish slate
decomposing and dipping N.W. at 65°; beneath this is a band of har(i
feldspathic ash, 60 yards thick, the lower part of which is filled with
broken concentrically formed nodules of feldstone, held together and
cemented by a feldspathic paste; next comes a thin dyke of greenstone
beneath which is a green chloritic ash which in many parts is soft
and decomposing ; then we have a band of rotten gray slate contain-
ing some fossils, with a thin gray grit exhibiting fucoid impressions
beneath which is a thin layer of hard ash conglomerate, dipping as before’
but at 40°, and containing pebbles and blocks of feldstone in a sandy feld-
spathic paste; we then have a second thin run of greenstone, below which
we have thin ash layers passing down into a massive-bedded close-grained
greenish gritty ash about 60 yards thick. This rests on a feldstone with

* T know it has been doubted that a greenstone has ever produced such
upon them as T have described. My observations, however, ?n this and theaifﬁiﬁ
district, lead me to believe that, under favourable conditions, it does do so. On the
shore to the north of Arklow, near Pack’s Bridge (Sheet 139), I found a massive dyke
of intrusive greenstone squeezed into the slates, which it had hardened and micacized
to the distance of 15 to 20 feet, the small particles of mica being most abundant and
the rock most ponderous nearest to the greenstone, and these effects gradually disap-
pearing in the distance named. —G. V. D.
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some feldspathie ash beds, dipping N.W. at 60°, the aggregate thickness of
which is about 200 yards, with two intrusive dykes of greenstone. Below
this feldstone there is a narrow band of feldspathic sandy ash, and then we
find a dyke of finely crystalline greenstone contorted into an S shaped fold
with a feldspathic ash above it. We next meet a feldstone which may
have a thickness of 150 yards, a short distance inwards; and lastly, the
extreme point of the headland is formed of a massive dyke of finely crystal-
line intrusive greenstone, very shattered looking and breaking up into
small angular fragments, the rock being exposed along the coast for the
distance of 200 yards.

The extension of all the Newtown Head Trappean beds inland is entirely
a matter of conjecture, as the surface of the ground is thickly covered by
Tocal drift,

3. The Waterford District, County Kilkenny —At Rochestown Hill, which
lies at the distance of six miles N.BE. from Waterford city, we find a
remarkable lenticular boss of crystalline feldstone (Elvanite) occupying a
space of over half a mile from E.to W.and about 350 yards from N.
to 8.

The central portion of this mass is highly feldspathic and erystalline,
and the quartz granules quite resemble those seen in an ordinary granite.
At the eastern extremity the rock is finely crystalline, and the dark green
mineral, supposed to be either chlorite or hornblende, is more abundant.
The erystalline granules of quartz are, however, still present. Around this
portion of the boss the gray slates are very well exposed, and they have
not undergone any hardening, micaziation or other metamorphism. At
the western extremity of the boss the slates are equally well exposed,
and the changes in their strike show that they have been displaced by
the intrusion of the granitic feldstone. This fact is very apparent along
the by-road leading southwards up the hill from Rochestown village to
the wood over Rochestown House.

On the shore to the east of Rochestown, as well as that to the south of
the hill opposite Dollar Point, the greenish slates and thin grits are
traversed by dykes of crystalline greenstone, which have invariably
hardened the slates which are in contact with them. At the latter
locality a bed of feldspathic trap becomes a breccia of fine feldspathic
fragments along its northern side. At the former place we find two thick
dykes of crystalline hornblendic greenstone, striking . 40° N., inclined
to the S.E. at 45°% The slaty beds in contact with them being rendered
porcelanic, have at the same time a tendency to weather white.

At Ballinlaw ferry, two miles to the S. of Rochestown, the river Barrow
has cut through the trappean beds on the N.W. side of the “Great
Island;” on the county Kilkenny side of the river they present a steeply
escarped section for the distance of about three-quarters of a mile, their
aggregate thickness being about 1,100 yards, or close on three-quarters of
a mile.

Proceeding southwards from the ferry, and following the rocks in
descending order, we find a thick deposite of slaty and sandy feldspathic
ash, the beds dipping to the N.N.W. at 60°; below thers is a thin band
of feldstone, becoming pisolitic at its basal portion; below this is a
feldspathic breccia, with a thin layer of hard green ash; and a thin
layer of feldstone, and next a thick deposit of feldspathic ash, passing
downwards into a green chloritic greenstone, which is occasionally some-
what flaky or ashy. Beneath these beds we have a thick mass of intrusive
greenstone, below which is a green chloritic ash dipping N.N.W. at 0°
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and traceable along the shore for the distance of 220 yards, the dip
being clearly to the N.N.W. at 60°, The section terminates in the boss of
feldstone, 100 yards thick, called Carrickgarraunbaun or “ The White
Horse Rock,” which forms a lofty cliff over the river. Underlying this
feldstone, on the south, there is a gray feldspathic ash, dipping N.N.W.,
at 60°, which rests on the ordinary Lower Silurian gray slate and grits.

From the ash beds under Garraunbaun Rock, southwards to Snow Hill,
a distance of nearly a mile, the shore is formed of dark gray slates and
thin grits ; these become horizontal a quarter of a mile south of Garraun-
baun; but at Snow Hill they regain their normal dip to the N.N.W. at
50°.  Throughout all these beds there is no apparent cleavage., To the
south of Snow Hill point, the dip of the slate and grit beds is still to the
N.N.W., at 30°; but as we pass round the point under Snow Hill House
the dip is to the N.E. at 76°. Along the shore, between the old Drum-
downey flour-mills and Glass House, we find some beds of consolidated
pale greenish-gray chloritic ash; these dip to the N.W. at 75°, and
doubtless underlie the gray slates of Snow Hill. These beds are on the
same geological horizon as those at the southern end of the Ballinlaw
section, but thrown out of their line of strike by the contortion in the
slates between White Horse Rock and Snow Hill point. The Ballinlaw
‘Trappean beds, in their extension to the S.W., appear here and there in
the Drumdowney glen, especially along its western side, and to the south
of the corn-mill. Here the feldspathic ash beds dip to the N.W. at
70°, and at the mill we find a thick band of very coarsely crystalline
phorphyritic greenstone, the feldspar crystals being well developed. To
the north of this, at the flour-mill on the main road to Waterford, we find
two bands of hard feldspathic ash, and runs of feldstone, the latter rock
attaining a thickness of fully 500 yards at the summit of the rise of
ground, where the old church of Rathpatrick stands. To the north of
this, and just over the Glenmore road, there is a dyke-like bed of sub-
crystalline chloritic greenstone, which is probably contemporaneous with
the slates.

The upturned edges of all these rocks, including those described to the
south of Ballinlaw ferry, and the associated slates of Snow Hill, are overlaid
by the outlying flake of Old Red sandstone which caps Drumdowney hill,
and the extent of which is two miles and a half from N. to 8., with a
maximum width of something less than one mile.

Over ground between Drumdowney glen and the suburbs of Waterford
city at Ferrybank, all the trappean beds are concealed by local drift, with
the exception of a superficial exposure of feldspathic ash at Prospect
House;—a boss of feldstone, at the N. side of the byroad to the N. of
where the old church of Kilmurry once stood, and the high ground on
the northern bank of the river Suir, in the townlands of Ratheulliheen,
Newtown, Christendom, and Abbeylands, where we find thick alternating
deposits of hard feldspathic ash and streaky feldstone; the former, when
they appear at the waters edge at Annemount House, dipping to the
N.W. at 75° to 80°. At Rocklands House is a boss of sub-crystalline,
dark green, chloritic greeustone, about 150 yards wide, forming the knoll
overlooking the river, called ““Cromwell’s Rock.” At the northern base of
this eminence we find thin layers of dark gray and black slate dipping
to the E.S.E. at 70°, with a gray feldspathic ash above them. To the
north of this the shore exposes a similar greenstone, which is well seen
at the church of Abbeylands at Waterford ferry, Tt is about 250 yards
long, its northern boundary being not exactly known. Vrom the gencral
aspect of this greenstone, which often contains minute flaky erystals of a
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green mineral, supposed to be chlorite, and the fact that the slate in
contact with it is not hardened, T think it may be classed with the
contemporaneous greenstone. The superficial width of the boss of green-
stone at Cromwell's Rock is about 150 yards, and that of the Abbeylands’
greenstone about 250 yards, though its northern boundary is problema-
tical.

The suburb of Waterford city, called Ferrybank, is formed on the
Lower Silurian slates and grits which extend in a N.E. direction till they
reach the district to the east of Davistown, where they spread out to form
the open country around Glenmore, and that to the east of Mullinavat.
To the north of Ferrybank these slates are soon overlaid by the Old Red
sandstone which forms the high ground skirting the carboniferous lime-
stone valley of Kilmacow.

4. The Waterford District, County Waterford.—To the east of Waterford,
in the parish of Killoteran, and on the southern side of the rise of ground
which is capped by the Old Red sandstone, we find thick alternating
deposits of feldstone and feldspathic ash. Similar trappean beds appear
on the north side of the river Suir, in the county Kilkenny, to the south
of the village of Licketstown. From the observed dips it is probable that
in this exposure we have but one bed of feldstone with a feldspathic ash
above it, repeated by & synclinal and anticlinal fold. This will be apparent
by examining those beds at the following four localities, where they are
well exposed :—

1st. On the southern boundary of the synclinal, in the townland of
Knockhouse Lower, where the feldstone, though black and flinty looking,
weathers freely to a milk white colour. '

and. At the distance of a mile W, of this spot, in the townland of
Woodstown, close to the road, where similar black silicious-looking feld-
stone is overlaid by compact feldspathic ash, dipping N. 10° W. at 75°.

3rd. In the large quarry N. of, and close to Carrickphierish House,
where the ash, on the northern side of the synclinal, dips 8. 15° E. at 70°,
having the feldstone beneath it. In this latter rock, at this locality, we
have the evidence of the anticlinal, as above it on the north we see the
gray feldspathic ash, dipping N. 10° W, at 70°, close to the summit of
Carrickphierish hill, where the Old Red sandstone lies nearly horizontally
over the Lower Silurian rocks.

4th. To the westward of this knoll, where the ash may be seen at
various localities, as far as the townland of Woodstown, in the northern
portion of which it is well exposed, dipping to the northwards, being then
overlaid again by the Old Red sandstone.

In the district just described, two faults having a N.N.W. and 8.S.E.
direction, and about three-quarters of a mile apart, traverse and displace
both the Lower Palmozoic rocks and the superimposed Old Red sandstone.
Their downthrows are to the eastward, and though of not very great mag-
nitude (about 600 feet), yet in their prolongation to the southwards they
appear to unite and produce an important change in the geological struc-
ture of the distriet, two miles to the S.W. of Waterford city, in the parish

of Kilbarry. The eastern of these faults is prolonged northwards from
the parish of Killoteran, across the limestone flats of Kilmacow, and along
the W. side of the small river Blackwater, past the village of Mullinavat.*

* Mr. Wyley was the first to determine the fanlt to the 8, of Mullinavat, and I to
record those to the W. of Waterford city. Our conclusions were based on perfectly
independent evidence.—G. V. D.
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That the Killoteran faults unite somewhere to the N. of the main road,
and E, of Evergreen cottage, and form there one fault prolonged to the
S.E., is also evident from the facts presented to us along the western
margin of the parish of Kilbarry, and in the cutting on the Tramore railway,
in the townland of Ballyhoo.

In the extension to the eastward of the trappean beds of Killoteran, they
emerge from beneath the Old Red sandstone, along the shore of the river
Suir, at the distance of half a mile above the bridge of Waterford. Here
also some of the Lower Silurian slates are seen, in two black bands in
which graptolites are found in great abundance, some of the impres-
sions being tinged of a light red colour. The lowest of the trappean
beds here is a feldspathic ash, resting on one of the graptolite beds. Above
this is a band of gray slate, with a green chloritic ash over it, having a
width of about 70 yards. This is succeeded by gray slates which terminate
in a bed of black graptolite slate, and above all is a hard feldspathic ash.
Up to this point all the beds dip to the N.W. at 70°.  Above all the beds

just described we find a massive wedge-like mass. of sub-crystalline

feldstone, 70 yards thick, having some free quartz and a green chloritic-
looking mineral disseminated through it. Hence the rock resembles
sorme of the Camaros Elvanite of the county Wexford, and has been so
coloured on the map. This Elvanite is bounded on its northern side by a
hard feldspathic ash, and the section terminates in a pink feldstone
exposed for the distance of 150 yards. In the distance of 100 yards from
the river bank, all the trappean rocks are overspread by the Old Red
sandstone conglomerate, which dips to the N.W. at various angles up to
25°,

To the S.E. of the city of Waterford the trappean rocks consist almost
entirely of feldstone, both amorphous and streaky, with some hard felds-
pathic ash beds, both rocks being well seen in section along the river
bank from Suirville to near the point opposite to the Little Island. They
occupy a superficial width of over a mile and a half, the apparent dip in
the ash layers being in the N.W. at 80°,

The Little Island is made up principally of the hard feldspathic ash
beds and some feldstone. In the southern corner of the island, however,
some Lower Silurian slates dip beneath the trappean beds to the N.W.
at 80°. On the western side of the island the ash beds dip to the S. and
E. at 80, whence it is probable that they are bent anticlinally, The
uppermost beds of the ash at this locality consist of exceedingly finely
laminated soapy feldspathic slate; a structure which may be due either
to delicate lamitation or to cleavage. The section here terminates in a
thin bed of dark green ash, which in some places resembles a decom-
posing contemporaneous greenstone. The trappean beds of the Little
Island again appear on the northern portion of Faithleg Demesne, where
they flatten suddenly, and curve round to the westward, as appears from
the subjacent Silurian slates exposed at Faithleg school-house being
nearly horizontal.

At Cheekpoint we find a thick pale greenish-gray consolidated ash,
which passes into a rock closely resembling a caleareous greenstone, veined
with carbonate of lime. Near the point a thin layer of black slate is
interstratified with this rock, and at the extreme point we find a greenish
ash conglomerate and breecia, containing lumps of greenstone in a hard
greenish paste. It is very probable that the Cheekpoint rocks are on the
same geological horizon as those observed on the opposite shore, north of
Nook Bay in the county of Wexford.

To the south of Faithleg the Lower Silurian slates form a band of
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nearly three-quarters of a mile in width. Along its southern or basal
boundary, according to the observed dips which are to the N.-W., we find
a few bands of greenish gray calcareous ash, the joints of the rock being
often coated with carbonate of lime, This peculiar ash is well seen in the
townland of Knockboy, on the road leading to the Roman Catholic chapel,
where it and the slates have an apparent dip to the N.N.W. of 80°. It
appears again a mile to the eastward, on the right bank of Ballycanvan
stream, at the mills below Springhill House; and lastly, at the distance of
three-quarters of a mile to the east, on the banks of the stream, on the
northern corner of the townland of Carriglea, where the calcarcous ash
overlies a pale greenish-gray slaty ash, the dip at Kilcullen Bridge being
to the N.N.W. at 50°. Beneath the gray slates in the lower portion of
which these calcareous ash beds appear, we find a massive greenish gray
slaty chloritic ash having a width of 500 to 600 yards, with the same
dip as that last stated. This ash is exposed along the roads leading
to the Roman Catholic chapel of Knockboy or Ballygrennan, and
again, on the north side of the road in the latter townland; and lastly,
on the right bank of the Ballycanvan stream, south of Springhill House.
Beneath this band we find a thick accumulation of dark greenish gray
ash breccia, which is very well exposed in the neighbourhood of Rockview
and Mount Druid, where they present a superficial width of 600 yards,
having a general dip to the N.W. at 60°. These beds all thin out in
their extension to the eastward beyond the Half-way House Bridge on
the Passage road, and are all eventually concealed by the covering of
Old Red sandstone which forms the high ground extending along the
western bank of the Waterford estuary between Passage aud Cheekpoint
Hill.

To the south-east of, and parallel to, the ash breccia a large lenticular
mass of Elvanite is well exposed at the cross-roads E. of Strongbow's
Bridge, in the townland of Carriglea. Here, at the southern end of the
large quarry, the Elvanite passes into an ordinary feldstone, and the
same fact is observable in the line of strike of this rock, at the distance of
one mile and a quarter to the S.W., on the high and rocky ground N. of
the ruined chapel of St. Mary’s, in the townland of Ballygunnertemple,
where the feldstone is streaky in structure and weathers to a milk-white
colour. At this locality the width of the feldstone is about 500 yards;
and if we accept the dips observable in the greenish gray breccia to the
N.W. as that of the mass of this rock, it rests on a band of dark gray
slate, the best evidence of which is to be seen in the glen between the
townland of Ballygunnertemple and Ballyvorecen, half a mile N. of
Callaghan Bridge, on the Dunmore road.

To the S.E. of -this slate band we have another run of feldstone, thinning
out to the N.E.and S.W., and attaining a maximum width of about
700 yards, in the vieinity of Callaghan Bridge, where the rock is well
exposed, the rock to the west of the bridge being mottled greenish gray,
with angular segregated patches. At the distance of 200 yards to the west
of this, in the bed of the small stream and beneath the bridge, some pale
greenish-gray slaty feldspathic ash was exposed when deepening the water-
course. Its position is indicated by a line of dots on the map.

At the distance of one mile to the W.S.W, of Callaghan’s Bridge, in the
townland of Ballygunnermore, we find a boss of dark green sub-crystalline
greenstone about 60 yards thick, a feldstone adjoining its southern side,
with dark gray slates to the south of the feldstone. To the W. of this, in
the adjoining townland of Kilearagh, we have a thick deposit of dark
gray and greenish gray ash, in some places slaty, and in others a fine
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preccia, These beds appear to dip to the north at 50°, and are underlaid
by a dark gray feldstone which in its central portion becomes pisolitic
where it forms the ridge of ground stretching N, and §. through the
extreme S.W. corner of the townland just named.

) If we attempt to follow these beds in their extension to the westward
into the adjoining alluvial flats between the parishes of Killure and Kil-
caragh, we find that the low ground is entirely occupied by the gray slate
and‘as the superficial width of the feldstone is nearly half a mile from N
to S., along the brow of the glen, and as the general strike of all the
trappean beds is from N.E. to S.W., we are forced to believe that the
feldstone is here cut off by a fault, as shown on the map,

On the western side of the alluvial flats just noticed, and in the southern
extremity of the townland of Killure (opposite the fault), is a rounded hill
194 feet in elevation, and here we find the following section, in ascend-
ing order commencing at the south :—Fragments of gray slates at the
base of the hill; then a feldstone, forming a lenticular mass of about
230 yards across; over this a band of gray sandy cavernous limestone,
125 yards in width, and the beds dipping to the N.W. at 65°. This rockis
iron stained, decomposes freely to a sand, and contains a few fossils, In this
limestone, and close to its upper or northern boundary, there is a thin
layer of gray feldspathic ash breccia ; above this is a band of feldspathic
ash, 150 yards wide, with a run of feldstone about 50 yavrds thick in the
mléidle of it; beyond this gray slates are exposed for a distance of 150
yards. .

As we proceed northwards along the brow of this rise of ground we pass
from off the gray slates, and just over Killure Bridge we find a gray
slaty caleareous ash, which weathers into small rusty hollows, and on the
farm road which crosses the townland from W. to H., a similar rock
appears, the joints of which are coated with carbonate of lime; above
this caleareous ash there are some beds of hard feldspathic massive bedded
ash, which appear to dip to the northward at 70°; and with this rock the
section terminates.

If we now cross the alluvial flats to the W., and examine the rocks so
well exposed in Ballynamona Demesne, and over Carrigeenaveagh Hill,
we fail to find a trace of the sandy limestone or the calcareous ash. If,
however, we suppose that these beds, and the associated gray slates between
thern, rapidly thin out in their extension to the S.W., we may escape the
necessity for introducing a N. and 8. fault along the eastern side of
Ballynamona Demesne.

All the rocks forming Carrigeenaveagh Hill are formed of dark gray
fellcllstone, which in some places has the appearance of a consolidated
ash,

In the northern part of Ballynamona Demesne, and in the adjoining
southern end of the townland of Ballycoarda, a very hard and massive
greenish gray ash breccia and conglomerate contain rounded pebbles as
well as large lumps of pink feldstone. These beds pass up into a dark
purplish gray and greenish breccia, containing pebbles and fragments of
black slate, grits of various colours, and feldstone. Omn the hill to the
W. of the farm-houses, in Ballycoarda, the ash assumes a slaty structure,
and the section terminates in dark greenish gray breccia, containing
pebbles and fragments of grits and feldstone. To the W. of Ballycoarda,
in the townland of Ballindud, are large bosses of feldstone, the rock in
some places being quite pisolitic ; and proceeding northward towards the
alluvial flats of the John’s River, which are traversed by the Tramore
railway, we find that the feldstone along its northern side is split up by a
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thick band of hard and massive bedded feldspathic ash, This rock is
well seen in the railway cutting at the bridge W. of the corn-mill, in the
S.E. corner of the townland of Ballyhoo, where the ashes are underlaid by
the dark gray Silurian slates, the dip of both being to the S.8.E. at 80°.
These slates, in their extension from the railway cutting to the N.E., would
abut against the feldstone just described; and here I have introduced a
fault between them supposed to be the south-eastern extension of the
united faults so well seen to the W. of Waterford city and the parish of
Killoteran.

If we now proceed N.W., past the five cross-roads, into the townlands of
Ballybeg and Ballynaneashagh, we find the wooded knoll in the latter to
be formed of gray and pink feldstone, which in some places becomes
pisolitic, and is exposed over a surface of 600 yards. To the north of
this, in the former townland, we find a soft slaty rough ash, dipping S.
at 70°, variable in texture and yielding large flags, and below this a dark
gray feldstone.  All these beds form a well-defined ridge, striking N. and
S. through the townlands named; but if we attempt to follow the ashes
and the overlying feldstone in the line of their strike to the eastwards,
we at once pass into a comparatively low and level tract extending east-
wards into the valley of the John’s River, and its alluvial flats, apparently
formed on the Lower Silurian slates. I am satisfied, therefore, that
here we have evidence of the presence of a fault, striking N.N.W. to
8.8,E., which would agree accurately with that seen in the Tramore
railway cutting, and the more western of the two faults in the parish of
Killoteran.

Though the continuity of the trappean beds is doubtless interrupted
by this fault over a line extending for the distance of two miles, the
absolute amount of vertical displacement may not be as much as one
would suppose. We have only one well defined dip in the flaggy ash, that
to the S.8.E. at 70° at either extremity of the section, and if we suppose
that the intermediate beds are at all contorted, a downthrow at either
side of the fault of 2,000 feet would possibly produce all the observed
facts.*

Butlerstown Hill, on which stands the old castle of that name, three
miles 8.W. of Waterford, is formed for the most part of feldstone, with
some bands of feldspathic as well as greenish-gray slaty ash on its
southern flank; the latter rocks being tolerably well seen along the main
road, in the townland of Ballycashin, while the former are better exposed
on the northern slope of the hill just below the castle. A very beautiful
pink feldstone appears on the knoll in the central part of Ballyeashin
townland, to the S. of the main road ; this rock becomes flaky on the
northern side of the knoll, a structure which may possibly be due to
cleavage, though at first sight the rock would be regarded as a consoli-
dated slaty ash. To the W, of Butlerstown Castle, in the townland of
Orchardstown, the feldstone is of the ordinary type, and is widely used for
road metal.

On the direct road from Butlerstown Castle to Mount Congreve there
is a boss of sub-crystalline greenstone in the southern portion of the
townland of Baunfine, This rock, which lies on the northern limit of
the great trappean zone, is very possibly in the same geological horizon

» It is obvious that the evidence, as stated by Mr. Du Noyer, is quite insufficient to
sustain such a dislocation, or to prove any fault at all, The hypothesis of a fault is
one way of explaining the structure of very obscure ground, which appears to Mr.
Du Noyer the most probable.—J. B. J.

"t
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as the greenstone seen to the east of the Killoteran and Tramore railway
fault, near to the N.1, boundary of the parish of Kilbarry, half a mile south
of Bleach Bridge, and again at Cromwell’s rock and Abbeylands opposite
to the city of Waterford, on the Kilkenny side of the river. The presence
of this rock near Butlerstown Castle helps to prove the propriety of pro-
longing the Killoteran fault to the S.E.

The trappean beds exposed in sections along the banks of the River
Suir, at and opposite to Mount Congreve, are very interesting. They
are a continuation to the S.W. of those beds described as oeurring in the
parish of Killoteran, and consist of bands of feldspathic ash and feld-
stone, with gray, gritty, and dark gray slates, the section terminating on
the west in a thick mass of dark gray feldstone, and a massive finely
crystalline greenstone, about 100 yards in width. As all these beds are
followed to the S.W., we find that at Whelan’s Bridge the dark gray
flinty looking feldstone is brought abruptly against a pale greenish gray
chloritic greenstone, which at the quarries at the turn of the road, just
south of the bridge, has a very ashy structure. As these rocks are never
seen to pass one into the other I have introduced a fault between them.,

. To the south of this greenstone we find a thin band of feldstone, with
some feldspathic ashes above it, dipping to the 8.S,E. at 70° in the lane
leading through the wood from Whelan's Bridge to Woodvilla. These
ash beds terminate in 150 yards, being overlaid by dark gray slate. The
prolongation of the trappean beds between Whelan’s Bridge and the
village of Ballyduff, a distance of nearly a mile and a half, is a matter of
inference. At Ballyduff, however, we have a very good superficial section
across a thick band of trappean rocks, which, without doubt, are on the
same geological horizon as that described on Whelan's Bridge, and to the
N.E. of it. On the northern boundary of these beds, and at the village, we
find the dark gray slates striking nearly E, and W.; to the south of this
a thick band of feldstone is exposed in bosses along the west side of the
road, the rock being often of a streaky structure, and in some places very
flaky or ashy looking, It is doubtful, with our present knowledge of
these rocks, whether we should class a highly consolidated feldspathie,
though flaky rock, with the ashes, when no fragments of extraneous rocks
can be detected in it. I have therefore coloured all this band, which is
450 yards across, as feldstone.

In the townland of Carrickanure, a mile and a quarter to the W, of
Ballyduff, the ashy looking feldstone widens to three-quarters of a mile
from N. to S.; and in its further extension to the westward, it forms
profninent detached and often steeply escarped bosses, which give a
peculiar aspect to the outline of the country.

In the northern part of the townland of Greenane, on the rugged knoll
to the 8. of Carroll's cross-roads, is composed of massive bedded dark gray
earthy ash, which in places is a fine breccia of slate fragments, along
with broken crystals of feldspar. The feldspathic paste on decom-
posing sets free the slate fragments, and the surface debris thus formed
has all the appearance of having been derived from the slate rock. At the
distance of about a mile to the east of this, in the eastern side of the
townland of Ardeenloun, East, and the northern corner of Ballygarran, as
well as on the southern side of the adjoining townland of Carriganure,

“the streaky feldstone forms prominent and steeply escarped bosses,

To the south of this, for the distance of over two miles, the feldstone,
bot‘h flaky and finely porphyritic, as well as compaet, is the only rock
which appears at the surface. If, however, we procced by the shortest

route towards Ballyphillip, we find a marked change in the character of
167, 168
168, D
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the rocks in the townland of Ballyleenaune, Ballycraddock, and Shanaelone.
As we enter the northern extremity of the firstnamed townland, we pass
from a finely porphyritic feldstone at the cross-roads, on to a boss of
chloritic flaky greenstone, about 60 yards across; to the south of this we
have a few green ash beds, which become slaty at their southern limit,
their width being about 200 yards. To the south of them we have
another run of finely crystalline greenstone, about 150 yards across from
N. to S., having a green slaty ash on its southern side. Proceeding still
further to the south along the Ballyphillip road, we see a green ash
breecia at the distance of 200 yards from the last-named rock, doubtless
a portion of the same mass,

To the W. of the cross-roads between Ballyeraddock and Shanaclone,
there is a thick boss of dark purple porphyritic greenstone, nearly 400
yards across, which on the northern side is veined with asbestos, the
western side of the boss exhibiting a hummock of streaky feldstone, and
the section terminates on the south by some hard, streaky, and finely
porphyritic feldstone. Proceeding northwards from the last-named cross-
roads through the central portion of the townland of Ballycraddock, we
find that noue of the rocks just deseribed are prolonged to the N.E.,
their places being supplied by nodular and pisolitic feldstone, many of
the nodules of feldstone having a radiated structure, and containing a
nucleus of - clear quartz and fine thin bands of green slaty ash striking to
the N.E., in which direction they thin out. As the two groups of rock, so
different in lithological character, are observed in close proximity, I
eannot account for their relative positions otherwise than by supposing
that they are brought together by a fault, the direction of which is nearl?r
N. and 8., the downthrow being to the east, but its amount not determin-
able, from the absence of any reliable dips,

If we now proceed eastwards towards Ballyseanlon Lough, we find that
the high and rugged ground to the southward and S.E. of Pembrokestown
House is formed of dark gray finely porphyritie feldstone, which in many
places so closely resembles a eonsolidated ash that 1 was at first disposed
to class it with those rocks. There is an apparent bedding throughout it
the dip of which is to the N.W., at 40° to 60° as is clearly seen ove1:
Carrickaroirk Hill. In many places here the feldstone contains angular
segreg?tions, whicll)l on theIweﬁthered surface gives the rock the appear-
ance of & coarse breccia. It has, however, bee i
this rock with the feldstones. » been deemed xight to class

The singularly peaked and very prominent boss called “Sugarl
Rock,” in the S.W, corner of Knockeelx)l townland, is formed of thisg aifa?gf
dark greenish-gray semi-porphyritic feldstone. ’

In the low ground which skirts the southern base of Carrickaroirk Hill
and the rugged ridge to the eastward, over Sporthouse eross-roads, we find
anarrow band of dark gray slate. Inthis, at the distanee of half a mile due
8. of Carrigaroirk summit, and in the townland of Clonfadda, there is a
boss of dark green crystalline hornblendic greenstone, To the S.W, of
this, in the townland of Reisk, and about a quarter of a mile 8. of the .old
church, we-find some pale greenish-gray hard calcareous grits, with slaty
layers, containing fossils, and weathering rusty. These dip to the
N.N.W.,, at from 10° to 20° and rest on the dark greenish-gray, and
spmewl_lat porphyritic feldstone, very similar to that deseribed at Car-
rickaroirk Hill. If we attempt to follow these fossiliferous beds in their
extension to the eastward, we find that just at the boundary of Clonfadda

* Vide N.W, corner of Sheet 179,
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townland they all abut against the underlying greenish-gray feldstone for
a distance of 2530 yards, by means of a fault striking N.N.W. and 8.8.E.,,
the downthrow being about 250 feet, to the westward, To the east of
the fault the same fossiliferous bands are observed in the townland of
Clonfadda dipping in a curve to the N.N.E., N., and N.W,, at 10° to 20°.

Ballyscanlan Lough, which lies at an elevation of about 210 feet, at the
distance of 600 yards south of the southern boundary of these fossiliferous
beds, in the townland of Reisk, is supplied by springs which probably rise
in the fault just described, in its prolongation to the S.8.E*

Ballyscanlon Hill, which lies to the south of the lake, is formed of a
mass of feldstone, through which we can detect finely porphyritic bands
striking N.N.E. and S.S.W. At the summit of the hill (418 feet), the
feldstone is streaky, and at its northern base, just over the lake, the feld-
stone has at one spot all the appearance of a gray gint. To the N.W. of
the hill, in the townland of M atthewstown, near the stone fort or caher,
the feldstone is dark greenish-gray and finely porphyritic, and to the
north of this spot, near the giant’s grave, called ““ Leaba Thomas MacCaba,”
or the bed of Thomas, son of Caba, this passes up into massive dark
green and gray ash breccia, sub-crystalline in places, and weathering into
emall hollows from the decomposition of sub-angular fragments of feldspar
crystals.

yThe district to the eastward of Ballyscanlon Hill, in the townland of
Carrickavrantry and Knockanduff, presents many varieties of feldstone and
dark greenish-gray ash, fine breccia, and ash conglomerate, the last named
rock being well seen at the farmstead on the northern side of the latter
townland, where it consists of pebbles of feldstone and lumps of purple
slate, forming a rock not unlike some of the basal beds of the Old Red
sandstone. To the S.E. of the same farm-houses, the feldspathic ash
breccia contains fragments of black slaty ash, which is full of broken erystals

of feldspar.

5. Y'ramore District.—To the south of Carrigeenaveagh Hill, in the
townlands of Castletown, Ballykinsela, and Quillia, a low narrow ridge
extends in a N.E. and S.W. direction, the central portion of which is
crossed by the road leading south from Carrigeenaveagh to the head of
the back strand of Tramore. On the north this ridge is formed of dark
gray feldstone, with a thick band of feldspathic ash to the north of it, and
another band of greenish-gray ash to the south. The southern end of the
gidge exposes a massive lenticular boss of bighly crystallic hornblendic
greenstone, which weathers into rough pimpled surfaces. To the west
this greenstone is overlaid by a feldspathic ash, dipping to the westward
at 80°, which is exposed in many quarries on the western slope of the hill,
and close to the well called Tober na-fannia. The ash dipping W. at
45° is itself overlaid by a band of feldstone. In the low ground along
the eastern side of this ridge we find clear evidence of the presence of
gray slate, in which there is a narrow band of impure fossiliferous lime-

stone. :
Three miles north of Tramore, at the eastern side of the townland of

# Ag a source of water supply to the city of Waterford, I came to the conclusion,
when I examined the district in the summer of 1863, that Ballyscanlan Lough is
peculiarly well adapted for such a purpose. Though the surface drainage which the
lake at present commands is but small, it might be vastly increased by a series of open
cuts to catch the rainfall over all the surrounding high ground, as well as various
springs which occur over it; and by embanking the embouchure of the lake, its
present area of 26 acres would be increased to one of 95 acres, with 2 maximum central

dupth of about 150 feet —G. V. D ,
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Ballyknock, a rough ridge
of ground extending N.
and 8,, is formed of bands
of amorphous feldstone,
and a fine grained felds-
pathie porphyry, the west-
ern continuation of the
beds appearing on the
southern side of Carrigee-
aveagh hill. At the north-
ern end of this section,
south of the farmstead, a
thin baud of gray slate
was observed; and as simi-
lar slate is exposed in the
road-cutting  three-quar-
ters of a mile W.S.W. of
this spot, on the boundary
of the townlands of Tower-
gare and Carriglonig, this
rock is supposed to be
continuous between the
two loealities.

At the southern end of
the townland of Bally-
knock, the feldstones are
bounded by the ordinary

dark gray Lower Silurian <«

slates, which are well ex-

&
posed here and in the ad-\f:

joining cutting on the
Tramore railway, on the
western side of the town-
land of Ballykinsella, the
observed dip being all to
the N.N.W. at 50° the
cleavage striking N.N.E.
and S.8.W. vertical. A
mile to the 8.8.W, of this,
in the townland of Pick-
ardstown, the following
group of rocks forms the
high ground on the west
side of the glen to the
north of Hammondville.
The uppermost beds, or
those to the N., are dark
gray slates, with pale gray
sandy limestone bands ex-
posed at either side of the
by-road, and containing
fossils. Below this is a
thin layer of gray ash grit,
then a thin band of dark
gray slate, below which is
a vein of feldstone about

Contemporaneous g
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Greenstone,
Dark gray slates.

Feldstone with ashy layers. {

Fold: ash,
Butlerstown Hill,
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Dark gray slates.
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greenish ash,
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Section from Tramore through the Hills of Carrickaroirk and Butlerstown to the River Suir, near Mount Congreve.
Scale, 1 in.=1 mile horizontal ; 3 in.=1 mile vertical.
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70 yards across, next a black slate band about 50 yards thick, and then
another feldstone 150 yards thick, having a small lenticular bed of dark
green ash in the middle.

This feldstone along its southern or lower side is quite thin bedded,
the layers dipping to the W.N.W. at 55°, as is apparent along the by-road
along the brow of the hill, and in the small farmyard to the N. of Ham-
mondville. Beneath this feldstone there appears a thick lenticular bed
of dark green flaky greenstone, containing numerous cubical erystals of
iron pyrites, traceable for 800 yards from N.N.E. to S.8.W., having a
maximum width of 65 yards. Below this is a thin bed of sandy lime-
stone, containing fossils, and this rests on a thin layer of conglomerate,
containing rounded Iumps of feldstone and red quartzite. The section
terminates in dark gray and black slates (the lowest rock), dipping
W.IN.W. at 50° which appear along the glen traversed by the Tramore
railway.

In their extension to the S.W., almost all the rocks just described are
traversed across their strike by the small valley to the south of Rosemount
and Hammondville, Commencing at the uppermost rock, close to Rose-
mount, we have gray slates dipping to the N.W. at 25° to 4¢°, which
correspond in geological position to those seen in the railway cutting
in the western corner of the townland of Ballykinsella, and noticed
first in the section just detailed. Below these we find a hard dark
purplish gray crystalline greenstone, the thin bands of pale gray impure*
limestone and the gray ash grit described in the former section, not
being exposed. Below this we find a massive bedded feldspathic ash
grit, dipping N.W. at 60°, and having a probable width of 150 yards.
A thin band of black slate is now supposed to be present, and below this
is the second feldstone of the former section, having a presumed width of
160 yards. This is succeeded by a yellow feldspathic ash grit, the lamin-
ation and the bedding of which agree, and this passes down into a hard
blue and greenish ash breccia and conglomerate, containing pebbles of
feldstone and red quartzite, having the same dip as that last noticed.
"This rock occupies the geological horizon of the Hammondville greenstone
and limestone, which appear not to extend to so far to the 8.W., though
the distance is only 300 yards., The section terminates in dark gray
slates dipping to the N.W. about 45°, the same rocks as those in the glen
to the N.E.

As we approach Tramore, we find that the beds just described are pro-
longgd to the 8.W., and that other trappean rocks occur in the dark gray
slates on a lower geological horizon ; and the whole group, with the exeep-
tion of the slate bands, widen out and are prolonged still further to the
8.W,, past Tramore, to the coast opposite to Ship Island.

The coast section from Tramore to Great Newtown Head, a distance of
nearly two miles, is exceedingly interesting. The cliffs, which here vary
from 70 to 100 feet in height, show the dark gray Lower Silurian slates,
which extend along the eastern boundary of the trappean rocks just
deseribed. The beds for the most part dip to W. 10° to 20° N. at 75°,
but they flatten near the headland to 3u°; the line of coast following the
strike of the beds. At the northern end of the section, between Tramore
and Lady’s Cove, we find two intrusive dykes of finely erystalline horn-
blendie greenstone; the more eastern, or that seen along the edge of the
cliffs, cutting across the bedding of the slates, which are here interstratified
with thin nodular layers of hard gray sandy limestone containing fossils,

As we pass round the point to the north of the Lady’s Cove we find that
the dykes and associated slates, which dip to the W.N.W, at 70°, are fanlted
from N.W. to S.E.; thc downthrow being about 170 feet to the nerth,

b . A promnat
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thus cutting off the more eastern dyke. The western dyke is now
seen along the cliffs as far as Newtown Cove, a distance of one mile, and
on the northern side of the Lady’s Cove it has been fractured and fissured,
the rent, which is eighteen feet wide, having been subsequently filled with
a coarse breccia, derived from the rock itself, and cemented by a greenish
feldspathic paste. This fissure, filled with breccia, extends into the slates
on the eastern side of the dyke for the distance of thirteen yards. The
accompanying sketch will more fully explain the singular appearance which
this dyke and fissure presents when viewed from the coast.

Greenstone dyke fissured, N. side of the Lady’s Cove, Tramore shore,
sheet 28, county Waterford.

Drift gravel and clay overlies the dyke and fills up a trench in the trappean breccia.

At the distance of 300 yards to the south of the Lady’s Cove, a thin
lenticular band of feldstone is observed in the slates close to the greenstone
on its western side; and as we approach Newtown Cove we find that the
greenstone forms the termination of the cliff inland, while a thin band of
feldstone traverses the slates along their bedding, parallel to the sea face
of the cliff, the dip of both being N.W. at 45°.

At Newtown Cove the dark gray earthy slates and nodular layers of im-
pure limestone dip to the westward at 40°, and have a thin bed of feldstone
interstratified with them.

To the south of this, as far as Chair Cove, a distance of 560 yards, the
cliffs exhibit the same beds as those last described; the general dip being
to the W, N,W. at 30°, On the northern side of Chair Cove the slates are
much erumpled, and they end abruptly against a fault striking N.W. and
S.E., whereby they are made to abut against the hard massive-bedded
greenish gray ash forming the southern side of the Cove and Great New-
town Head, as well as the cliffs to the westward, across Ronan’s Bay.

Close to and west of the Metal Man Tower we find that the ash beds are
traversed by a massive dyke of finely crystalline greenstone. To the W.

of this, for the distance of about onc mile, the coast section is formed of

hard pale greenish gray massive bedded ash, dipping for the most part to
the westwards at 35° to 65°, and between the Twelve Birds’ Rocks and the
(yreat Tsland, these rocks ave traversed apparently along their bedding In
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five dykes of a greenstone similar to that just noticed. At Lady's Cove, in
the townland of Garrarus, we find a thick run of feldstone overlaid by hard
pale greenish gray ash conglomerate, in which is a bed of greenstone; and
I have little doubt but that this rock is on the same geological horizon as
the greenstone seen at Rock Lodge, in the townland of Coolnagoppoge, at
the distance of one inile and a half from the coast, and half a mile W. of
Newtown Hill Cottage. To the west of this greenstone, and along Gar-
rarus strand, we have a feldstone exposed for half a mile, the western

portiop of which is split up by four bands of dark gray slate, which are J—
exposed in the S.E. corner of the townland of Caher, and in the adjoining W

portion of the townland of Island-i-Kane East. The boat strand opposite -
to Sheep Island has at its eastern extremity some coarse trappean con-

glomerates containing large blocks and smaller rounded and angular

lumps of various kinds of feldstone, some of whioh is vesicular and

amygdaloidal, the matrix being pale gray, hard and feldspathie. The

remaining portion of the ¢liff is formed of feldstone, at the western ex-

tremity of which we find a few layers of feldspathic ash and black slate.

Sheep Island is formed of hard, pale greenish-gray massive ash.

From Sheep Island westward to the point opposite to Burk’s Island (in
the townland of Island-i-Kane South) the coast is formed of a pale yellowish
gray consolidated ash-breceia, and conglomerate, the dip or strike of which
is not apparent. Some of the conglomerates here contain rolled lumps of
a pre-existing ash, as well as angular fragments of weathered feldstone; an
interesting fact, as showing that many of these trappean rocks had been
formed and consolidated before the production of others now not very
distant from them. Along the western boundary of this ash-conglomerate
we find a thick band of dark gray slate, and between these two rocks, at
the distance of more than half a mile from the coast, and N.E. of the old
church of Island-i-Kane, there is a large boss of dark greenish gray por-
phyritic greenstone, the feldspar of which appears in small though well-
developed crystals.

At the S.W. corner of the townland of Island-i-Kane South, we find
black slates exposed along the coast for about 300 yards; and in the
adjoining corner of the townland of Kilfarrasy we have a band of felds-
pathic finely crystalline porphyry, about 200 yards thick. Between the
western side of this porphyry and Kilfarrasy Island, a distance of about
500 yards, we have four bands of black slate enclosing thin layers of feld-
spathic ash, the apparent dip of which is to the S.E. at 60°.

Atahe base of Kilfarrasy Island, along its western side, we have gray
columnar feldstone, which is apparently overlaid by two thin layers of black
slate dipping to the N.W. at 50°; the columnar feldstone appearing there-
fore to occupy the axis of an anticlinal curve., These slate layers arc
succeeded by a band of feldspathic porphyry, enclosing a dyke of gray
finely crystalline greenstone, through which are thin veins of carbonate of
lime, In the adjoining S.F. corner of Whitefield townland we find a gray
compact feldstone. At the distance of 150 yards W. of this point we come
on a massive dyke (fifty yards thick) of dark greenish gray finely crys-
talline feldspathic greenstone, plentifully veined with earbonate of lime;
being, in fact, the same rock as that previously noticed on the S.W. of
corner of Kilfarrasy. Here, however, the rock is shifted suddenly to the
northwards by a small fault. :

The Whitefield greenstone can be distinetly seen to strike along the
coast for the distance of half a milc, appcaring in the cliffs, which arc here
200 feet in height, and along the shore at their base, after which it curves
out to seca, and is lost.

As we pass along the shore inte the townland of Woodstown we find the
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greenstone to be underlaid by a hard gray feldspathic ash, containing
numerous small angular fragments of feldstone and flaky chips of black
slate. As these beds are followed to the westward, they contain occasional
subangular lumps of feldstone; and as we approach the Green Island,
which forms the eastern side of Annstown Creek, we find that they enclose
a thin band of black slate, which is well seen along the eastern side of the
island ; the island itself, with the adjoining small promontory, being
formed of gray feldstone, which becomes finely porphyritic as it is traced
to the northwards along the shore of the creek.

6. Annstown District.—At the mouth of Annstown Glen, on its east
side, the feldspathic porphyry, just noticed, appears to be underlaid by a
band of dark gray slate, and this by a band of gray feldspathic ash. Both
these rocks have been searched for copper at this 1ocality, but with limited
suceess, as the workings have long since been abandoned.

The shore on the opposite side of the creek and to the south of the
village exposes hard gray feldspathic ash, which frequently becomes a fine
breceia of feldspathic fragments. These beds dip to the S.E. at 65°, and
rost on a mass of feldstone measuring 100 yards across. On the N.W.
side of this rock there are a few beds of feldspathic ash and dark gray
slate dipping to the N.W. at 70°; and here it would appear that the feld-
stone occupies the axis of an anticlinal curve.

If we now proceed northwards from Annstown, along the road at the
western side of the glen, we soon pass off the feldspathic rocks seen
at the village and enter on a mass of dark gray slate exposed for the
distance of about one mile. T'hese slates, in their central portion, are inter-
stratified with a thin layer of gray earthy vesicular ash, to the north of which
we have two runs of feldstone, with a boss of crystalline granitic feldstone,
containing free quartz, between them, but apparently separated from them
by thin beds of gray slate. 'The northern boundary of the gray slates
brings us close under Dunhill Castle; the prominent boss of rock on
which the castle stands is formed of a gray feldstone, often streaky in
structure. 'T'o the north of and close to Dunhill Bridge, a very remark-
able gray ash breccia dips S. 20° K. at 20°. This singular deposit, which
is quite unlike any rock of its class which I have seen elsewhere, consists
of evenly deposited layers of feldspathic gravel, and a fine breccia of
various kinds of feldstone, with black slate and hard gray grit—the frag-
ments so sharp and so unworn that they seem to have been produced by
some sudden explosive foree, shattering the rocks and driving their frag-
ments into the sea where they were at once enveloped in gray feldspathic
mud and fine cleanly washed sand and gravel, and were rapidly consoli-
dated. Throughout these layers of breccia and sandy gravel we find thin
flows of semi-transparent feldstone.*

From the feldspathic traps observed at Annstown, westerly, as far as
Dunabrattin Bay, a distance of one mile, the coast is formed of dark gray
and black slates, which, from the observed dips, appear to be bent
synclinally, their strike being N.E. and S.W. Throughout these beds are
a few thin dykes of feldstone, some of which have been contorted along
with the slates, and put on an intrusive appearance.

Dunabrattin Head, which lies south of the small cove of that name, is
formed of black and dark gray slates, plentifully interstratified with pale
gray, sandy, and fossiliferous limestones, dipping S.E. at 16° to 40°%  In
general character thesc calcarcous beds bear a close resemblance to those
deseribed to the south of Tramore, at Newtown Cove,

* See specimens of this rock in the Geological Survey colleetion in the Museum of
. Y )
frish Industry.
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To the west of Dunabrattin Head, for the distance of half a mile, as
far as Kilmorrin Cove, the only rock seen is a gray feldstone, with the
exception of a hard gray feldspathic ash directly underlying the black slates
at the face of the headland. At the head of Kilmurrin Cove we find the
gray slates again exposed, for the distance of half a mile to the northward,
and these are presumed to be on the same geological horizon as those noticgd
to the south of Dunhill Castle. At the northern limit of the slate band, and
close to the farm-houses on the W. side of the Glen, there is a thin run
of ecrystalline feldstone, containing free quartz and a green chloritic
mineral ; this is coloured on the map as elvan. The same rock appears at
the distance of one mile to the eastward, in the N.E, corner of the townland
of Knockane.

To the W. of Kilmurrin Cove, for nearly a mile, the coast exposes
gray feldstones partly compact and partly finely porphyritic, the section
terminating in a hard greenish-gray ash in the extreme S8.W. corner
of the townland of Tankardstown, At this spot the feldspathic beds
are cut off by a N. and §. fault, and we enter on a mass of gray
slates interstratified with some beds of greenish-gray feldspathic ash,
which are traversed from N.W. to S.E., or across their general strike,
by five of the most productive of the Knockmahon copper lodes, viz,
Tankardstown lode, with its branch on the west called Rowe’s lode,
Boneyaught lode, Kilduane lode, and Seven Dials’ lode, besides three
minor lodes occurring between Rowe’s lode and Boneyaught lode. This
brings us into the townland of Knockmsahon, the western portion of
which is formed of alternate bands of pale greenish-gray feldstone, hard
gray ash (sometimes containing thin layers formed of broken up fragments
of trilobites, encrinites, and small cup corals), and earthy gray slate, forming
a portion of the same series of rocks just noticed and traversed like them
from N.W. to 8.E. across their strike by the old stage lode and 1its
numerous branches, and at the western extremity of the townland, by four
minor lodes. In the extreme north-western corner of this townland we
find a thin dyke of greenstone overlaid by a feldspathic ash and a layer of
purplish brown grit dipping to the S.E, at 20°

All the various beds just described, which appear along the shore of
Knockmahon townland, are much contorted, their general strike, however,
being N.E. and S.W,

When we enter the adjoining townland of Ballynagigla, we find some
beds of reddish conglomerate and reddish purple shale interstratified with
a gryy feldstone, the superficial extent of which is about 100 yards, and
they are stated to thin out and disappear at the depth of 100 feet from
the surface. On the shore due east of Knockmahon Bridge theve is a
small boss of finely erystalline greenstone, with thin bands of greenish gray
feldspathic ash and feldstone to the north of it. From this point to the
northwards, for the distance of three-quarters of a mile up the Glen of the
Mahon river, the only rock exposed is a pale gray feldstone, with ashy-
looking bands through it. Many of these, however, may be but the finely
porphyritic variety of that rock decomposing, this result being produced
by the weathering away of the minute embedded crystals of feldspar, which,
by making the rock somewhat porous, admits of its rapid disintegration
by the weather. Beyond this feldstone we find a thick band of black and
dark gray slate, which occupies the northern portion of the townland of
Ballynasissla. Throughout these feldspathic traps and black slates the
North mine lode has been traced in a somewhat N.W. and 8.E. direction,
the copper oceurring in the black slate not as a true lode, but appearing
to fill np small fissures, the enpiferons deposition being, however, very
uncertain, thengh of the purest quality ’ ’
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7. The Knockmahon District,—All the beds just described, from the red
conglomerate and shale discerned at the crushing floors of Knockmahon
nine northwards to the black slates, extend across the valley of the Mahon
river, and are traceable, in a 8.W. direction, to the coast W. of Bonmahon.
If we now resume our examination of* the coast section we find that the
cliffs to the south of the village of Bonmahon, as far as Bonmahon Hga:d,
are formed of greenish gray feldstone, which is occasionally porphyritic,
and often veined and
coloured by an epi- ol *J
dotie-looking miner- TN
al. At Bonmahon R
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their direction being nearly N.W. and S.E. : —the River lode, the Red end
lode, Templeyvrick lode, Trawnamoe lode, and Trawnastrella lode, with two
minor lodes observed on the coast close to and east of the Red end lode.
A small and unproductive lead lode was observed in these same rocks at
the deepest part of the coast indentation, to the west of the point called
Slippery Island in the townland of Ballynarrid,

At the eastern side of Ballydouane Bay the extreme point of the headland
is formed of pale gray feldstone, which overlies a thick band of red shales
and conglomerates, formed chiefly of pebbles of vein-quartz, precisely
similar in character to the red beds of Bonmahon Head, but all dipping to
the 8.E. at 60° and presenting a superficial width of about 150 yards.
These beds rest on a gray feldstone exposed for a further distance of 150
yards, on the north side of which the red conglomerates and shales again
appear, and extend round the northern side of the bay, but they now dip
to the N.W. at 80°, flattening to 25° at the western corner of the bay. It
is evident, therefore, that in the four exposures of these red conglomerates
and shales we have but one set of beds, bent synclinally on the south,
with an anticlinal fold on the north. (See fig. 6.)

On the western side of Ballydouane Bay we find some thin hard gray
sandy fossiliferous limestones or calcareous grits with slaty layers having a
band of gray feldstone in the middle of them, and a band of red shale above,
the dip of all being to the N.W. at 80° to 65°; and though these beds
clearly overlie the red conglomerates to the east, they are brought abruptly
against them by a fault, the direction of which is about N.W. and 8.E.

The Ballydouane beds, in their extension to the eastward, are almost
totally concealed by the local drift and clay. It is, however, exceedingly
interesting to find that, at the distance of one mile to the N.E. of the bay,
these same beds have been reached in the ten fathom sinking at the
northern extremity of the Trawnamoe lode, the lode having disappeared
when the red beds was reached. The idea, therefore, that these red con-
glomerates are part and portion of the Lower Silurian series, as suggested
by Mr. Jukes when compiling the former edition of the map, is certainly
correct, as my subsequent examination of the district has proved. The
former supposition that these red conglomerates and shale were large
dicelike masses of the Old Red sandstone let into the feldspathic traps
by cross faults, is certainly not correct,

For the distance of something over half a mile to the west of the cal-
careous beds or impure limestones of Ballydouane, the coast is formed of
gray feldstone of precisely the same character as that to the west of Bon-
mshon Head. Here however the feldstones thin out and become inter-
stratified with dark gray slates, which are doubtless on the same geological
horizon as those noticed to the north of the Knockmahon feldstones, in
the southern portion of the townland of Ballynasissla, and it is rather
remarkable that just here, in the townland of Killelton and Ballyvooney,
these slates are likewise traversed across their strike by cupiferous deposits
filling up small fissures, Here are some of the oldest mine workings,
traditionally attributed to the Danes and consisting of numerous small
addits driven inland from the cliffs.

From this point, westerly for the distance of about two miles and a
quarter, past the entrance to Stradbally Creek, the coast is formed of alter-
nations of dark gray slates with thin grits, and massive bands of gray and
greenish gray compact ash. Hitherto the strike of all the beds along the
coast is nearly H.N.K.; but at the distance of haif a mile to the west
of this creek the strike changes to N.W. and 8.E., the dip of the beds
being 70° to the S.W. Near the limekiln at the head of the ereck we
find a bed of contemporancous greenstone, flaky in stincture, pale areen
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in colour, and containing a mineral like chlorite and thin veins of asbestos
at its upper surface. This rock changes to a hard ash, and thin beds of
a similar ash, sometimes containing thin veins of asbestos, are interstra-
tified with the dark gray slates which form the shores of the creek.

As we approach the high cliffs, in the townland of Stradbally-beg, which
are formed of finely phorphyritic feldstone, plentifully veined with epidote,
(which indeed appears to be the colouring matter of this rock of all the
porphyry seen along the cliffs west of Bonmahon), we find the gray slates
are bent synclinally in the townland of Templeyvrick, dipping to the
N.E. at 60°; and that they rest on this porphyry. 'The’ porphyritic feld-
stone just alluded to extends along the coast for the distance of more
than half a mile, and at its southern side, in the townland of Island, we
again find the dark gray slates and thin gritty layers resting against it,
but dipping to the S.W. at 45° This shows that the feldstone occupies
the axis of a synclinal—indeed it is quite possible that this rock itself is
contorted, or it would not occupy so great an extent of coast. From this
point, for the distance of half a mile to the 8.W., and into the townland
of Islandhubbock the coast is formed of black and dark gray slates
throughout which are many thin beds of gray grit and feldspathic ash grit,
and from the manuner in which the slates are contorted, these grit beds
have all the appearance of thin intrusive dykes. At the southern extremity
of the section there are several thin bands of feldstone interstratified, and
contorted, with the slates. The cleavage here dips 75° to the N.N.W,

This is the extreme south-western limit of the trappean beds of the
Lower Silurian rocks of the 8.E. of Island, as they are now overlaid and
concealed by the Old Red sandstone. The subjoined sketch of these
rocks, as seen from the seaward and looking westwards, will show the
nature of their junction. The slates and associated thin feldstone bands
dip to the N. at 60°—their denuded edges being overlaid by the Old Red
sandstone which dips to the S.8.W. at 70° to 80°. Here, as elsewhere, 1
have remarked that the black slates are tinged red to the distance (or
depth) of fifteen to twenty feet for the Old Red sandstone, the result,

GEC.GREY

Diagrammatic view, looking westward, of the junction of the Old Red sandstone
and Lower Silurian rocks, east of Ballyvoyle Head, county Waterford, Sheet 32.
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robably, of the infiliration of the oxyde of ir ic g s of
{)he lattgr O b onlral yde of iron to which the red colour of

It is & remarkable fact that in three conglomerate beds i
thickness of about twenty feet at the very basegof the Old Red, (;fliugz{;ﬁe:
which form them have all been so arranged by the pressure which induced
the cleavage in the slates that their longest axis is not in the line of the
bedding, as it must have been originally, but in that of the cleavage
planes ;.and the sandy matrix in which these pebbles are enclosed is
'cleaved in conformity with the cleavage observed in the subjacent slates
That the process of cleavage has this power to re-arrange the particles in
a rock, 1 have already shown, when describing certain carboniferous
limestones and shaly beds, containing nodules of chert, in the counties of
Cork and Tipperary.* ,

If we proceed up the glen of the Mahon river we pass from off the
finely porphyritic feldstone at the distance of three-quarters of a mile from
the coast, and enter on a band of dark gray slate, half a mile in width, in
the southern side of which, where the rock is black, excellent yellow cop’per
ore is found, not occurring in true lodes, but filling up small eracks and
fissures ; hence the amount of the copper ore is very uncertain, though
it exists in sufficient quantities to repay its being worked, On the :)pposfte
or eastern side of the glen, in the townland of Ballynasissla, these work-
ings are at the extremity and somewhat in the strike of the North Main
lode, and the copper was discovered in these black slates, on that lode
bezi‘)g 11(1)St when t?ese slates were reached. !

o the north of these slates, and apparently overlying them with a di
to the N.W., we find a band of hard gray and Jéreenigh ggray ash 550 ;af&[s)
in width, and near the central portion of this deposit, in the cutting on
the new road, just south of Seafield House, we find a band of singularly
hard feldspathic ash full of rounded lumps of pink feldstone, minute
angular fragments, and broken crystals of a mineral resembling chlorite
and rounded granules of quartz.

Frqm the occurrence of some gray gritty slates on the northern boundary
of this ash deposit, at the farmstead, near the northern corner of the
townland of Ballygarran, and from superficial evidence it is presumed
that a narrow band of slate is continuous along the northern side of this
ash for several miles, ]

We now enter the townland of Carrickeastle, and find a hard greenish-
gray finely porphyritic feldstone passing into a greenstone, and this is
overlaid by some pale green chloritic ash beds, dipping N.W. at about
50° or 60°, which are tolerably well exposed in the farm roads through
the ]an_ds of Carrickeastle. This rock appears to pass up into a finely
crystalline feldspathic greenstone which appears as a boss on the southern
flank of Carrickeastle hill, 293 feet in elevation, and this appears to pass
Into a gray streaky feldstone containing minute rounded granules of
transparent quartz, which forms the summit of the hill, and can be traced
from N, to S, over it, for the distance of 300 yards. On the northern flank
of this eminence, we find a repetition of the same finely crystalline felds-
Dathic greenstone as that observed on the southern side to the west of
Carrickcastle. On the northern side this greenstone is overlaid by a
thick deposit of feldspathic ash, containing numerous flaky fragments and
lp(inpsfcéfl bliack slate, ghich is well seen about a mile to the S.W. at either
Side of the low ground, between the townlands of Ballylan
the dip of the agll; being N.W. at 70° to 75°. ylaneen and Brenan,

* Sce explanation of Sheet 165, p. 21.
Do., do. 166, p. 18,

i
{
i
|




In the northern portion
of the townland of Brenan,
and extending into the ad-
joining townland of Bally-
laneen, we find a thick
lenticular deposit of an
ash, quite similar in cha-
racterto that justdescribed,
the embedded flaky frag-
ments of black slate being
often four to five inches in
length, and their angles so
sharp as to prove that they
never were subjected to
attrition, but were at once
enclosed in the fine feld-
spathic mud, after having
been blown out from some
volcanic vent in the dis-
trict. This lenticular ash
deposit is clearly traceable
for the distance of one mile
from N.E. to S.W., with a
maximum width of 300
yards, and is completely
enclosed in black slate. As
the dip of the adjoining ash
beds is to the N.W. at 75°,
and as that of the black
slates seen at the village of
Ballylaneen, and which lie
to the northward of the
lenticular mass, is to the
S.E. at 45°, it is highly
probable that this lenti-
cular deposit occupies the
trough of a synclinal, and
hence its absolute thick-
ness should be estimated
at 150 yards. Moreover,
as the black slates which
underlie this ash are bent
over to the northwards, at
the northern end of their
exposed section (on the
road north of the village),
the same ash is bent anti-
clinally, so as to dip to
the N.W. at 75°, as is ap-
parent on the road-cut-
ting in the northern por-
tion of the townland of
Brenan. (See Section, No.
8.) From this point
northwards to Kilmae-
thomas, the exposares of

v Figure 8.
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rock become very scarce—even the section afforded in the glen i
Mahon river is disjointed, though sufficiently clear to ena%)le S)Ifeﬂtls
determine the presence of massive deposits of porphyritic feldstone
and feldspathxq ash, separated by bands of gray slate, the stratigraphical
relations of which, however, are impossible to determine with accuracy
as a clear “dip” in any of the rock masses is rarely to be seen. It is
probable? howgver, from such scattered evidences as can be found, that
we pass into higher beds as we proceed northwards from Bally]aneen,, and
that the gray slates, and thin, far apart bands of feldspathic ash seen in
the vicinity of Kilmacthomas, lie above all the mass of feldspathic trap-
pe%ril rocks to the Eouthward.
e section in fig. 8 shows at its northern end the mode of o

of the Old Red sandstone, called Croghan hill, which forms..a?c:;ll;insg
the eastern side of the Comeragh mountains, the bels of conglomerate
and sandstone occupying a shallow trough in the upturned and denuded
layers of Lower Silurian slate.

8. The Stradbally District.—The general strike of the green chloritic
ashes and gray Lower Silurian slates seen at Stradbally creek and along
the coast to the east and west of it for the distance of over half a mile, is
to the N.W., as far as the central portion of Woodhouse demesne wh:ere
1!: changes to S.W., and this direction is persistent for over twc; miles,
till the Lower Silurian rocks are overlaid by the Old Red sandstone
forming the range of hills to the N. of the valley of Dungarvan. Over the
country lying to the N.W. of Stradbally, the rocks are only seen in
bosses at wide intervals, though the section exposed in the valley of the
river Tay, as fur as Foxe’s Castle, is tolerably continuous.

One of the most interesting of the isolated rock bosses is that occurring
on the eastern flank of the hill in the N.W. angle of the townland of
Barnankile, sheet %*.  This consists of hard finely porphyritic feldstone
weathering flaky, and in places ashy-looking. This boss, which is 560
yards in extent from N. to 8., is overlaid by the Old Red sandstone of
the Eragh mountains.

To the north of Carrickbarrahane, the gray ash and finely porphyritic
feldstone forms very many prominent bosses, especially in the townland
of Carrickarea, as in those which adjoin it on the east. Inmany instances
a rude dip is discernible in this rock, which may indicate the successive
flows of feldspathic lava as it was poured out beneath the sea. Some of
the feldstones which appear about a mile N.E. of Stradbally, in the town-
lands of Williamstown, Monakirka, and Killelton, are of a gray colour.
oceasionally suberystalline, and mottled with epidotg, while the same
recks in their presumed extension to the eastward, in the townland of
Ballynahilla, near Seafield House, have quite a flinty look.

To the south of this, on the by-road leading from Ballydowan, north-
wards, and in the townland of Ballygarran, near the farmstead, we find
a singularly hard feldspathic ash, full of rounded lumps of pink feldstone
with minute angular fragments of crystals of a green mineral, resembling"
chlorite, and minute rounded granules of clear quartz. The same rock
appears at the distance of one mile to the N.E., as previously noticed ; and
this fact, taken in connexion with the general strike of the other ash beds
has induced me to regard it as one bed. v

9. The District near the Village of Kill.—Close to and south of the
village of Kill, at the branch roads, there is a boss of very finely cleaved
feldstone, the central portion of the mass, however, not appearing to be
affected by the cleavage. At first sight this rock may be readily mis-
taken for a finely laminated and re-consolidated ash. At the village of
Kill a similar rock appears at the surface. ’
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To the west of Garden Morris, from Aughnagaul Bridge, northwards,
through the townlands of Farranalahesery, Georgestown, Ballyvohalane,
and into the southern portion of Greenan, a distance of three miles, we
find bosses of various kinds of feldstone, amorphous, cleaved, streaky,
pisolitic, and finely porphyritic ; and in the northern portion of this tract,
for the distance of over one mile, these rocks form a well marked ridge,
striking nearly due N, and S. along the eastern side of the townland of
Ballyvohalane, the highest point of the ridge being 541 feet above the sea.
The extreme northern end of this section, close to the by-road through
the townland of Greenan, is formed by a thick band of black cleaved
feldstone, weathering white from the complete decomposition of the
feldspar. So nearly does this rock resemble a “ baked slate,” that it had
been mistaken for it. To the north of this there is exposed a gray
cleaved earthy ash, with thin layers of feldstone throughout it, the strike
of both being N. 20° E., and 8. 20° W., vertical. I think it highly
probable than in this ridge, across which varions kinds of feldstone
strike W.S.W. and E.N.E., we have the layers bent anticlinally, the axis
of the curves being inclined to the S.W.; and if we continue this anti-
clinal to the west of the village of Ballylaneen, in the direction of Car-
rickbarrahane cross-roads, it may in some measure account for the blunt
ending of the gray slates in the low grounds to the east of the latter
loeality, their western line of boundary indicating the upper margin,
where they plunge beneath the great mass of the feldstone to the north
of Stradbally. Moreover, this anticlinal curve would lessen by half the
apparent thickness of the feldstones at this as well as at the former locality.

If we now proceed to the extreme northern end of this townland, we
find a great boss of massive dark gray earthy ash, containing flaky
fragments of dark gray slate—the rock being in places a fine breecia of
such fragments, along with those of gray grit and broken up erystals of
feldspar. When this rock is thoroughly decomposed by weathering, its
debris is so full of slaty fragments as to lead to the idea that a slate
rock may be here én sitw. This ash appears to dip N. 10° or 15° W, at
50° to 60° and is the last of the trappean beds observed on the
northern boundary of the great mass of those rocks occurring to the
southwards.

At the distance of one mile to the east of this, in the townlands of
Ardeenloun east, Carrickanure, and Ballygarran, there are several large
and prominent bosses of streaky and cleaved feldstone, which are overlaid
by a bed of ash conglomerate, the pebbles being rounded lumps of feld-
stone. To the north of this the section terminates in a finely porphyritic
feldstone, having an apparently bedded structure, with an ash deposit
over it. These rocks are well seen in the townland of Carrickanure,
along the brow of the hilly ground overlooking the great Lower Silurian
plateau to the north,

These cleaved and streaky feldstones in their extension to the eastward
pass to the south of the village of Ballyduff, as a band 350 yards in
thickness, with dark gray Lower Silurian slates to the north and south of
it, these rocks appearing on the road at the village just named.

10. The Kilmacthomas District.—The village of Kilmacthomas lies on
the extreme northern verge of the great trappean band, and more than
half a mile distant from the nearest run of feldstone. To the south of
the village there is a thin band of feldspathic ash, and to the north
there are two such bands, the intervening rock being gray slates, with
thin gritty layers, the average dip of which is to the N.N.W. at 80° to
50°, and the rock well exposed along the road-cutting through the glen
north of the village.

G

At' the distance of a mile to the S.E. of the villuge, in the townland of
Carrignanonshagh, ata quarry on the roadside, we tind hard, gray, streaky
and cleaved feldstone, having a few layers of fine ash breccia beneath it .
this, however, soon passes into a finely porphyritic feldstone, which is well
exposed on the high ground in this and the adjoining townland of Kil-
moylin,  As these beds are followed to the N.E. into the townland of
Whitestown, they thin out and become interstratified with gray slates and
pale gray ash layers, their rocks being superficially exposed along the by-
road which crosses the last-named townland. Some bosses of g{;’ay feld-
spathic ash and gray streaky feldstone, with greenish gray ash flags, appear
ov?ir 'thilhlghl'gl:o“lnd in thle esstem portion of the townland of Kilmoylin,
and 1n the adjoining townland of Whi y X g reaches
i the 0_}. i ;geet' Whitestown, where the ground reaches

To the north, and west, of Stafford Lodge (n mile and+a half 8.W. of
Kilmacthomas). the strike of the slates and trappean beds changes to
YV.N.WV. and E.S.E, over an extent of a mile, the apparent dip being to the
S.W. at 65‘.’ at the northern end, and to N.E. at 65° at the southzrn end
of thp section. This, however, is a mere local contortion, for the rocks
regain their normal strike of E.N.E. and W.S, W., with a dip of 55° to the
northwards, between Stafford Lodge and Sarah Ville, and this they appear
to retain for four miles and a half to the westward of the latter place, and
with this “ gisement” they pass beneath the superficial covering of Old
Red sandstone forming the range of the Iiragh mountains to the south of
the Comeraghs, and their steep escarpment over the undulating district
between Kilmacthomas and Stradbally.

. To the east of Kilmacthomas, at the distance of four and a half miles
in the townland of Ross, beyond Carroll’s cross roads, the dark gm)i
Lower Silurian slates have been quarried for roofing purposes. The beds
here are thin, with a wavy dip of 25° to the N.E., but dipping at the
southern end of the quarry to N. at 8i°. The cleavage strikes E, 15° N.
inelined at 85° to the northwards. This quarry was worked in the sum.
melrlofRI 8(;3, but it is now abandoned, ) »

. Lathgormuck District.— Lower Siturian siates and basal beds of the

Red sandstone. {(Sheet 167).—The most interesting and instruJ;tive (Zf:{
posures of the Lower Silurian slates and basal beds of the Old Red
sandstone occurs in the glen near the head of the Glasha river, in Glen-
patrick, and in the lower part of the valley of the Aughaverellia stream
above Glenpatrick-bridge. In colour the slates are sometimes gray, but
most generally greenish, and there are many beds of hard greenish-gray
grit, sometimes finely conglomerate, and greenish conglomerates through
them, _The average dip is to the southwards, from 30° to 80°, but many
contortions are apparent, the cleavage when clearly developed striking E.
R0° N. or E. and W. vertical. These slates have been quarried for 1'oo%ng
purposes at two localities in the glen—that to the north, in the townland
of Toor, where the rock is of a bright bluish gray colour, very fine grained—
the beds dipping to 8. 20° E. at 70, cleaved in the direction of N. 20° k.
vertical, and jointed in the direction of N. 50° W., the joint surfaces
inclined 70° to the southward. The thickness of this slaté vein appears
to be about 250 yards.

The second slate quarry is at the distance of 300 yards south of Glen-
ps}trlck-brldge. Here the slates are gray in colour, the dip being 8. 30°
W. at 40°, and the cleavage E. 20°N. vertical. Extensive operations have

7 been carried on at this place formerly; but this as well as the former

quarry has been abandoned for some years previous to 1851, and has not
since been worked.

At the base of the Recks of Glenpatiek. in the western end of the towh.
E
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land of Cloudennell, and jugt behl)\\; thle 1;&13)12‘1111)3315)50(1)50310 %1}?61:?3;&3:'1(;
' arry for roofing slates has bee ed,
:ﬁ;;re:n?dmgﬁtll(;ﬁlhg dip not f%ppm'eny, bgt\the cleavage Wﬁu dex;eh;};ia?s,
and striking B.20° N., vertical. The hill of _010nd0nnell, to“c e east o 515 s
locality, which rises to the height of 943 feet, from a glen of 4){)0 tt(‘) !
feet in elevation, forming a well marked feature, consists entirely of gray
slates in gritty layers. i .
t’M‘Itle;s 333‘1 523 oofpttltlye 1a]gu\1ycloglly stream, just south of the Castle, thft
greenish-gray gritty slates are well exposed with rolling dips to the N.I.
) €] U Hno
‘m(Ilnb i.z})lv.tl?zszoglet;;scﬁlzz basal beds of the S)ld Red sandslone m‘(j,)xygll ses,ln,‘
especially in that last named, the layer of the Old R}:dx \Ylnq‘h‘uit(s -flmf 1<j
upturned and denuded edges of the slutes, consxstmg, ]or a. Uhn, | ‘m«;’
greenish conglomerate, composed Ul;ltll'd]y of small anya‘o ur tmcnllt,)ld ? g[
the subjacent slates and grits. This layer may be here about .et
thick ; it is overlaid by fine conglonreritic greenish grits, PHSSIP% up into
a conglomerate, the pebbles of w}nch are chiefly vein quar t:z, dw11t 1 \ﬁl 101(115
coloured grits, enclosed in a reddish sandy paste, which is rude ye :avteil;
in the direction of E. and W,, the cleavage planes dlp'pmg _ati{ 55° to ((i
south. These conglomerateds 1lnaly be {tbtot:lte%o feet in thickness, an
’ X i rd red shaly sandstones. )
thci)l,l B&ﬁa Os‘éilt:liigl (?fytl?: 0ld Red sgndstone and Silurian rocks in tl;e %19,11
of the Aughavillia stream, the junction beds of the former {:)onsmgto (()) fglsqn
and purple conglomerate and breccia, forming a mass. of a 0{;12 0! ele A é:
thickness, whieh vests on light greenish and brown earthy an lbu‘ y ds ztm .
About half a mile to the N.E. of this spot, t.he ba.sal beds of t‘lle‘ Sall)] sl Onti
are vepresented by hard red shales, as the junction rock over (alu y Soiﬁb-
fine conglomerates, and those by_hard dark 1"ed shaly san s»‘t(}nfjs, ! t;;
whole bZing about 150 fect in thickness. It is evident, th((aiw 013, tm.
the lithological character of the very lowest beds of the OlddBe sanh stﬁmf,
is extremely variable in short distances, and no rule, ba,sed on suc Ac11 m
acters alone, could determine the lowest beds of such a ep(()ISlt. ; \l\c
can safely assert is that the basal portion of the Old Red san st(?nsq {) t i
county Waterford is more of a breccia of thersub‘]acent Lp\lzel i L}uim
vocks than in any other part of the deposit. The total thic nless(}ol t ﬁe
Old Red sandstone, lower and upper, as exposed in the glen of the Glasha
i i 250 feet. .
nvzli;nl]svatll)l(:zugotthern boundary of that great band of Old Red sandst.one
which bounds the northern limit of the Rathgormuck plateau, the g%eleln
and gray Lower Silurian slates are.everywhere clearly seen, butzl espelcm\yy
in Coolnamuck glen, below the mill, the beds being contorte rto t*?edkt’
and S. at angles from 40° to 75°, the Old Red sandstone beiig obsel\fl 1 }c;
rest on their upturned and denuded edges, with a dip to the N, as hig
* 'I“g “the south of Carrick-on-Suir, on the road side, near the northern
boundary of the townland Ofg(gg?a‘;ofn"da D\I,V and 8. fault is apparent,
i w of about eet to the W.
haﬁr?gﬂ?edgxgxtggﬁ gray slates on the rpad side in the S.W. corner of ih'e.
townland of Curraghnagarraha, a len§1cular bed of greenish feldspgt hice
slaty, or cleaved ash, is exposed, the dip of both rocks being S. at 65 -
Near this, at the old church of Fenoagh, andmon the road to phe‘ welst 1;) dlt,
we have fragmentary evidence of the presence of two other similar ash be 1s_
As we pass round southwards towards Curraghmorc—, we ﬁpd that .t he
Dbasal beds of the Old” Red sandstonc have been faulted at five d}ﬂ'ele)nt’
loealities in the distanee of vne mile. the dirveetion of the fu‘ul§s being fo
the most part novth and south.  The greatest amount of dizplacement
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caused by the most important of these faults—(that to the east of the

summit marked 672,) is about 750 feet. The basal beds of the Old Red

sandstone at this locality are formed entirely of fraginents derived from
the subjacent Lower Silurian slate rocks.

In the northern part of the townland of Curraghballintlea the red, green,
and gray slates, which appear close to the boundary of the Old Red sand-
stone, are interstratified with many beds of feldspathiec ash for the distance
of 250 yards, the strike being nearly E. and W., with a dip to the north-
wards of 30° to 50°. Both the slates and ash beds are cleaved in the
direction of K. 10° N, the cleavage planes being inclined to the south-
wards at 60°.

As we pass round the escarpment of the Old Red sandstone southwards,
towards Curraghmore demesne, we find that at Le Poer’s tower (in the
demesne) some hard ved shales in the sandstone are ‘plentifully veined
with quartz which contains strings of specular iron ove,

From this point, for the distance of two and a half miles to the south-
wards, the junection of the Old Red and Silurian slates is clearly seen, The
latter for the most part striking nearly E. and W, and the latter nearly
N.and 8., with dips to the eastward varying from 23° to 60°,

In the roads to the south side of Curraghmore demesne, in the town-
lands of Knocknacrohy and that of Guileagh adjoining it to the east, we
find some massive lenticular beds of pale yellow feldspathic ash with a
similar shaped mass of hard green vesicular and flaky contemporaneous
greenstone, lying to the north-east of them. This mass appears to pass
into a dark green coarsely crystalline variety of greenstone, as may be
seen on the main road to the S.W. of Guileagh house.

At the village of Mothel the gray slates are bent synclinally to the N,
and S. at 45° to 80°, and here we find alternating beds of rotten light
brown feldspathic gritty ash finely conglomeritie, resting on greenish brown,
rotten, and gritty slates.  Above them there are some dark gray slates,
filling up the trough of the synelinal,

The valleys of the Clodiagh river, and its various tributaries, have
been exeavated out of the original covering of brown clay, containing
limestone pebbles, which once spread over this entire plateau, and the
Lower Silurian slate rocks are consequently exposed in many places.
There is nothing to be seen worthy of especial note in these short and
broken sections, if we except the fact that we frequently find these rocks
to be interstratified with fine greenish gray conglomeritic grit, and that
at Glenaphuca cross-roads we have a thick bed of liver-coloured conglo-
merate in them, the enclosed pebbles being quartz and grits, This is
interesting, as bearing on the fact that ved conglomerates and shales are
interstratified with the trappean rocks at Ballydouane Bay, on the coast
W. of Bonmahon, which, as before stated, were at one time supposed to
be a portion of the Old Red sandstone.

12, The Clonmel District.—This area includes but a narrow strip along
the western side of sheet 167.%

The sections in the Old Red sandstone exposed in the various stream
courses which indent the northern slopes of the Reeks of Glenpatrick,
and the hills to the south of Clonmel, are all more or less instructive.
A detailed description of some of them having been given in the Explan-
ation to Sheet 166, it will be sufficient in this instance to particularize
one only, that seen in the glen of the Tickincor river. This stream
rises on the northern slopes of the summit called Laghtnafrankee (1,710

* For a full account of the Clonmel and the adjoining districts sce the Ixplanation
of Sheets 155, tig, and 164
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feet), at an elevation of about 1,300 feet, and its first cutting is throggh
a deposit of local sandstone drift at about 1,200 feet, where the first
exposure of the Old Red sandstone oceurs. This consists of thin bedded
hard dark red shaly sandstones, dipping to the westward at 20° to’30°.
At the turn of the new road, on the flank of the mountain, a good section
through hard evenly-bedded dark red sandstone shows®the beds dipping
westward at 25° and well cleaved in the direction of E.and W., the
planes of the cleavage dipping 70° to south From this point north-
wards down the glen, for a mile and a quarter, the rocks are for the most
part hard red sandstone and shales, dipping to the N. at 30°to 45°
mcreasing up to 60° at the northern end of the section. As the strike of
the beds appears to coincide with that of the cleavage the latter is not
perceptible in them, o

At the distance just stated we have reached near the centre of Tickineor
wood, and here a change occurs in the lithological character of the beds,
but not in their dip or strike. Soft pale yellow sandstone and yellowish
shales now appear ; some of these beds being tinged with the black oxyde
of manganese. The yellow and sometimes salmon-colou‘red, sometxme;s
purple, shales and pale brown sandstones now predominate, and this
upper portion of the Old Red has been distinguished from the rest as
the Yellow* sandstone. Its thickness here cannot be less than 700 or
800 feet.

To the east of this locality in the stream-cutting between the townlands
of Tickincor Upper and Tickincor Lower, Lisheen and Derrinlaur Upper,
and that bounding the demesne of Gurteen on the west, we have excellent
sections through the upper Old Red sandstone; but, singularly enongh,
to the east of this, on the southern side of the valley of the Suir, rhes:e.
rocks are not again exposed in any continuous section thongh there is
no difficulty in separating them from the lower Old Red sandstone.

In the stream course, 650 yards above Aughaverellia bridge, at the
heigth of 1,050 feet, the Old Red shaly sandstone traversed from E. to
W., or in their line of strike, by two dykes of greenstone 250 feet apart:
that to the north is 230 feet thick, very hard, of a dark purplish green
colour, hornblendic and highly erystalline, 'The sandstones to the north
of it, which dip to the northwards at 40°, lose all appearance of bedding
within 100 feet of the wall of the dyke. The dyke on its southern side
is overlaid by hard red shaly sandstone, which gradually loses its red
colour and changes to a pale green for the distance of 100 feet when the
second greenstone dyke is reached. This is but 130 feet thick, of a very
light green colour, soft and ochreous. In the central portion of the dyke
the trap is vesicular. To the south the sandstone is much shattered, and
changes to a soft red marl when in contact with the greenstone. Here
the dip of the sandstone is S. 20°, E, at 60°; but in a few yards it suddenly
changes to N, 30° W. at 40° to 30°, and from that to 20°. If we attempt
to draw a section through these dykes it would appear that the northern
one is bent anticlinally, and that the southern one comes up along an
E. and W. fault. It is possible, however, that there really may be but
one dyke, and if so the greenstone is bent into an w shaped fold, ..,
an anticlinal in the north, and a synclinal on the south.

* Sir Richard Griffith has introduced in his Geological Map of Ireland a band of
*“Yellow Sandstone” both in the north and the south of the country. The beds thus
distinguished in the south of Ireland are certainly the top of the Old Red sandstone,
but T now believe that the beds thus coloured in the north of Ireland, although litho-
logically similar, are not the same as those in the south, The northern beds appear
to be in the carboniferous limestone, often interstratified with fossiliferous limestones,
which never occurs in the south. The existence of true Old Red sandstone in the
north of Ireland has, T think, yct to he proved .- J. BT,
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On the western side of the road, which crosses from N. to §., through
the valley of Glen Asup and between the summit marked 1,426, and the
hill of Moanyarha, at a height of 1,400 feet, we find numerous large
angular fragments and blocks of light green greenstone, often vesicular
and amygdaloidal, the vesicles being filled with carbonate of lime. Some
of these fragments are soft and ferruginous, and they are mixed up with
angular debris of the local red sandstones and fine conglomerates which
thickly cover the mountains. Without doubt this greenstone is here in
sitw, and might occur as a dyke, the form of which is indicated in the map.

In the various glens and stream courses which strike the head of the
river Nier, we find many continuous and interesting sections in the Old
Red sandstone—one of the best being in the bed of that river itself, The
basal portion of the Old Red sandstone for the thickness of about 1,300
feet is ehiefly made-up of conglomerates, while the remaining portion is
comparatively free from such deposits, A few basal beds of the yellow
sandstone which occupies the valley of the Russelstown river, extend into
the extreme western limit of this sheet at the distance of three-quarters of
a mile N.N.W. of the village of Knockalisheen. From this point, there-
fore, in a line due east, to the base of the Reeks of Glenpatrick, we have
the whole of the Old Red sandstone which forms the Comeragh mountains
to the S.E., this great extension being due to the flatness of the beds.

On the county Waterford side of the river Suir, south of Suir Island,
at Clonmel, in the townland of Glebe, and at the scuthern abutment of
the Gasshouse-bridge, compact gray fossiliferous limestone dipping to
thenorth at 45° has been quarried. These beds are supposed to represent
a part of the Lower Limestone Shale which occurs here in a very narrow
band. From ‘this point easterly along the margin of the yellow sand-
stone, within the limits of sheet 167, this rock has been introduced in
the map on theoretical grounds. There cannot be a question but that it
is present, but we don’t see it till we enter the limits of Sheet 168. In
the Explanations to Sheets 155, {56, and 166, which bound the Sheet
No. 167, a lengthened account has been given of the character and mode
of occurrence of the Carboniferous Limestones, with especial reference
to the Middle and Upper limestones, and the Coal Measures which lie to
the north of Clonmel. And as the present explanation is necessariously
voluminous we shall ask the reader to refer to the publications alluded to
for detailed information regarding these beds, merely premising that the
original supposition as to the extent to the eastward of the Upper Lime-
stone and Calp of the Clonmel basin requires modification, It is now
believed that these beds stretch much further to the eastward than was
at first supposed, especially the Calp beds, which occupy a trough in
the lower limestone of five miles and a half in extent, with an average
width of over half a mile, as shown on the new edition of the map.

18, The Carrick-on-Suir District.—To the south of Carrick-on-Suir, in
the glen of the Ballynagrana brook, sonie of the lower limestone shales
are well exposed in the east bank of the glen 550 yards above the railway

" bridge. They consist of cleaved dark gray shales with chert layers and

a few beds of dark gray limestone. The dip of the beds being N, 2¢e,

* At the southern margin of Sheet § of the 6-inch maps, and in the townland
of Kunockalishcen, there is a boss of conglomerate. apparently a boulder, called
Cloghaniller, it measures twenty-two feet from E. to W., by fifteen feet from N. to S.,
and exhibits lines of bedding, dipping to the east at 40°." The people of the neigh-
bourhood assert that between the hours of 1 and 2, p.m., about the 2nd of March,
1843, a thunderbolt was seen to strike the N.W. angle of the rock, ploughing up the
ground for many yards in advance of it. Several large splinters were riven from the

. mass, some of them so heavy that two men could not turn them over. On the west

face of the boss a Gole was made in the ground by the electric Auid —G. V. D.




W. at 15°, and that of the cleavage S. at 30°. Higher up the glen, just
south of Wilmer mill, some highly fossiliferous dark gray shales appear
dipping N. from 5° to 20°, the cleavage which pervades them striking .
90° N., vertical.

From Wilmer mill northwards, for the distance of 400 yards, we find
a pale gray amorphous dolomite which weathers to a sand.,  As this rock
is traced to the northwards it exhibits lines of bedding and has many
layers of white and gray chert and a fow encrinite fragments, The upper,
bedded portion of the dolomite dips N. 20° E. at 45° and is overlaid by
some beds of dark gray shaly limestone with thin crystalline layers, all
highly fossiliferous, and dipping N. 20° to 307 E at 50° to 60°. These
beds are cut off by a fault striking E. 15°S., and W. 15° N., on the
northern side of which we find light gray-bedded magnesian limestone,
dipping S.W. at 20°, directly abutting against the dark gray shaly beds
just deseribed,  From the fault northwards, for the distance of 400 yards,
we find the light gray-bedded dolomite exposed in the glen. To the N.E.
of this, at the cross roads, near the northern corner of the townland of
Ballyrichard, some thin-bedded light gray and slightly magnesianized
limestone, with abundant gray and pinkish chert layers through them
have becn quarried, the dip of the beds being N. to E. at 35°. The most
northern of the dolomite beds of this section appear on the by-road at
the south side of the quarry in light gray cherty limestone, in the
southern corner of the townland of Mainstown, the dip of the latter beds
being N.W. at 20°.

On the side of the main road to the E. of this, in the townland of Cregg,
we find many quarrics on the light gray, compact, hard, and irregularly-
bedded Lower Limestone: but the best exposure of these rocks is at the
large quarry in the N.K. corner of the townland of Mainstown. Here the
lowest exposed beds are thin and full of black chert. Of these some are
slightly magnesianized and decompose to a sand, others contain large
masses of white calc-spar and a few fossils. The upper beds of the quarry
are thiek, light gray, and compact; the whole dipping to the south at 80°,
flattening to 15°.

Over that Lower Limestone tract, along the northern limit of Sheet 167,
extending below Cmrrick-on-Suir and Clonmel for a distance of nearly
twelve miles, there are many large quarries. Of these one of the most
important is that in tho northern bank of the River Suir, two miles and
a half W. of Carrick, in the townland of Ballinderrig. Here the beds of
gray crystalline limestonc which are nearest the river dip to the north-
wards at from 65° to 45°.  They soon flatten, and on the northern side of
the main road they dip to the southwards at 40°, but a short distance to
the north of the main quarry they flatten and roll over to the north at
100, eventnally dipping to the same point at 45°.

To the wesi of this, around the cross-roads of Ballydine, and especially
to the north of that loeality, the light gray erystalline and compact Lower
Limestones are well exposed, along the by-road leading to the old castle
and chureh of Kileash, the beds rolling to the N, and 8. at 50° to 7H°.

At a quarry 300 yards N. of this eross-road, the thin irregularly-bedded
gray limestone has between cach bed a thin seam of bright red oxidized
shale enveloping thin lenticular scams of carbonate of lime,

Tn some of the shaly beds of this locality which dip to the north there
is o distinet cleavage, dipping to the sonth at 75%

At the extrene northern limit of Sheet 167, and to the N, of Kilsheelin,
in the southern portion of the townland of Ballyglasheen TLittle, we find
a quarry, the lowest beds in which arc gray and erystalline © divectly over
them there are some thick beds of fine-grained oolitie limestone, which
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weathers to a sand, the whole dipping south at 75°,  'To the west of this,
at the distance of nearly half a mile, in the line of strike, and with the
same dip, a similar oolitic limestone is exposed ; and to the east of the
Ballyglasheen quarry, at the distance of one mile and 250 yards, in the
castern portion of the townland of Seskin, we again find a few beds of
coarsely oolitie limestone in the same strike as the former, but bent over
so as to dip to the N.at 75°. These oolitic beds are thus continuous fox
a distance of fully two miles.

At this last-named quarry there is a dyke-like mass of dolomite striking
E. and W. across the quarry on the line of bedding.

Avound the village of Kilsheelan there are many quarries opened in the
gray Lower Limestone and in the dark gray and black «Calp,” the dip of
the beds being either to the N.or 8., at very high angles, some of the
lowor beds having many nodular layers of black chert through them.
Jiast of the Roman Catholic ehapel of Kilsheelan a’quarry exposes
evenly-bedded compact dark gray * Calp” limestone, some beds of which
are almost a black marble.

In the N.E. corner of the townland of Cloghearrigeen West a quarry
exposcs beds dipping N.10° E. at R0°, and more or less coarsely oolitic.
1 have no doubt but that these beds are the same as those noticed to the
northwards of Ballyglasheen, three-quarters of a mile to the southwards,
being brought in here by repeated rolls of the beds. Along the western
side of Cloghcarrigeen West, and in the townland of Priorstown, to
the W., the thick and thin bedded gray crystalline limestones are well
exposed, dipping to the south at 70° to 85°; and on the roadside, just over
the River Suir, these beds appear to be overlaid by finely crystalline mag-
nesianized limestone, with cale-spar very abundant and filling up fissures
and cracks in the beds.

Half a mile to the east of Carrick-on-Suir, on the north bank of the
Suir, the lower beds of the Tower Limestone, or the upper beds of the
TLower Limestone shale, have been opened up for the distance of a quarter
of a mile, exposing dark gray crystalline beds dipping N. at R0° to 35°,
with hard earthy shale partings, chert layers, and nodules. At the east
end of the quarry the lowest exposed beds are slightly magnesian.

On the banks of the Lingaun river, which divides the counties of Tip-
perary and Kilkenny, there are some detached exposures of limestone.
Close to Tinvanc-house the beds are gray and very fetid, and dip to the
W. at 15° to 20° (a local contortion). To the north of this, at the flour-

- mill of Cregg Lower, the beds are dark gray, shaly, and ecleaved in the

divcction of K. and W. On the county Kilkenny side of the river, betwecn
this locality and the three bridges on the Waterford road, we find a tolerably
continuous section through the limestones ; the gencral dip being to the
northwards at from 10° to 20°.

Just north of Cregg Lower flour-mill the sandy amorphous dolomite
sets in, and is exposed along the Kilkenny side of the river for the distance
of 550 yards. From this point northwards, as far as Craigbridge, the
rocks are concealed by the limestone dvift; but just north of the bridge
we find some thin irregularly bedded light gray limestone dipping to the
eastward at 25°, layers of black chert being abundant in the lower beds,
while the upper are almost entively a mass of chert. Close to thesc
beds, on the north, and overlying them, we again find the amorphous
magnesian limestone; and this rock appears to cxtend in an unbroken
sheet to the castwards, through the demesne of Castletown, and south-
wards, into the townlands of Craigne and Banngarrift, this dolomite occa-
sionally retains its bedding, as we sce in the plantation to the south of the
fishpond of Castletown, where the dip is to the south at 507 and 8.1, af
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46°; and again at the southern end of the townland of Banngarritf, where
the dip is to the 8. W, at 30°

- These dolomitic limestones as they are followed to the S.E. form a
narrow band, and extend in that direction to Pilltown, and to the southern
corner of Bessborough demesne.

Several small patches of this dolomite occur in a N.W., and 8.E. direc-
tion over the limestone district, between Bessborough-house and the
western corner of Fanningstown demesne (N.W. of the village of the
Sweep).

To the south of Fiddown, at the village of Turkstown, a large quarry
has been opened in thin bedded, dark gray, fetid limestones, which dip E.
20° N, at 20°, and at the southern end of the quarry the gray limestone
suddenly changes to a dark brown colour and dips to the S.E. at 30° the
line of demareation between the two varieties of rock being so sudden as
to suggest a fault.

The limestones about Sheepstown are light gray and compact. At the
extreme eastern margin of the Sheet, at Pollerone House, on the shore of
the river Suir, we find some of the Lower Limestone shales exposed, These
dip to the northwards at 15° to 40°, and they are overlaid by light gray,
compact, splintery limestone, which soon passes up into a pale-gray dolo-
mite, which may be observed along the river bank for the distance of a
quarter of a mile.

14, The Pilltown District—The Old Red and yellow sandstone which
oceupies the extreme N.E. corner of Sheet 167 is tolerably well exposed
on the S.W. slopes of the hills over the valley of the Suir. The
former rock forms the summit marked 834 feet, just out of the limit of
the map, in the townland of Dowling, where the hard Red sandstones
and conglomeritic grits dip to the W.and N.W. at 15° to 26°. On the
western slope of the same townland, and along the by-road leading down
the hill, the Yellow Sandstone is superficially exposed, the lowest bed
being a soft light yellowish sandy conglomerate, with scattered lumps of
hard greenish yellow shale. Above this are bands of dark pink and red
shale, succeeded by thin yellow sandstones with red shale above them,
the general dip being to the S.W. at 15° to 80°. This section is suffi-
ciently characteristic to give a general idea of this band of rock throughout
the district.®

The Lower Limestone is well exposed in many quarries to the south of
Pilltown, in the townland of Fiddown. These, however, are probably the
upper beds of this subdivision, as they contain many layers of dark gray
limestone with chert. The general character of the rock, however, is
compact, and it is of a clear gray colour, the dip being to the N. at 30° to 85°.

Two outlying basins of «“Calp ” limestone occur near Pilltown, the posi-
tion and forin of which will be best understood by reference to the map.
These beds are well seen in the glen and along the road just south of the
hotel, as well as in the rabbit burrow in the southern corner of Bess-
borough demesne. Some *“Calp” beds are exposed in the northern corner
of the townland of Tubberaghny, 400 vards S.W. of the gate-lodge to
Billine House, on the lower road. Here the beds dip to N. 40°W,, and S.
60° W., from 12° to 20°, the limestone being black, compact, and fetid, with
shale partings and chert layers, These beds if continued on their line of
strike to the N.E. would come aguainst the amorphous dolomite so well
oxposed along the adjoining road bounding Belline demesne.

In the northern basin of Calp the rocks are seen at two quarries, the

* In Oldeourt glen. a nule NoW. of Tionakiliy, a quarry in the Yellow Sandstone
affords bedsof vellow hale containime phints. CSce Rlieet 1an)
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larger being at the cross-roads called the Sweep, Here the beds are nearly
flat, dipping anticlinally to the N.E., the W,, and 8.W,, at from 5° to 10°.
As these beds are followed on the line of their strike to the S.E. they are
found to abut by means of a fault against the light gray Lower Limestone,
which also is bent anticlinaily to the N.E. and S.W. at [(°to 25, and
which soon becomes dolomitic along the brow of the little glen under
Brenar House for the distance of halt a mile. The other “ Calp " quarry
is to the east of and close to Ballyhenebery House.

To the north of ¢ the Sweep,” close under Fanningstown House, a large
quarry is opened in the light gray cherty Lower Limestone. Some of the
lowest exposed beds here are magnesian, and accordingly weather brown
and soft.

15. The Portlaw District.—The Old Red and Yellow Sandstones which
form the high ground to the west of Portlaw, in Curraghmore demesuc,
have already been sutliciently deseribed. We have therefore merely tw
notice the limestones of this distriet. Some chavacteristie beds of the
Lower Limestone shale are exposed in a small quarry to the west of the
road 350 yards north of Coolfin House. These consist of hard, dark
gray, gritty and micareous, but slightly caleareous, shales, cleaved unto
slate. The beds dip E. at 5°; while the cleavage dips S. 30° W. at 065°.

To the north of Portlaw, in the townland of, Rocket Castle, very exten-
sive quarries have been opened in the lowest beds of the Lower Limestone.
These consist of thick irregularly bedded gray crystalline and very fetid
limestones, with dark gray shale partings. The limestones are wholly
erinoidal. The beds have a general wavy dip to the eastward, at from
20° 1o 35°

16. The Kilmacow District (Sheet 168).—The relations between the Old
Red sandstonie and the Lower Silurian slates of this district will be best
nnderstood by reference to the map, where it will be seen that the Old Red
has been denuded from off them at two localities between Kilmacow and
Mullinavat. 'The slates are gray and greenish gray, and very hard, and
are well exposed over the small areas alluded to. ‘T'he basal boundary of
the Old Red sandstone is remarkably well exposed. 'The igneous rock
seen in the Silurian slates is hornblendic greenstone, with a mottled green
and purple ash to the west of it.

Over all the high ground to the southwards and westwards of Mullin-
avat the Old Red sandstone stands out in large bosses with escarped sides,
and is therefore easy of observation. To the south of the village of Car-
rickinnane, on the road bounding the townlands of Rahard East and
Rahard South, Mr. Wyley has noted some conglomerates and coarse sand-
stones, and makes the following remark on them:—* These beds are
derived from granite, and contain the two ingredients, feldspar and mica,
in nearly the original proportions, the former being quite erystalline and
undecomposed.”*

The carboniferous rocks in this district are so like those described in
the valley of the Suir to the westward, that we mneed not particularise
them here further than to describe the section passing through them from
N to 8. (Seefig. 9.)

At the northern end of this section the Lower Limestone shales are not
scen, though they appear about a mile to the west. The lowest beds of
the Lower Limestone appear in the townland of Melville, E. of Bally-
killaboy, and they consist of thick-bedded coarse gray limestones dipping
southwards at 10° to 12°.  To the west of this, in the townlands of Bally-
killaboy and Ballykeoghan large quarries have been opened in gray

* The nearest granite iz that on the woestern side of the Arvigle valley south of
Thoma-fown abogt =iz miles avay o 2 6B




crystalline erinoidal lime-
stones, which overlie
those first noticed. To
the E. of Bishopshall de-
mesne extensive quarries
expose similar limestones
with chert layers and
shale partings dipping to
the west at 8° to 5°; and
still further to the south,
on the N.E. side of Ballin-
curragh demesne, several
quarries expose gray crin-
oidal erystalline, and of-
ten cherty limestones,
dipping N.N.W. at 5° to
25°, To the south of
this, in Blossomhill town-
land, the section crosses
some compact blue lime-
stones dipping N.N.W. .
at 20°; and at Strang’s
mill, due E. of Dunkitt
House and the greatquar-
ries there, the limestone
is clear gray in colour,
crystalline, and erinoidal,
the beds dipping N. 10°,
W. at 10° to 15°. These
are the lowest beds of |
the Lower Limestone at
the southern end of the
section, and they are un-
derlaid by dark gray fria-
ble shales and thin lime-
stones, which are well
seen along the bank of
the river to the east of
Granny Castle, dipping
to the northward at 20°
to 25°, which are assigned
to the Lower Limestone
shale.

The Yellow sandstones
beneath the Lower Lime-
stone shales are not well
exposed in the line of
section, but the Old Red
sandstones are clearly ex-
posed on the northern
slopes of Mount Misery,
over the city of Water-
ford.

The T.ower Limestone,
with its associated dolo-
mitic beds and the Lowes

(Sheet 168).

igure 9.

V'F
Section from Waterford, over Mount Misery, to near Dunkitt, and from that nearly due north to Tory hill,
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Limestone shale, are well
exposed in the vicinity of
the villages of Mooncoin
and Doornane, and the
Old Red sandstones to
the southward, between
the villages . of Bally-
gorey and Licketstown,
are also clearly exposed
over the area indicated
on the map.

19, The Dungarvan
District. — This district
will require but a very
short description, chiefly
with reference to the sec-
tion. This crosses the
double synclinal in the
limestone valley of Dun-
garvan, from the Lower
Silurian and Old Red
Sandstone rocks which
appear to the N. and S.
of it. On the northern
end (see fig. 10) the sec-
_tion commences with the

5 broad band of dark gray
" slates to the south of
Carrigmorna; it then
crosses the thick band
of finely porphyritic feld-
stone which is cut by
the Dalligan river in the
neighbourhood of Dalli-
gan-bridge, superficial ex-
posures of which rock
oceur in the townlands of
Ballykeeroge Little and
Englishtown. To the
gouth of this the section
crosses the ridge of Old
Red sandstone which
terminates in Ballyvoyle
Head. In the townland
of Ballagharorraga, at the
clevation marked 473 on
section, the Old Red
sandstone contains beds
of coarse conglomerate
with Red sandstones and
micaceous shales. 'The
Upper Old Red on the
linc of scetion is not ¢x-
posed, but it is clearly
seen on the coast to the
castward at the distance

T
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of a mile and a quarter, where the yellow and v
zﬁa?}fliﬁ?cglttllll hig}l)xly 1fn(ilcac?()gs shales dippir?g lSe.(\I/VS.a:tdsf‘itg:lesﬁveClll;Seré
ld e e upper beds of the Lower Limestone shale ar :
g chu ’D 5 ¢ ow : - shale are well ex
1i£1e)t§§essz;nld{ S,hzl\; a\t h4.0h. These consist pf highly fossiliferoug) Ogsffyj
petones and sh 3, whie onthe. coast contain nodular limestone band
the cleavage in the shales, according to Mr. Willson’s not riki >
zozlb. an(}::l1 W. 20° N. vertical. notes, striking E.
ong the shore under Clonee Castle, E. of the old chur i
g;sywléil{liitonesdan}d shales, dipping to the S.W, and Nu.llgl,zz?l‘;&lzggbe‘g
aro well ex Eoset,_ the fglea.vage i the shales often obscuring the beddin ’
southgwm'dé tgo;3 :ﬁ?q(])ch;itsem?n (fig. 10) from the old church of Clonege'
30% et ﬂ")on() o y point, runs parallel tv the coast, and about
~ The lowust exposed beds of the Lower Limesto X
}Elirtm)l'lcllo\; white and brown colour, highly érysntzl?ilnte“gilo&p(l'll(?llz)iil?tf' *ﬂ
In m bl-)irllp a(;es tl}e rock when partly broken is pale brown, and hasuf'
more bl lséldspea‘#z&{-r%ﬁ?;i itrllltaf)lft%e 1%enemlity o}fl the Lower Limeston:
in great force, and dipping as a ma:s ltI(l)aC;(l)HI'ty'ﬁ oy salcs appenr
though there are detached di outh: "n‘o o 8L
higll‘llly fI(‘)‘ssiliferous and clea\zg SE'.LOarfﬁe\’\:oggt\;;:l?\s' t the shales here are
‘ he Lower Limestone shale is so w "see .
1t‘:§ls spoken of amongst us 5;1: t]}?eb%f;zlcale blfgc?shew {hat for & long time
“The remaining portion of the section through t i
:}‘IE;VI}_‘ t)lxougil Dungarvan harbour_, is not the f(Sb };ic};gf: ti?lnftss, 31‘132;1 %h
The Lov E(})lf Mlmeitnl)lne shales at its southern end are well seen in :hs'
fowaland ‘Aﬂ vs:ee ahorna, at the base of the long sandy promontory whi }?
surotehes n o1 1’}&‘ iail"ds from the ridge pf Helvick Head to near the Zovvnlc f
Castige am}di) ; etsle beds are precisely similar to those under Clonge
overlie, and 1' 0 yle Port}'lwards at 6U°, while the gray limestones whicl
overlie { ljled_ aée ei}\pObed 1n1ar_1d, to thq S.W. of the town. The Yelf 1
and Ol andstones formmg f.Ielvwk Head promontory are cl ?w
posed along the coast line, dipping northwards at 65° ¢ 4 . oy
ag%el accurately with similar beds to the north of the sectiox? T They
1-est;ine z;rcltxt%me southern end of the section shows the Old Réd sandston
res fogmer d.e u.pturrzed ra;nd :ienuded edges of the Lower Silurian slat e
the former 6};311&g5\f10 , W. ‘f).t 50°, and the latter S, at 6(°, The bu:aS.i
bods of the Ol k? , for .the thickness of 100 feet from their junction witl
the Silutlan thcks, (%011513'; of red shales and fine conglomerate, with ,
bec ’here travez‘ls(; d, c‘)b C(;i{ll;set g{ekbly conglomerate, and the Siluriain rOCkz
are here traversed L y ick dykes of greenstone, with a thin bed of
Sil]u tli_.iai’kselagunmore iD.zstmct.—.—T'he Old Red sandstone, and the Low
iurian s 8 An junction with it, are the only rocks to be deseribed fr
this, distr i&; ﬁ~?; wl;a approach Dunm_ore from the north the QOld R g
pancstone s | tls ,0 served on the main road in the townland of Balle
- ghmo ,gﬂs east of Ballyiough, the Lower Silurian gray silty sl t.Y-
begs o tEeaOl(ieRb?ise of the rise of_ground occupied by them. Tge szei
peds ol the DIA be sandstone consist entirely of a breceia or conglomerajl
e e u -lau‘gulz‘tr debris of the Lower Silurian grits, slates arg
trappe continuenc'f),rsef(‘l }n a sgr_ldy matrix ; and these rocks ’are ex ,o*ld
almost ¢ : ously for the distance of one mile and 300 v ~dp~ > :
?j%mtlt)o ﬁxﬂe m}os}s roads N. of Killea village JAEES, ot
~ To the south o t_lis, for the distance of one ;1111 y i
:;,‘“:.;t.oiwfﬁvdf but it again appears at the village nef: lt\}:;\l(sgnt(ll,set??% F);’ec.cm
arly horizontal,  As wo deseend the southern side of 1\'iyl]m 1|iL11 :v()(l‘l)llg
e tLOSe
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300 yards, and find that they rest upon

dark red sandstones and shales, The rocks are not again exposed till we
see them in the sea cliffs around the village of Dunmore. Here we find
shales and red conglomerates, the latter containing a large per-centage of
well-rounded pebbles of grit and quartz, with some angular fragments of
grits, slates, and traps, similar to those in the lowest beds. The dip here

is to the South at 5°
The height of the lowest bed of this breccia, on the northern side of
the O1d Red sandstone area, is about 200 feet; and as the ground rises to
the height of 400 feet in the distance of three-quarters of a mile, we have
1f to this we add another 200 feet,

a thickness of this deposit of 200 feet.
to represent the beds to the southward and those around the village of
Dunmore, we have a total of 400 feet for the thickness of the 0ld Red in

this distriet. One of the best exposed junctions of the 0Old Red and Lower
Silurian rocks in this district is just below Knockaveelish cottage, to the
west of Knockaveelish Head, on the western side of the Waterford estuary,
where the coarse conglomeritic breccia rests nearly horizontally on bluish
gray and black slates, with thin grit bands dipping to, the N.W. at 45°
Another junction is on the western side of the Old Red area close to the
Roman Catholic chapel of Kilmacleague, where the gray and black slates
and grit layers are contorted, though dipping as a mass to the N.E. at
80°, the red conglomerates lying on them with a dip to the eastward of
10°. The entire coast, from Rinnashark harbour, past Brownstown Head,
to Swine’s Head, and from that easterly, past Dunmore to Credan and
Knockaveelish headlands, exposes many good sections in the Old Red
beds, where their structure an%*general character can be well studied.*

10. The Promontory of Hook.—That portion of the Hook promontory
which is included in Sheet 179 is the most interesting to the geologist,
and I shall confine my descriptions to it.

If we proceed from Duncannon along the coast towards Brownhill point,

we find cliffs of about 100 feet in height, composed of almost vertical beds

of gray slates and thin grits and thick bands of black slate or shale, accord-
of the cleavage. These beds are much

ing to the presence or absence
contorted, though the general dip is N.W.or N. On the northern side of
Booley Bay, many of the hard gray grits have a remarkable wavy struc-
ture, which gives the surface of the bed a mammillated look. Wavelite is
found here in some of the shales.

At Black point some of the gray gritty

weather into spheroids.

In the hollow of the coast, called Dollar Bay, just south of Black point,
there are some blackish gray shaly beds, containing lumps of hard gray
grit, which form a rude conglomerate; and on the S. side of the bay the
0Old Red sandstone appears abutting against the slates by a fanlt striking
E. and W. from a point 200 yards north of the height marked 1C%.

The O1d Red sandstone terminates on the south of an E.and W. fault
appearing on the N. side of Stonmewall Bay. South of this, for about
three quarters of a mile of coast, the gray Silurian slates appear to dip
persistently to the N.W. at from 80° to 70° showing a thickness of
about 2,600 feet.

t N. of Templetown Bay southwards the

Trom the hollow in the coas
lower Old Red sandstone conglomerate is seen for a distance of 1,150

the breceias in the distance of

beds are concretionary, and

£.7.0.D., on the Structurc and Jointing

Samuel Haugliton,
1 of the Geological Society of Dublin.

* See paper by the Rev.
Journa

of the Old Red sandstone of Dunmore. —
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yards, and the upper Old Red or yellow sandstone for a further distance
of 900 yards. The lower beds dip to the westwards and to W.S.W. at
from 5° to 20°, and the latter gradually curve round from W.8. W, at 20:’ to
South at 26°  Throughout the Yellow Sandstone are beds of con-
glomerate with red sandstones and red micaceous shale. Plants are
frequently found in the yellowish shales, in which also are flakes of car-
bonate of copper; and carbonate of copper is abundant in a coarse pale
yellow conglomerate at the base of this subdivision of the Old Red. The
passage beds from the Yellow Sandstone into the Lower Limestone shale
and Carboniferous Limestones are remarkably well and clearly developed
on the eastern side of the promontory on the north side of Woarwoy Bay

under Houseland Castle. They consist of light yellow sandstone passing,‘
up into red sandstone, thin-bedded and shaly, with soft red and green
shales, the latter containing fucoid impressions. These pass up into thin
gray shales and gritty layers containing fossils, having some bluish gray
crinoidal shales above them; hard gray limestones with gray shales
completing the section. At Lumsdin's Bay, on the west side of the pro-
montory, these junction beds do not present the same variety of litholo-
gical character as on the east side, the passage from the pink and yellow
%giari;zzz% Ezﬁf‘lstone and red and green shales into dark gray fucoid shale
. At Carnivan Head, which is just out of the extreme eastern limit of
Sheet 179, and nearly due east of Graigue-house, the junction between
the Ol_d Red sandstone conglomerate and the Loower Silurian slates is
excecdingly interesting, and deserves some note. The dark gray slates

which have some conglomeritic beds in them, dip N.W. and S.E. at 70°
and 80°. This anticlinal is well seen to the north of the headland; and

these rocks, a.t a short distance from what is now the coast line have’ been

escarped vertically by the sea of the Old Red sandstone perio,d and the

S%rﬂ%t?nes deposited against this anticlinal liff, so as to dip to the S,E

In the small hollow of the coast to the west of the head the sandstone
has been denuded so as to expose the underlying Silurian slates, but a
small Ii. and W. fault running parallel to the line of coast has let down
zomi of t‘nhe up%)ert .red ts}ilal}ll beds of the Old Red, and have thus formed a

reakwater protecting the slate r in cliff, which is :
preaky heiggt. g ocks of the main cliff, which is about 120

‘The remaining portion of the Hook promontory for the distance of two
miles and three quarters is formed entirely of the lower subdivision of the
Carbopremus Limestone; and but for the occurrence in it of a thick
deposit of magnesian limestone, its description might be very brief.

On the southern side of Patrick’s Bay, which is on the east of the pro-
montory, in the townland of Galgystown, the thin gray limestones which
have been traced in unbroken succession from the Lower Limestone shale
for the distance of one mile are observed to dip to the S.E. at 109, and to
be suddenly overlaid by brownigsh gray magnesian limestone having 2
beautiful pearly lustre where fractured. This rock decomp’oses tc% a
dark chocolate colour; and the vertical joints become so numerous and
well developed, that in the distance of 250 yards from the gray beds the
bedding is nearly obliterated, and the dolomite assumes quite a basalti-

* For a similar well-marked exampl i
. 2 1 k mple of the Old Red sandstone havin
sited against an ancient qllﬁ‘ of Silurian rocks, se¢ the Explanation tog Sf: nl)(zre;rs)r(l)c:
promontory, Sheets 160, 161. 171, 172, Derrymore glen and Coomastala glen. =

79

form appearance. These beds can be traced along the coast for the
distance of 450 yards, the dip being to the S.8.E. at 10° to 15°, when they
are cut off by an E.and W. fault, by which means the ordinary light
gray nodular limestone and erinoidal shales are brought abruptly against
them, though the dip and strike of these two kinds of roek is the same. On
the N. side of the fault the magnesian beds are broken up into a fine
breccia forming a dyke-like mass cemented by carbonate of lime., The

ray limestone beds are now traceable to the southward for the distance of
130 yards, where they are overlaid conformably by magnesian beds similar
in general aspect to those first described. These are seen for the distance
of about 100 yards, where they are again overlaid conformably by gray fossil-
iferous limestone of the ordinary type, the dips being as before to the
S.S.E. at 15°.

From the foregoing facts it is evident that we have two bands of mag-
nesian limestone, or dolomite, in the gray beds; the first or northern one
being about 200 feet, and the southern 90 feet in thickness; the original
bedding being preserved in both.

To the south of this point, past the village of Slade, to the extreme end

of Hook Head, the coast exposes dark gray, thin bedded and highly fossili-
ferous limestone, the general dip of which is to the 8.1, at angles from
10° to 15°; the beds being™w many places cut up by faults and many open
joints.
! On the cast side of the headland, at the northern point of Doornoge Bay,
and at the distance of half a mile from the Lighthouse,* we again find the
dark brown magnesian beds interstratified with the gray limestones, the
dip being to the S.8.E. at 25°. Here also we have evidence of two bands
of dolomite, and, strange to say, the northern one is separated from the
ordinary limestones by a fault, as was the casc on the opposite side of the
promontory.

Along the shore to the west of Hook old church we see the gray lime-
stone rising from beneath the dolomite beds, the dip of both being nearly
east at 80°.  And at the little hollow in the coast, called Rockwell, there
are two faults which cut through the magnesian beds; that to the north
separating them from the ordinary gray limestone, which forms the coast
line from this place northwards for the distance of two miles. The
dolomitic beds on either side of the promontory may be connected, though
dislocated by the faults, The rocks, however, except on the coast, are
concealed by a thick deposit of local drift, so that the boundaries marked
on the map can only be taken as approximations to the truth.

# This beautiful tower, which forms not only a prominent landmark but a light-
house, stands on the extreme end of the promontory, and was erected by the Anglo-
Normans shortly after the landing of De Clare, Earl of Pembroke, surnamed Strong-
bow, in the reign of Henry 1L The tower is about ninety feet in height, and though
circular externally is square within; the spaces formed by ghe external and internal walls
being converted into a passage for a winding stairs and small square rooms. There are
three floors, each arched with stone.

The smaller terminal portion of the tower, forming the lighthouse, is a modern
addition.

According to the best historical authorities Strongbow effected his principal landing
on the shore at Crook, on the western side of the Waterford estuary, and not at
Baginbun Head, which is an exposed, precipitous, and rock-bound promontory, quite
unsuited for such a purpose. 1t is probable, however, that here the Anglo-Normans
constructed a redoubt by spanning the narrowest part of the headland with a strong
earth work, or on their occupation of the Hook promontory, they found a native Irish
earthen fortification at this place. Within the inner enclosure, on the northern side of
the headland, there is a small rectangular depression in the soil, which is traditionally
pointed out as the site of Strongbow’s tent: and T sce no reason to doubt the accuracy
of the statement. —G. V. D.
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6. Drift and evidence of glacial aclion over the district.

During the summer of 1850, when I first examined the district along
the western side of Sheet 187, 1 was much struck by the evidence of
glacial action presented by the debris and rock markings in the glen
between Coumgorra Lough and Comeragh Lough. This glen, which is
little over 1,000 feet in width, and one mile in length, opens to the
N.W. and the view obtained of its mouth, from the pass between the
glen of the Nier River and the village of Rathgormnuek, looking to the
S.E., is singunlarly interesting. Mound after mound of coarse angular
local debris, arranged in flat lunets, span the mouth of the glen from side
to side to the width of nearly half a mile, and through them the present
little river which comes from the glen has cut a deep channel. The
mountain bounding the glen rises to a height of 2,500 feet. The head of
the glen reaches a height of about 2,000 feet, and it falls to 1,200 feet in
the distance of a mile. Thus a fall of 800 feet in the mile is equal to a
slope of 8°. At the upper end of the glen, and 2,000 feet above the sea,
the Red sandstone and conglomerates which appear at the height of 20
feet above the present level of the stream, have their surfaces beautifully

polished and striated, the strim being parallel with the longest axis of

the glen, or N.W., while the precipitous faces of the rocks, which rise
high at either hand, are rounded and polished.

I think it highly probable that when this glen was blocked by ice formed
on the higher levels, the sea washed what is now its embouchure, and cut
off the descending glacier. Such a phenomenon as this is yet to be seen
on the Spitzbergen* and other northern coasts, and it explains the occur-
rence of such Iunet-shaped mounds at the mouths of short glens; such as
we see at Derrymore glen, and Bartregaum glen, on the northern flank
of the Tralee mountains, and at the southern end of the Gap of Dunloe,t
and in this district. The great mounds of debris at the mouth of such
a cul de sae as that in which Coumshingham Lake lies, may be similarly
accounted for.

Glacial strice are not uncommon on exposed rock surfaces over the
district, those to the east of the Comeragh mountains having a general
bearing of N.N.W. and 8.S.E., while to the west of the range they follow
the longest axis of the various glens which indent their sides. Thus the
Comeragh mountains, like the Reeks of Macgillicuddy, Mangerton, and
the mountains to the eastward, with the range of the Tralee and Dingle
mountains, were centres of glacial dispersion. In the Comeragh district,
the depression of the land during the glacial period below its present level
was about 1,400 t0 1,500 feet, that being the present height above the sea
of the moraines at the mouths of the Comeragh glens. Over the Old Red
sandstone escarpment extending along the eastern side of Curraghmore
demesne, from Mount Bolton to the eastern limit of Sheet 167, glacial
strise were observed on exposed rock surfaces, their direction being about
N. and 8., or nearly parallel with that portion of the wvalley of the River
Suir which lies to the east of the escarpment. No doubt the direction of
the valley influenced the direction of the ice current, and thus we are
assured that the present conformation of the ground was mainly the same
at the period we allude to as at present.

On the Old Red sandstone which appears to the N.W. of the city of
Waterford, glacial strice are apparent at an elevation of 120 feet above the
sea.

* See Kane's Arctic Expedition.
t Vide Explanations to Sticet 160, 161, 171, 172, and the Killarney Sheet, 173,

7. Knockmahon and Bonmahon Mines.

The following information relating to the Knockmahon mines, was
kindly given ‘o me by Mr. James Hore, the cashier of the mines:—-

¢ September, 1863.

“The Danes are said to have been the first discoverers or workers. Ancient tools
and excavations found some years since afford evidence of their being worked at a
very remote date, Tradition also tells of ore being raised therefrom in the reign of
Elizabeth and other periods down to 1730, when we find a Mr. Hume worked profit-
ably the Stage lode for a length of time, In 1796, and some years subsequently, Colonel
Hall and Mr. Galway spent a large sum on various parts of the ground unsuccessfully.
It then passed into the hands of the Hibernian Mining Company, and in 1824 became
the property of the Mining Company of Ireland, who have prosecuted the workings
continuously to the present date with varying success; for the past year, 1862, the
net profit exceeded £20,000.

¢« The sett is an extensive one, comprising five royalties, namely, Tankardstown or
Knockmahon, Kilduane, Ballinasisla, and Bonmahon ; and dues varying from one-
fifteenth to one-twentieth are paid to the respective owners.

¢¢ Seven steam-engines and six water-wheels assist in the general operations, such as
pumping, drawing stuff from underground, crushing and dressing ores, &c. The water
power is principally derived from the River Mahon, being brought to the dressing floors
by an artificial cut three miles in length.

<« Abous 6,500 to 7,000 tons of copper ore is raised annually, of an average produce
of ten and a half per cent. This is shipped off to Liverpool and Swansea markets by
vessels that (weather permitting) come close in shore, there being no harbour nearer
than Dungarvan or Waterford.

¢« Large quantities of timber are used annually, greater portion of which is imported
direct from Norway. There is a large saw-mill in constant work, and about 800 hands
find constant employment in the various surface and underground operations,

“ James Horg.”

These works stretch along the coast for a mile and three quarters,
spreading in some places a mile inland. In the earlier workings the
most productive lode was the Stage Lode till it was lost in the ground N.
of Knockmahon Creek. Further explorations, however, to the N.E. of
these workings either discovered another lode, or hit upon the continua-
tion of the former one.

This received the name of the North Mine Lode, and proved very
profitable, being worked with success for many years. During all this
time the works at Bonmahon were progressing, and the lodes there were
found to be more regular in their strike and more uniform in their produce
than those to the east at Knockmahon, and they still retain that character.

Various other lodes to the east of Knockmahon were in process of being
tried, and yielded various results, some of them very encouraging, until
the Tankardstown lode, which was supposed to have been worked out,
unexpectedly proved superior in value to any of the other workings.
This arose from the unusual width of the lode (or lodes) which it acquired
where it branched at a short distance from the coast, and at the depth of
100 fathoms. It here presented a productive width of 40 to 60 feet, and
in some places more than this, all the stuff yielding yellow copper ore of
remarkable purity.

In the townland of Kilmurrin, a mile and a half east of Knockmahon,
four small lodes of copper ore, with strings of lead in connexion with
them, have been discovered in the pale greenish gray porphyritic feld-
stone. After a fair trial these workings were found unprofitable, and
abandoned.

The Tankardstown lode is the most eastern of all the lodes at Knock-
mahon, It appears on the coast in the townland of the same name, and
strikes N.W. for half a mile from the coast, when it strikes to the N.N.W,,

167, 168, F
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and has been worked at detached localities for a further distance of half a
mile. Tt inclines to the S.W. at angles varying from the horizon from
52° to 68°.

Seawards, this lode has been profitably worked for the distance of 250
yards from the shore.

Rowes lode appears in the cliff at the distance of 60 yards to the west
of Tankardstown lode, which it joins inland at the distance of 125 yards.
Tt occurs on the line of a fault, and strikes N. and 8., with an inclination
of 70° to the west. At the junction of these two lodes the solid copper-
bearing lode was nearly 70 feet in width, decreasing, however, rapidly to
four feet as it was followed on the strike of the greater lode.

Boneyaught lode is the next met with. It appears on the coast along
a line of fault, and has been traced for the distance of half a mile in the
direction of N. 10° to 15° W., with an inclination of 50° to the eastward.
This lode has not been worked beneath the sea.

Sixty yards east of Boneaught lode is the Kilduane lode, the eneral
strike of which is N.N.W, from the coast, with an inclination of 50°to
the eastward ; it, or a lode resembling it, has been followed inland for
about & mile. A hundred yards to the west of this lode is the Seven Dials
lode, the strike and inclination of which is the same as the one last
noticed. All the lodes last enumerated occur in gray slate as well as in
the feldstone, crossing the bedding at right angles.

At the distance of 350 yards west of Seven Dials lode is the Old Stage
lode, with its numerous branches and strings, discovered close to the coast
line. The shaft N. of the Old Stage was sunk 212 fathoms, and in
driving on this lode, seawards, several runs took place, from the works
having been carried on too close to the sea floor, and at the distance of
about 350 yards from the coast the sea broke into the mine some years
since, and great difficulty was experienced in staunching the break. The
works on this lode have been carried on beneath the sea to the distance
of about 500 yards from the coast line. The strike of the Stage lode is
~ about N.W. from the coast, the * hade” being variable, but generally

vertical. When the * red ground” (the red conglomerate and shale beds
in the Silurian rocks) was reached, under the crushing floors of the mine
the lode was lost, but it is supposed that to the north of these beds, under
the name of the North Mine lode, it was recovered, and it has been worked
for the distance of over three-quarters of a mile through the porphyritic
feldstone into the townland of Ballynasissla. Here this lode was again
lost where the black slaty band on the north was reached, but by further
explorations in the mneighbourhood these black slates were found to
contain copper in workable quantities, disseminated through them in
strings, and filling up small cracks and fissures. Sinkings on this copper
bearing slate have been made to the depth of 30 or 40 fathoms with good
results.

The lodes at Bonmahon (to the west of Knockmahon) consist of the
« River lode” once worked in the northern corner of the townland of
Templeyvrick, but now abandoned ; its strike is N.W. and S.E. On the
E. side of Bonmahon Head is the “red level lode,” which has been followed
from the coast in the direction of N, 3¢° W. for the distance of 1,100
yards, its inelination is to the N.E., but variable in amount. On the
W. side of the same headland are two minor lodes, having the same
strike as the former; and at the distance of 250 yards to the west of the
head is the Trawnamoe lode, striking N. 25° W. from the coast. This
lode is soon lost in the red conglomerates and shales of Ballydouane Bay
in their extension to the N.E. At the southern ond this lode inclines to
the 8.W., and at the northern end to the N.E.
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The last and most westerly lode is called the Trawnastrella lode, being
that first worked at Bonmahon, and from which the mines there have been
named. This lode has been followed for the distance of 800 yards from
the coast, its “ hade” being to the eastward; all the lodes to the west of
Bonmahon occur in the pale greenish gray porphyritic feldstone.

The average per-centage of copper in the dressed ore is 11, and its price
varies from £9 to £12 per ton. The number of hands (male and female)

.at present employed is about 800, and the average outlay per month for

wages alone is £2,000.

"The men are engaged both by tutt-work and tribute-work,

At every available opportunity the dressed ore is shipped on the spot,
being brought to the vessels which lie off the coast in the open roadstead
in leather bags, which are emptied into the hold and returned to the works.

The average shipment is from 500 to 600 tons per mopth.

G. V. Du Noyer.

APPENDIX.

Inmsn Names of PrAcEs, retained in the Warrrrorp Disrricr, with their

Engrisa SIGNIFICATIONS, as kindly supplied to me by W. M. Henxessy,
Esq., ®.R.LA.

Aughayrillia, . . . Pea-field.

Bleantasour, . . ! The summer flanks. bléanca pahpa. (Thereisa place
in Wicklow called © Green Flanks;” in Irish “Dleanca

Carrickrower, . . Thse t}l}ck rock.

Carricknaclog, . . The rock of the bells.

Carricknagower, . . The rock of the goats.

Carrickastump, . . The rock of the tree stumps.

Carrickauvaun, . . The rock of the waste ground.

Carricknagroagh, . . 'The rock of the ricks.

Carrickavrantry, . . Thé rock of the stagnant pools. .

Carrickattunaun, . " The rock of the furze. (This name is doubtful. Tt might

also mean ¢the long rock of the river;” ‘canpnws
[rloca no haban.™)

Carrickaroirk, . . The rock of the prospect.
Carrickagunna, . " The rock of the gun, or gun-shot wound.
- Carrickbarrahane, . . Berchan's or St. Berchan’s rock.
Carrickadda, . . . The long rock, properly ¢ Carrickfadda.”
Carrickbein, . . . The point rock.
Carricknagaddy, . . 'The robber’s rock.
- Carricknamoan, . . The rock of the bog.
Carrickapane, . . . 'The cup rock.

Carrickeenaveagh, . . The little rock of the deer. . .
Carrickinnane, . ' TFinan's rock. There is a Rossinan within a couple of
miles of the place. Finan is pronounced Inan in the
genitive case, in consequence of the aspiration of the F';
and therefore Carrick-Finan would become Carrick-
Tnan. Or, Carrickinnan may mean the Ivy rock, from
€19nan, 1vy; pron. *¢ Inen” in Munster.
Carrickmorna, . . . Therock of Morna. This Morna was, perhaps, the father
’ of Goll Mac Morna, the rival of Fin Mac Cumbail, who
was the recognised chief of the Fenian band called
Clanna Baiskny, while Goll was looked up to as the
Jeader of the Clanna Morna.

Carrickadurrish, . . The rock of the door. Deogh-a-Jdurrish, ¢ the drink of
the door,” or ¢ The stirrup cup.”
Cloughaniller, . . . The Eagle’s rock. :

7 ©




Cloughlowrish,

Coumshingaun,

Coumeragh Lough,

Coumgarra,

Couma Lough, .
Coumfea, .
Coumstilloge, .

Coumdounala, .
Culnacuppoge, .

Knockavelish,
Knockbackgeldon,

Knockanaffrin,

Mweeling,
Moanyarha, .
Rinnamoe,
Seefin, . .
Slieve Coiltia, .

Trawnastrella, .
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The stone, or rock of Lawrence. There is a kill or church
dedicated to St. Lawrence in the neighbourhood. Or
it might mean “ the stone that speaks,” from clough, or
cloch, a stone, and ¢ labras,” the third person singular,
present tense, of “ labrad,” to speak. The former seems
the more hkely mterpretatlon

The valley of the ant. This may seem & very unlikely
derivation; but there is a Cnock-na-Singaun, or ¢ Hill
of the ants,” in the county of Louth. (See  Annals of
the Four Masters,”Index locorum, voee Cnoc or Knock).
The word “ Shingaun,” gen. of ¢ Sengan,” an ant, enters
into the formation of many names of places in Ireland.

The laughing or “calling” valley. Probably so called
from the MoacOlta (MacAla), or *“son of the rock,”
i.e., echo, which is heard there. The echo in this glen
is one of the most distinct of any heard in either of the
great cul de sac valleys of the Comeraghs, The name
would also signify the “ short valley.”

The valley lake,

"The valley of the hunt, or deer.

The valley of the rocky streaks or ridges. (This is quite
descriptive.)

The valley of the black cliff.

The corner of the docks, or dock corner, from cal-corner
and cuppoge, or coppoge, a dock.

Wild-mustard hill.

Maclldown’s hill, or it may be the hill of the brown-
-white cows.

The hill of the Mass. Probably so called from the cele-
bration of Mass thereon in the Penal times.

The little base or pointless hill.

The short bog.

The point or ridge of the cows.

The Seat of Fin (Mac Cumbhail).

Caoilte’s mountain. Called probably from Caoilte Mac
Ronain who occupies in the Fenian legends a position
somewhat like that which Mercury fills in the Greek
mythology.

The noisy strand.

Nore.—It would be impossible for me, without some personal knowledge of the
situation of the places mentioned in the foregoing list, to vouch for the accuracy of
each interpretation ; but I believe the explanations will be found generally correct.

W. M. HENNEsSY.
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Abbeylands, townland of, ash
and feldstone at, -

) crys.

talline greenstone at, - -
Acidaspis Jamesit, - -
Agnostus trinodus, - -
Alluvial flats, - -

Amphion pseuda-artwulatus, -

Ampyz mammillatus, - -

rostratus, - -

Annstown district, -
feldspar porphyry, and

ash in glen of,
——— e, fossils near, -
glen, dark grey slates

in,
) searc.bmgs for copper
in, - - - -
Annemount house, ash on shore
at, -
Ardeenloun Ea.st townland of
streaky feldstone at, - -
Arthurstown, coast near, -

, rocksin neighbour-

hood of, - -
Asaphus gigas, - .44 25, 27,
Asbestos in greenstone and ash
at Stradbally creek, - -
Ash conglomerate, - -
——— conglomerate at Newtown
head, - - -

Ash, containing fragments of tri-
lobites and other fossils, -

Ash, structure of, -

Athyrzs (Atrypa) jilosa, -

Aughclare, -

Aughaverellia bridge, dykes of
greenstone above, -

Aughaverellia stream, rocks seen
at, -

Aughboy brldge, feldstone N. of'

Aughnagaul bridge, feldstone

bosses near, - - -
Back strand, Tramore, - -
Bala beds, - -
Ballagharorraga, townland of

Old Red Sandstone at, -

Ballinteskin, porphyry at, -
Ballinamult, pass of, - -
Ballmcuragh demesne, grey cri-

noidal limestone at, - -
Ballinerea, - - -
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41
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Page
Ballincrea, Old Red Sandstone s
at, - 14
Balhndud townla.nd of plsohtxc
feldstone at, - 48
Ballinlaw ferry, Lawer Sllurxan
beds south of, - 38
Ballinlaw ferry, tx'appean beds
south of, - 42,43
Ballin’s bridge, feldspathlc ash
and vesicular greenstone near, 35
Ball beg, towrﬁand of, pink
feldstone and slaty ash at - 48
Ballybrassﬂ, townland of, cal-
careous ash at, - - as
Ball canvan stream, calcareous
and chloritic ash at, 46
Ballycashm. townland of, feld-
stone and ash at, - - 48
Ballycloghy stream, greenish
grey slates at, - 66
Ballycoarda, townland of, a,sh
breccia, and conrrlomerate at, 47
Ballyeraddock, townland of
trappean rocks and fault at, - 50
Ballydine cross-roads, limestone
uarries at, - - - 70
Ba(ﬁydouane bay, red conglomer-
ate and shale at, - - 10, 59
,  fossiliferous
beds near, - - 24,59
, feldstone a.long
coast at, - 58
———— townland of, ha.rd
feldspathic ash at, - 63
Ballyduff, feldstone and ash a.t 49, 64
Ballygarran, townland of, ash
and green slates at, - - 40,61
, streaky
feldstone at, - - 49, 63, 64
Ballyglasheen thtle, townland of,
limestone quarries near, 70
Ballygorey, alluvial flats and ()ld
Red Sandstone near, - - 18,75
Ballygrenan, chloritic ash at
chapel of, - 46
Ballygunner More, townland of
greenstone at, 47
Ballygunnertemple, townland of
streaky feldstone at, - 46
Ballyhack, Old Red Sandstone
at, - 32
Ballyhoo rocks and f'ault in town-
land of, on railway, - - 45, 48
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Pago

Ballykeeroge-beg, townland of,
hornblendic greenstone at, -
) porphyrlt.lc

38

feldstone at, - 75
Ballykeeroge More, ca.lcareous
ash at, 38
Ballykelly, townland of rocks
and micacided slates at, - 36,41
Ballykeoghan, townland of, cri-
noidal limestone at, - - 78,74
Ballykillaboy, townland of, lower
limestone at, - - - 73
Ballykmselagh townland of,
‘Prappean rocks at, - 51, 52, 53
Ballyknock, townland of Trap-
pean rocks at, 52
Ballylaneen, antu,lmal in feld-
stone near, rocks near, 64
Ballyloughmore, townland of, Old
Red Sandstone near, - 76
Ballymacarberry, Old Red Sand-
stone-at, - 33
Ballynacourty  point, lower
limestone shale at, - 76
Ballynagigla, townland of, con-
lomerate and feldstone a.t, - 57
Ballynagranna, lower lime-
stone shale at, - - 69,70
Ballynamona demesne, rocks at, 47
———  townland of, cal-
careous ash at, 38

Ballynamult, pass of, llelght of 5
Ballynaneashagh, townland of,

- feldstone and ash at, - 48
Ballynaneen, townland of, feld—

stone and ash at, - 34, 61, 62
Ballynahilla, townland of, epl-

dotic feldstone at, - 63
Ballynarrid, townland of, lea.d

lode at, - 59

Ballyna.smsla, townland of rocks
of, 57,59, 61
Ballyplnlhp, Tmppean rock near,

- -

50
Ballyriehard, townland of, cherty
limestone at, -
Ballyscanlon hill, helght of, - 7
Ballyscanlon lough rocks near, 34,50
, fossils north
of, - - - - 27
,height above
the sea, - - - 51
, _proposed
water supply to Waterford
(note), 51
Ballyvellig, townland of 1gneous
rocks of, -
Ballyvohalane townland of, feld-
stone bosses at, 64
Ballyvooney, townland of dark
gray slates, cupiferous rocks
and old mine workings at, - 59
Ballyvoreen, townland of, dark
gray slates at, - - 46

Ballyvoyle, - -
Ballyvoyle head, view of -

Banngarriff, townland of, bedded

Page
7,8
60

, rocks at 33, 60, 61,75

dolomitic limestone at, - 71
Barrow river, - 6,8,17
Barnankill, townland of boss of

porphyrltlc feldstone at - 63
Bartregaum glen, Tralee mo-

rains at mouth of, - - 80
Baunfine, townland of, crystalline

greenstone at, - - 48
Bawnacroaka, f’eldspathlo ash at, 41
Bellerophon perturbatus, . - 26,27
Bessborough demesne, dolommc

limestone at, - - 72
Beyrichia aﬁnzs, - - 29
Billine house, limestone near

gate-lodge of, - 72
Bishopshall demesne, gray cherty

limestone at, - 47
Black chert, - - 15
Black pomt spheroidal gnts at, (ki
Black slates, graptohtlc at Dun-

cannon, - 40
Blackwater river, thtle, - 33
Bleach bridge, crystallme green-

stone, south of, 49
Blossomhxll townland of gray

limestone at, 74
Boderan cross- roads, greenstone

and ash near, - - 37
Bogs, - 17
Boneyaught lode, Knockmalxon 81
Bonmahon, lodes at, - - 59
—_ , Tocks near, - - 58

mmes, general account

[ - - 81
Bonmahon head two smw.ll lodes

west of] 32
Bonfmahon head, drift at shore

16
Booley bay, Wavellite found a.t, 7
Breccila, in greenstone dyke,

Lady’s cove, Tramore, - 54
Breccia in Old Red Sandstone, 14
Brenan, townland of, ash S.W.

of, - - - 61,62
Brenan cross-roads, fossxls north

of, - - - - 27
Branteus Hibernicus, - - 30
Broomhill bay, eliffs at, 9
Brownhill pomt rocks and (,le‘ls

at, - 17
Brownstone head, 0]d Red

Sandstone at, hivd
Burkestown cross;roads, fa.ult

and rocks near, - - 40
Burke's Island, - - 8

———, Trap rocks at

coast near, - - - 55
Burnt school-house, cross-roads,

caleareous ash at, - - 38

L
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Butlerstown hill, feldstone and Castletown cross-roads, fossils,
" ash at, - - 48,49 south of the castle, - - 27
Castletown demesne of dolomitic
Callaghan bridge, feldstone and limestones at, - 71
gray slate at, 46 | Castletown, townland of Trap-
: Calc-spar, in limestone, townlsmd pean rocks at, - - 81
2 of Priorstown, - - 71 | Chair cove, Tramore, rocks at, 54
Calp limestone, - - 15,69 | Chair of Kildare, fossils at
Calymene Blumenbachii, - 26 (note), - - 30
brevicapitata, 24, 25, 28,29 | Cheek point, - - 6, 8,17
Campile, feldstone at, - 37 | — , rocks at, - - 39,45
Carbonate of copper, ﬂakes of in —— hill, Old Red Sand-
ellow sandstone, - 78 stone of, - - 46
1 Carboniferous fossils, - - 22| Cheirurns bzmucronatus, - 28, 30
Carboniferous hmestone, 15,31,32, 69 | — gelasino s, = - 28,29
Carnivan head, JllllCthIl of Old Chlorite, - 12,13
Red and Silurian, and fault at, 78 | Chloritic ash at Newton head, - 42
Carroll’s cross-roads, ash and Christendom, townland of, ash
breccia at, - - - 49 and feldstone at, - 44
, roofing slates Cleavage, T 10
near, - —_— absent in Silurian
Carrowanree, townland of, ashy rocks S. of Snow hill, - 42
slate and streaky feldstone at, 37 in Silurian rocks
Carrickarea, townland of, por- Nook Bay, - 39
phyritic feldstene at, - 63 , obscuring beddmg in
‘Carrickadaggan, fossils at, - 26 lxmestone at Clonee castle, - 76
Carrickanure, townland of Trap- in lower limestone shale
pean beds at, - - 49,64 at Ballynacourty point, - 76
» Carrickaroirk hill, feldstone at, 50 in limestone, townland
—— height of, - 7,33 of Cregg lower, -7
Carrickarrantry, townland of, an lower hmestone shale
Trappean rocks at, - - 51 at Clonee, - - - 76
Carrickbarrahane house, rocks — . in slates and ash, town-
north of], - 63 land of Curraghballintlea, - 67
Carrick castle, porphyrmc feld- ———at Dunabrattin head, - 25
stone and greenstone, 34,61 | ———— in Old Red Sandstone
" Carrick eastle hill, height of, - 61 of Loughnaparke lnll, - 68
Carrickeenaveagh hill, Trappean Clodia river, - 7
rocks at, - - 34,47, 51,52 , valley of, hmestone peb-
Camckgarraunbaun rock feld- bles in drift of - 67
stone, - - 43 | Cloghcarrigeen West townland
Carrickinnane micaceous and of, oolitic hmestone at, - 71
feldspathic sandstone near, - 73 Cloghemagh bridge, - - 25
Carrick-on-Suir, - 6 | Clonea castle, rocks on shore gt, 76
fault, south of, 66 , village of, dykes of green-
—_— district, - 69 stone near, - 35
Carrickphierish house, ash near. 44 old church lower hme-
— ——hill of' Old Red stone shales at, 76
Sandstone at, - - 44 | Clondonnel hill, rocks of and
Carnckpluensh Lower Silurian height of, - 35
rocks at, - - 44 Clolndonnel townland of rooﬁng 6
townland of, calcareous slates at
Caﬁg;iacl elvanite at, - 46 | Clonfaddo, townland of crystal—
Carriglonig, townland of, bands line gre‘enstone at, - 50
of dark gray slate at, - 52 | Clonmel, “ calp near,” - - 15
Carrigmorna hill, structure and , district of, - - 6T
height of, - 35 Clonsharrggh townland of green- 40
. a hill,dark gra; slates stone a -
Casrgx%llnglf:n gr Y ClOuﬂ‘lﬂOWI‘ISh stone, - ¢ - }g
it nsha h, townland of , view of, -
Cmrlsgtr:all?y feldgstone at, - 65 | Coalmeasures, N. of Clonmel - 69
Cassagh cross-roads, feldspathlc - - plobable extent of, 32
ash at, - - 41 | Colligan river, - - - 6




Columnar feldstone, Kilfarrasy
Island, - - -

Page

55

Comeragh mountains, 5,6, 7,30, 69
Comeragh lough, glen nea.r, gla-
cial sluice in, - 80
Conglomerates in Lower Silurian
rocks at Ballydowane bay, - 10
m Old Red Sand-
stone, - - 14
Conularia elongata, - - 26
Cool cross-roads, greenstone and
ash near, - - 37
Coolfin house lower hmestone
shale near, - - 73
Coolnamuck stream, rocks in glen
of, - - 14
Coolnagoppoge townland of
greenstone at, - 55
Copper at Knockmahonand Bon-
mahon, - - 17,81
Copper per cent, inore of' Knock-
mahon, - - - 82
Coumdualla lough, - - 7
Coumgorra lough, - 7
S glen near glacxal
striz in, 80
Coumshmgaun lake and valley, 6,7
rocks and preci-
pice at, - - - 33
Coumstllloge lakes, - 7
Craigue, townland of, bedded
dolomite at, - - - 71
Credan head, - 8
, Old Red Sand-
stone at, - - (s
Cregg lower townland of cleaved
limestone at mill of, - - 71
, sandy
amorphous dolomite near, - 71
, grey Time-
stone at, - - - 70
Croghaun hill, - - - 6,7
—_— , structure of, - 32
—_— , capped by Old
Red Sandstone, PP - d 63
Cromwell’s rock, Trappean and
other rocks at - 44,49
Crotty’s lough, - - - 6,7
Ctenodonta, - - 26
Cullen castle, fossils north of, - 27
Curraghballmtlea townland of
rocks at, - 67
Curraahmore - 7
Curraghmore demesne, Old Red
Sandstone and faults i in, - 66
y ves1cular
grenstone in, - - - 35
Curraghnagarrha, townland of,
feldspathic ash at, - 66
Cybele verrucosa, - 24, 26 28, 30
Cyrtoceras inequiseptum, - 20
7

Dalligan river, - - -
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Dalligan river, rocks in valleyof, 35
Danes, ‘“old men’s . works,” )
Knockmahon mines, - -89
Davistown, rocks to the east of, 44
Denudation, - - - 14,81
in Comeragh range, 33
Derrymore glen, Tralee, maraines
at mouth of| - - 80
Detailed descrlptxon of rocks, - 36
Didymograpsas sextans, - - 24,29
Diorite greenstone, - ~ 13
Epidote in, - - 13
Diplograpsus pristis, - - 25,29
Discina subrotunda, - - 29
Dollar bay, coast near, - 10
~—————— red conglomerate at, 77
Dollar point, alluvial flats at, - 17
———  rocks near, - 35, 42
Dolomite, a varlety of carboni-
ferous limestone, - - 15
~—m—, near Pilltown, - 16
at Wilmar mill, north
of Carrick-on-Suir, - 70
dyke-hke, Seskin town-
land, (!
———, bedded townlsmds of
lands of Craigue and Baun-
garriff, near Pilltown, -1
~——, in Hook Head, - 78
Doornane, lower hmestone
shale near, - - 75
Doornoge bay, Hook, magnesian
limestone at, 79
Dowling, townland of, Old Red
Sandstone at, - 72
Drift, limestone gravel, - 15
at Mothel village, - 67
and evidence of glacial
action, - - 80
Drillistown, townland of Trap-
pean rocks and fault at - 40
Drumcannon, fossils at, 28
Drumdowney hill, Old Red
Sandstone at, 32
Drumdowney mill, chlorltxc a.sh
near, - 43
Dunabrattin bay, rocks at - 56, 57
— head, rocks at - 25, 56
—— Abbey of, Trappean
rocks near, - 38
Dunbrody, - - 8,17
Dunbrody, Abbey of, Trappean
rocks at, 39
hewht of
ground east of, 33
Dunbrody townland, Trappean
rocks at, - - - 37
Duncannon, fossils near, - 30
Duncannon point, rocks form-
ing it, - - - 390
Duncannon village, Silurian rocks
near, - - - 77
Dunganstown, grecnstone at, - 36, 41

A g
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Page
Dungarvan, valley of, - 6, 7, 31, 83
, Bay of, -
— district of, - 75, 76
lnlls north of valley
of, 63
Dunlull castle Trappean and
other rocks at 56
Dunkitt, gray lxmestone and dol-
omite at, - 15
Dunkitt house, gray crmoxdal
limestone near, - - 74
Dunmore, 8
—— 0 Red Sandstone
at, - - - 14, 32, 33, 77
Dunmore, district of, - - 76
Ecculiomphalus Bucklondi, - 26
Echmosp{mntes aurantium, - 26, 27
Elvan, composition of, in Corn-
wall and Wicklow, - - 11
Elvan, at Carrickshawn hill, - 37
— at Tinnock townland, - 37
dykes altering rocks, 36
Elvanite seen, Earl of Strong-
bow’s bndge, - 46
Encrinurus sexcostatus, - 24, 27, 30
Englishtown, townland of, por-
phyritic feldstone at, - 75
Epidote in feldstone  N.E. of
Stradbally, - - - 63
Epidote in greenstone diorite,” 13
in feldsbone, Stradbally
creek, 59
Epldote in feldstone W of Bon-
mahon, - - 58
Faithleg demesne, Trappean :
rocks in, - - - 45
Fanningstown demesne, dolomite
limestone at, - .- 72
Fanmnrrstown house, lower
limestone and dolomite near, 73
Farranalahesery, townland of,
feldstone bosses at, - - 64
Fault, W. side of Bonmahon
head - - 58
Fault at Tankardstown - 57
) in parish of Klllotoran, - 44
U of Kilbarry, - 44
at Kilfarrasy Island, - &5
between parishes of Kil-
lure and Kilcaragh, - - 47
at Tramore railway cut-
ting, - 48, 49
—_— Ballycraddock and Shan-
aclone townland, - 50
—, townlands of Drllhstown
and Tullerstown, - - 40
west of Burkstown cross-
roads, - - - 40
——, Dollar bay, - - 77
~~——, Stonewall bay, - - 77

age
Fault east of Ba.llyvelllg trap g
rocks, 38
near Carrxck Shedoge, - 41
at Carnivan head, - 78
at Duncannon point, - 39, 40
at Curraghmore demesne, 66
at Lady’s Cove, Tramore, 54
——— near Mullinavat, - 45
probable, near Wheelan's
bridge, - 49
Killesk townland near
Arthurstowu, 37
at Wilmar ml]l N. of
Carrick-on-Suir, - 70
——, townland of, Garravoon,
S. of Carrick-on-Suir, - 66
near Sweep cross-roads,
Pilltown, - - - 73
in magnesian limestones,
at Hook, - - - 79
in lower Silurian rocks, 33
Favosttes cristata, - - 29
Feldstone, colour, texture, and
structure of, - - - 11
, rude bedding observ-
able in, - 12
—~——, Elvan, when crystal-
lised, - 1
at Newtown head - 42
, Pisolitic, S. of Ballin-
law ferry, - - 43
, streaky, - - 87
, black and splmtery, 44
—_— porphyrltxc, 37
Feldspathxc ash, structure and
composition of‘ - 12, 37, 44
Fenestella asszmzlzs, - - 15,24
Fenoagh cross-roads, dykes of
greenstone near, -
Fenoagh, old church of, felds-
pathic ash at, - 66
Ferrybank, Trappean rocks near, 43
Fiddown, -
——, dark gray fetxd lxme-
stone near, - - 72
Form of ground and mternal
structure, - - - 31
Formations, list of| - - 9.
Fosdils, list of, by Mr. Baily, - 20
Foxe’s castle, rocks near, - 63-
Fucoid impressions at Newtown
head, - - 42
Fruithill house, calcareous ash
at, - - - - 38
Galgystown, townland of, mag-
nesian limestone at (Hook), - 78
Gap of Dunloe,morains at mouthof, 80
Garden Morris, feldstone bosses
near, - - - 64
Garrarus, black shaly fossilife-
rous beds at, - - 30




Page
Garrarus, townland of, Trappean
rocks at - 55
Gasshouse bridge, hmestone et
(Clonmel), - 69
Georgestown, townland of, feld—
stone bosses at, 64
Giant's Grave, Laba Thoma.s
MacCaba, rocks near, - 51
Glacial strim, - - - 80
Glasha river, - - 7
, rocks in glen of, - 65
Glasshouse, chloritic ash at, - 43
Glenasup, angulardebrisof green-
stone at, - - -
Glenaphuca eross-roads, Silurian
conglomerates at, - - 67
Glenmore, rocks around, - 44
Glenpatrick, - - - - 14
rocks in, - - 65
bridge, rocks seen
above, - 65
Glyptocrinus, - 27, 28, 29
Graigue, townland of, feldstone
porphyry at, 37
Graigue house, Junctlon of Old
Red and Silurian af, - 78
Granite micaeising rocks, - 36
Granny castle, - - 15
Iower limestone
shales at, - - - 74
Graptolites, in  carbonaceous
slate bands, - - - 19, 25
Graptolithus tenuis, - - 25
priodon, - - 25,28
Great Newtown hewd coast sec-
tion at, - 53
Great Island, rocks and calca-
reous ash at, - - 38, 54
Greenane, townland of, feldstone
bosses at, - 64
Green Island, feldstone a.nd black
slates at, - - - 56
Greenish ash breccia, - - 36
Greenstone, * Diorite,” structure
. and cemposxtlon of, - - 13
oy altering "lower Silu-
rian rocks, - 36
and ash, at Ballyvel-
lig townland, - 37
— porph yry, - - 13
ash? Stenopore and
orthisin, - - 13
ey,  vesicular, carbo-
nate of lime coating vesicles
and joints in, - - 39
S , ab Clonsharragh
townland, - 40
— producmg micaciza-
tion (note), - - - 41
intrusion, near Ar-
thurstown, - - 36
e dykes, near Helmk
head, - - - 76
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Greenstone, angular blocks of,

near Moanyarha summit, -
, dykes of, above
Aughaverellia bndge, -
, at Newtown head, -
at Shievecoilthia, -
at Lady’s Cove, Tra-

more, - - -
at Hammondville
Glen, - -
at Dunganstown, -

opposite  Dollar
point, - -

intrusion, hardemng
rocks at Duncannon, - -
ash, form and com-
position of, cleaved, -
ash ? trilobite frag-
ments in, -
Guilcagh, townland of, Trappean
rocks at, -
Gurteen demesne, Upper Old
Red W. of, -

Halfway-house bridge, ash brec-
cia and Old Red near, -
Hammendville, townland of, va-

riety of rocks at, - -
Harpes Flanagani, -
Helvick head, greenstone and
feldstone near, -
. antn,hnal at, -
Holopea, ? - - -

Hook promentory, magnesian
and other limestone at, -

_ . lower lime-
stone shales at, - 9,

Hornblende in greenstone, -

Hornblendic greenstone, near
Mullinavat, -

Page

69

68
42
41
54

53
41

42
39
12
13
76

46
46
76
33
29
77,78

15, 81
12, 13

73

Houseland castle, lower lime- |

stone shale at, - -
Houseland castle, cliffs at, -
— rocks in Bay

of, - - - -

Igneous rocks, - - -

llenus Bowmanni, 24, 25, 26,
Davisii,

Intrusive vesicular greenstone at
Killesk, -

Irish names of places, w1th thelr
English significations, -

Iron ore, specular, near Curragh-
more demesne, -

Island, townland of, porphyntlc
feldstone and slate at,

Island Xane, East, feldstone and
slate at,

Island Kane, South black slatea

Island Lubboek townland of‘
rocks at, coast of, -

78

33
11

28, 30

30
38
83
67
60

55
60

John's river, - .
i— . Silurian slates in
valley of, - -

, valley of, - -

Kilcaragh, townland of, Trap-
pean rocks at, -

Kilcash, Oldcastle, lower l1me-
stone near, - - -

Kilcullen bridge, calcareous ash

Kllduane lode (Knockma.hon),
Kill district, - -
—, village of - -
Killea, Old Red Sandstone near,
Killelton, townland of, dark gray
slates and cuplferous rocks at,
Killesk, townland of, feldstone
orph at, - -
Ki fagasy;}island columnar feld-
stone at, - - -
Kilfarrasy stream, - -
Kilmacow district, - -
, faultin Timestone near,
Kllmacleague R.C. ohapel rocks
near,
Kllmacthomas, boulders near, -
helght of ground

at, -~

e e — rocks south of, 35, 62, 63

dlstrxct -

‘Kilmannock house, Trappean
rocks near, -
‘Kilmeddan, -

Kilmoylin, townland of porphy-
ritic feldstone at, -

Kilmokea church calcareous
ash near, - - -

Kilmurrin Cove, Trappean and
other rocks at, -

Kilmurrin, townland of, four
small lodes at,

Kilmurry old church, Eeldstone
near,

Kllloteran, parlsh of, rooks in, -

‘Kilsheelan, limestone qua.rmes

near,
Kilsheelan vxllage, hmestone quar-

ries near, -

—_— , Old Red Sand-
stone south of -

Killure brldoe, calcareous ash
at, -

Knockahsheen townland of, boul-
der of conglomerate at, strack
by lightning,

Knockalisheen, Old Red Sand-
stone N.W. of, -

Kuockane, townland of, elvamte

at, - - - -
Kno’ckamlﬁ'in hills, rocks east
face of, - - -
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Page
8

48
17

47
70
46
8l
63
33, 63
76
59
37
55
8
73
45

7
16

34
64

38
7

65
38
57
81

43
44

70
71
14
47

69 |

69
57
14

Knockanduff, tewnland of, Trap-
pean rocks' at,
Knockaveelish Cottage, Old Red
conglomerate at, -
Knockavelish, Hill of, - -
Knockbackgeldon, -
Knockboy, townland of, Trap-
pean rocks at,
Knockes, townland of, feldstone
at, -
Knockeen, townland of orphy-
ritic feldstone at, _p P y
Knockhouse Lower black ﬂmty
feldstone near, -
Knockmahon dlstru}t -
———, townland of Trap-
pean rocks a.t - 18,
fossﬂs at, -
X  red eonglomerete
at crushing fleors of, - -
mine, account and

57,

10,

statlstlcs of, - - 81,

bridge, crystallme
greenstone at,

Knacknacrohy, townland of
Trappean rocks at, -

Lady Elizabeth’s Cove, Tramore,
Llandeilo - fossils
found at, - - -
fuceides at, -
Dendrograpma ﬁez‘u-

osus, found at,
cht onema (gmpto-
pora) sociale found at, -
Callograpms elegans

found at, -
——— szlogmpsus pnstzs

found-at, -
Dldymog'rapsus sex-

tans found at,
greenstone dyke and

rocks at,

Laghtnafrankee hil}, helght of
and rocks at,

Le Poer’s Tower, Curraghmore,
Old Red Sandstone at, -

Leptena sericia, 24, 27, 28,

Lichas Hibernicus, - -
lazxatus, - -
Licketstown, rocks south of, -
, OldRed Sandstone

near,
Lighthouse, Hook aecount of, -
Limestone, band of in Slluman
rocks, - -
ngaun river, bosses of hme-
stone at, - - -
Lingula brevis, - -
Lisheen, townland of, Upper Old
Red Sandstone at, -
Little Island, Trappean rocks of,

- 28,

29,

— calcarata, - - 25,

29,

&
x
{
i
13
!
3
i3
3
#
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Page
Llandeilo fossils, - - 28, 30
Localities for fossils, list of, - 20

Lower limestone, thickness of,

&e., - - - 15,16
—_— quarrles,W of
Carrick-on-Suir, - - 70
Lower limestone shale, 15, 65, 69, T0
Loughmore (Reeks of Glenpa-
trick), -
Lower Palaaozoxc rocks, account
of, - - - - 10
Lower Silurian rocks, general ac-
count of, &c., - - 10
, fossils of, - 20
Lower Silurian slates, graptolites
in, - - - - 45
, Trappean
beds in, - - - 45
, in Dun-
more district, - - 76
Lumsden’s bay, rocks at, - 78
Magnesian limestone (dolomite), 15
, of Hook, - 78
Mahon river, valley of' - 17, 61

, Tocks seen along, 57, 61,63
17

- . viewof, -
Mainstown, townland of, hme-

stone at, - - - 70
Matthewstown, townland of|

Trappean rocks at, - - 51
Melvd]; townland of, lower

limestone at, - 13
Metalman Tower, Tra.ppean rocks

at, - 54
Metamorphlsm by greenstone at

Ballenteskin, - 41
Mica, - - - 11
Micacization by greenstone, - 41
Middle limestone, or * calp,” - 15
Milk hill, - - - 6
Mines, - - - - S
Moanyarha summit, angular

blocks of greenstone near, - 69

helght of, 69

Modiola, - - 15
Mona]nrka, townland of' rocks

seen at, 63
Mooncom, Iower hmestone

shale near, - - - 75

Morains in Comeragh mountains
and those of county Kerry, - 80
Mothel, height of plateau at, &c., 7, 16

, Trappean rocks near, - 35
, synchnal in rocks at, - 67
Mount Bolton, glacial strie at, - 80

Mount Congreve, - -
—_—, crystalh'ne

greenstone at, - 48, 49
Mount Misery, "old Red Sand-

stone at, - - 74
Mullmavat - - 8, 16, 82

- OQld Red Sandstoneat, 14

Murchisonia, - . -
Mweelahorna, townland of, lower
limestone shale at, - -

Noah bridge, feldstone at, -
New Ross, - -
Newtown cross-roads, - -
Newtown Cove, Tramore, rocks
at, - - - -
Newtown cottage, greenstone at,
head, and section at,
, fossils north of
, townland of Trappean
rocks at - -
Newtown, vﬂlage of| calcareous
ash near, - - -
Nier river, glen of, -
e — Old Red Sand-
stone at head of] - -
Nook bay, feldstone near, -
, rocks similar to those

at Cheek Point, -
Nodular hmestone Lady 8 Cove,

Tramore, - -
Nore river, -
North mine lode Knockmahon

57,

Ogygia Portlockii, - -

Buchii, - - 25,

Oldcourt, - - -

, dykes of hornblendic
greenstone near, -

Oldcourt, glen of fossils in yel-

low sandstone at (note), -
Old mine workings, - -
Old Red Sandstone, descrxptlon
of at various localities, -
_— fossils of, -

, total thick-

ness of, &c., &c., - 15,
_—, of Eragh
mountaing, - . all 1

, of Ballyvoyle
head, - v -
_ . of Rathgar-
muek district, -
——————, of Drum-
downey hill, - - -
SR , of Glenpa-
trick, - - -
R , of Dunmore,
—— ., fault in, at
Dollar Bay, - - -
——, absence of,
in north of Ireland (note), -
—, above Wa-

terford bridge, - -
Old stage lode, Knockmahon, 57,
Oolitic %mcstone - -
Orchardstown, townland of, feld-
stone and ash at, - -

Page
26

76

41

54
55
8, 41
26
44

38
6, 15

69
387

46

54

81, 81
26
26, 30
41
35

72
59

14, 15
21

31, 32
65
60, 75
65
43

66
76

(k3
68
45
81, 82
70, 71

48

et ot

Orthis crispa -
biforata, -
— simplex,
calligramma, !
elegantula, - i
Orthoceras Brongniarti? -
tenuicinctum, -

_ Page
o
24, 25,
26, 27,
28, 29
30

27
29

’

Palzontological Notes, 18, 19, 20, 21,

Paleaster obtusus, - -
Passage,
Old Red Sandstone at
Patrick’s bay, Hook, magnesmn
limestone at,
Pembrokestown house, Trappean
rocks near, - -
Phacops Brogniartii, 24 25, 27,
— truncato- caudatus -
2, 25 27
————— Dalmanni, -
Pickardstown stream, - -
fossxls at, -
townland of, va-
riety of rocks at, - -
Pilltown, - - -
- dxstnct - -
Pollerone house lower lime-
‘stone shales near, -
Polypora? (Fenestella) asszmzlzs,
24, 26,

Porphyritic feldstone, -
, In town-
land of Barnankile, - -
in glen of
Dalligan river, -
Porphyritic greenstone, in Drum-
downey glen, - -
Portlaw, - -
—, district of, rocks in, -
Pouldrew river,
Priests’ haggard, townland of
calcareous ash at, «
Priorstown, townland of, gray
crystalline limestone at, -
Promontory of Hook, - -
Prospect house, Trappean rocks
near, - - -

Quillia, townland of, fossils at,
, Trappean

rocks at -

Rahard, townlands of, micaceous
sandstone at,

Railway statlon Waterford rocks
near,

Ramsgrange, townland of green-
stone at, - -

Raphistoma elliptica, -

Rathculliheen, townland of, ash
and feldstone at, - -

Rathdrum, Trappean rocks at, -

92, 23
28

8

32, 46
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28, 30

28, 30

8
28

52
16
72
72

27, 29
17

63
75
43
7,18
73

7

38

71
77

43
27
51

73
8

40
25

43
33
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Page
Rathgormuck district, - 6?5
plateau of 7,186,
31 32
Rathnacusheran cross-roads,green
ash at, 40
Rathpatrlck old church feldstone
ash near, - - 43
Rathumney townland, rocks at,- 40
Reeksof Glenpatnck descmptxon
of, - - 614,33, 69
Red conglomerates, Ballydouane
bay, not Old Red Sandstone, 59
Red conglomerates at Knock-
msahon mine in Silurian rocks, 58
Red level lode, Bonmahon, - 82
Reisk, townland of; fossiliferous
its at, - ~ 50
Reisk, townland of, fault in, - 51
Remarks on the Fossﬂs, - 23
Remopleurides Colbii, - 24, 27, 30
—— latero-spinifer, - 30
dorso-spinifer, - 30
— longicostatus, - 30
Rinnshark harbour, Old Red
Sandstone at, - - i
River lode, Bonmahon, - 82
Rochestown hill, elvanite at, - 42
» height of, por-
phyritic feldstone of, - - 85
Rocks, classification of - - 9
Rockets Castle, lowerhmestone at, 73
Rocklands’ house chloritic green-
stone at, - - 44
Rockview ash and breccla near, 46
Ronan's bay, Tramore, rocks at, 54
Roofing slates, - - 10, 65, 66
Rosemount, rocks in valley of, - 63
Rowe’s lode, Knockmahon, - 81
Russelstown river,
Upper, Old Red
Sandstone at head of, 69
Salt s m1lls townland of, Trappean
rocks a,t 37
Sarah Vxlle rocks near, - 65
Seafield house epxdotlc feldstone, 63
, hard feldspathlc
ash near, - 61
Seefin mountam - - 6
Section from Tramore to river
Suir, - - - 52
from Bonmahon head to
Croghan hill, - 62
from Waterford to Torey
hill, - 73,74
from He1v1ck head to
glen of Dalligan river, - 75
Seskin, townland of, oolitic lime-
stone at, - - 71
Seven dials lode, Knockmahon - 81
Shanaclone, townland of, Trap-
pean rocks at, - 50
Shannon mill, feldspathlc ash at, 41




Page

Sheep island, rocks at, - - 53
—_— Trappean rocks
near, - - - 55
Shee stown limestone near, - 72
Silurian fossils, - - 20
, old land formed by, 14
hmestone, Hammond-
ville glen, - - 53
slates at Nook bay, - 89
Slade, - - 9
_ fosslhferous hmestone at, 79
Slates silicified by intrusive
greenstone - 40
opposxte Dollar
poin 42
Shevecoxltlua, g'reenstone of, - 3541
——-~, height of rocks at, 33
—_— , hill of, - - 9
Slievenaman mountam - - 6
Slippery Island, lead lodesat, - 59
Snow hill, - 8
_— demesne rocks i in, - 17
s, rocks on ! shoresonth of, 43
Sporthouse cross-roads rocks
near, - 34
. band of
dark gray slate at, - - 50
Springhill house, Trappean rocks
near, - - 46
Stafford lodge, rocks near, - 65
Stage lode, Knockmahon, - 81

Stenopora ﬁbroaa, 24, 25, 26, 27, 28, 29
——————=— VAT, lycoperdon,

28, 24, 27, 29
Suirville, Trap rocks near,
Sweep vill , lmestone near, - 72
Swmes he Old Red Sandsf/one -

ynclmal, double in Dungarvan

valley, - 75
Tankardstownlode, Knockmahon, 81
Tankardstown, townland of,

lodes in, - - 57
Tay. river, - LW

sectxon in valley of, 63

Templetown bay, Old Red and
Yellow Sandstone south of, 33, 77,87
Theea triangularis, - 26

Thistletown, height of ground at 33
Tickincor wood Old Red Sand-
stone, rocks at - - 68
Tickincor river, section in glen of, 67
Tinnock, townland of, fel dstone
porphyry at, - - 37
Tinvane housez limestones near, 71
Tober-na fannia, Trappean rocks
51
Tory hlll, hewht of, - 8
Towergare, townla.nd of, dark
gray slates at, - 52
Tramore, - 8
—, drift on shore at - 17

94

Tramore, fossils north of, -

— district, - -

~ coast section to great

Newtown Head, -

; , rocks over country N. E
[¢) - -

— rmlway, fault in cuttmg

of, -

, rocks on shore south of
va.lley, between it and
Waterford, - - -
Trawnamoe lode Bonmahon, -
—~—— lost in “red
ground,” - -
Trawnastrella lode, Bonmahon, -
T'rilobites, -
Trinucleus seticornis, 24 25, 26
Tubberaghny, townland of calp
seen at,
Tullerstown townland of fault
in E, portxon of, - -
Turkstown, fetid fimestone near,

Twelvebirds rock, Tramore,
greenstone at, - -

Upper limestone, -

— . extent of, B. of

Clonmel, -
Upper Old Red Sandstone, -
, near

Dungarvan, - - -
Upper Palzozoic rocks, -

Waterford and Tmmore valley
between, -

Waterford harbour, -

Waterford estuary, rocks at New-
town Head, -

Waterford, district of, in county
Kilkenny, -

, in county Waterford

Waterford ferry, rocks at, -

Wavellite, Bodley bay, Duncan-
non, -

Wexford, Lower leurxan rocks
in south of, -

Wheelan’s bndge Trappean
rocks and fault at, -

‘Whitechurch, Tmppean rocks at

Wlutesbown, townland of, rocks
at, - - -

height
of ground at, - -
Whitfield river, - -
, greenstone at, -
Williamstown, ‘townland of, rocks
seen at, - -
Woodhouse demesne rocks in, -
Woodstown, townland of, Trap-
pean rocks at, - -
Woodvilla, feldstone and ash at,
Woarwoy bay, (Hook), lower
limestone shale N. of, -
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49
38
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