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EXPLANATIONS

T0
ACCOMPANY SHEETS 147 anp 157

OF THE

GROLOGICAL SURVEY OF IRELAND.

As the ground included in these two sheets of the map forms a district
of which the explanation of one part would be incomplete without that
of the other, it has been thought best to describe them together. The
area included in the two sheets belongs chiefly to the county of Kil-
kenny, but part of its north-eastern side is in the county ofy Carlow,
and the south-eastern corner is in Wexford.

The principal places in Sheet 147 are the city of Kilkenny, and the
villages of Gowran, Goresbridge, Bennettsbridge, and Dungarvan,
in Kilkenny county; and the towns of Bagenalstown and Borris, in
county Carlow. ’

In Sheet 157 lie the towns of Thomastown and Graiguenamanagh,
with the villages of Inistioge, Stoneyford, Knocktopher, and Ballyhale,
belonging to Kilkenny ; and the town of New Ross, in county
Wexford. -

GENERAL DESCRIPTION.

1. Form of the Ground.

The form of the ground included within these two sheets is very
various. It may, perhaps, be best described by first marking the
course of the two principal rivers, the Barrow and the Nore. The
River Barrow enters the district a little north of Bagenalstown, with
a level of about 132 feet above the sea, and runs in the main due S.
to below New Ross. The neap tides run up it as far as St. Mullins.*
The Nore comes into 'the district a little to the N.W. of Kilkenny,
with a level of about 160 feet, runs throngh that city, and continues
with a general course of about S.E. and by 8. till it falls into the Bar-
row, about two miles above New Ross. The tide flows up it to Inistioge.

Between the valleys of the Nore and the Barrow, along the northern
margin of the district, there is a ridge of high land, which forms the
southern margin of the Castlecomer table-land. It has one elevation
of 1,100, and some others of about 1,000 feet above the sea. This
ground slopes gently southwards tawards the plain of Kilkenny, and
more steeply eastwards towards the valley of the Barrow,and has almost
everywhere a well-marked escarpment towards the south and east.

South of this high ground is an undulating plain, sometimes varied
by small hills or eminences, few of which rise more than 250 feet
above the sea. This low undulating ground extends from Kilkenny
to Ballyhale towards the S., and to Goresbridge and Bagenalstown

* In pronouncing this name the accent should be laid on the last syllable.
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towards the E. Its mean height certainly cannot much exceed 200
feet above the sea. , .

To the eastward of that part of the Barrow which runs from Bagenals-
town to Goresbridge, there is a district which is more rocky, and
often more abruptly undulating than the plain just spoken of, and has
also a greater mean altitude, since several of its eminences rise to 500
and 600 feet above the sea. As we proceed towards the south and
south-west, this ground becomes much more hilly, till we find altitudes
of 1,200 feet a’nf upwards, with deep valleys and dells between them.
These hills lie about half-way between the Barrow and ?ae Nore,
the two highest points being Croghan and Coppanagh Hills, each a
Little over 1,200 feet.

Still further south we find still lofiier hills rising on each side of
the Barrow, as it flows from Graiguenamanagh past St. Mullins.
There is one point of 1,608 feet, to the eastward of St. Mullins, which
is sometimes called the White Mountain, while on the other side of
the river is Brandon Hill, 1,694 feet high, with alarge tract of ground
about it, exceeding 1,000 feet in height. This, the highest land in the
district, lies between the Barrow and the Nore, while to the west of
the latter river Mount Alto* is 919 feet, with other points about it of
more than 800 feet. A hill in the parish of Jerpoint West is 882 feet,
and there are many hills in the country lying south of Thomastown

-and Inistioge, of 600 and 700 feet in height. As we approach New

Ross the eminences diminish to about 300 feet, and the general level
of the ground sinks in like proportion.

There appears to be a tendency to form a ridge of high land across
the district in Sheet 157, from N.E. to S.W., along which line are
ranged all the loftiest points in the district, Brandon Hill being the
principal. If this line be continued to the westwards into Sheet 156,
we find the Nine-Mile-House table-land and Slievenaman nearly on
its continuation, supposing it to be bent a little so as to run more
directly west,

The high ground, however, from which these hills rise, is not only
furrowed%)y valleys running in opposite directions down its slopes, but
is cut completely through by four valleys, nearly at right angles to
its general direction, Two of these valleys are the gorges of the
Barrow and the Nore, and so deeply are these cut down that the tide
flows up them nearly to points midway between the loftiest heights of
the adjacent hills, and even in the country above the points to which
the tide reaches, the rivers have not any more rapid fall while flowing
between the hills than they have on the plain to the N.W. of them.

The two other valleys which cut through these hills, are those of
the Arrigle River, or Glenpipe, and that traversed by the Kilkenny
and Waterford Railway.

The little Arrigle River runs through the hills from S. to N. The
level of its water is a little over 300 feet, near Glenpipe, falling to
150 below Firgrove,and the River Nore receives it between Thomas-
town and Inistioge, at a level below 30 feet. The other valley is not
traversed by any river, a small watershed crossing it from E. to W,

* There is’an excellent panoramic sketch of the beautiful view from Mount Alto in
Mr. Weaver’s Paper on the Geology of the S.E. of Ireland, in Transactions of the
Geological Society of London, Vol. V., First Series.
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about Catstown and Castlegannon, the lowest point of which seems
to be about 320 feet: This separates the brooks running N, to the
Nore from others which flow S. to the Suir. :

It is a curious fact, in the physical geography of Ireland, that the
channels of the Barrow and the Nore should leave the central lime-
stone plain by thus traversing with deep cuts hilly and rocky ground,
the general or mean level of which is far greater than that of the
inland country which therivers flow across. The valley of the River
Nore, indeed, before it reaches the hilly country in this district, has
already cut through another group of hills which intervene between
the plain of Borris-in-Ossory, and that of Kilkenny.

1t is clear that, in these instances, it has been the previeus excava-
tion of the valleys which has caused the rivers to tfow down them,
and not the flow of the rivers which has excavated the valleys. For
if these valleys were filled up to half the height of the adjacent
grounds, the rivers would find much lower points of escape, either
northwards towards the Liffey or the Shannon, or southwards to the
Suir and the Blackwater, and would certainly never have run through
the heart of the mountains if the valleys had not been already pre-
pared for them. :

2. Formations or Groups of Rocks entering into the Structure
of the District.

Aqueous Rocks.
. Celour on Map,
Alluvium, Bog, or other super-

ficial covering, Pale sepia.
Drift (limestone gravel), Engraved dots.
(d5. Coal Measures, Indion ink.
d*. Upper Limestone, ‘ Prussian blue (dark).
. | d3 Calp, or Middle Limestone, Prussion blue and indigo.
§ | d% Lower Limestone, Prussian blue (light).
$ | & < d! Lower Limestone Shale, Prussianblue and Indianink.
S | § | md. When any of the above lime-
8 & stones are magnesian from
S 4 original deposition, Olive green.
& pd. When magnesian from subse-
§ . quent dolomitization, Olive green with blue dots.
S 3§ !¢ Upper Old Red or Yellow Sand-
S ,§'§ i stone, - Indian red (dark).
\051 (c® Old Red Sandstone, Tndian red (pale).
&S ( < [b?. Bala beds, Pale purple.
S¥)88!B8 Do when metamorphosed
S % N3 into mica schist, and gneiss,  Pate pink.
RL
IenEOUs Rocks.
Greenstone, or Diorite, Dark crimson.
Greenstone Ash, . Light orimson, dotted.
Elvan, Dark carmine.
Granite, - Carmine.
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Tae Lower Parzozoic Rooks. .
b2. Lower Silurian Rocks—No fossils have been found in these
rocks within the area included in these two sheets of the map. When,
however, they,are followed_ into adjacent. distri_cts on the east and
south, they are found occasionally to contain fossils of the same species
as those found in the Bala beds of North Wales, and hence the whole
group is assumed to belong to that formation. It is, however, quite
ossible that some or all of the rocks in this area are either lower or
ﬁigher than the actual group of the Bala beds; but as there is no reason
for drawing any broad line of separation between the fossiliferous and
the unfossiliferous parts, we may feel sure, at all events, that they all
belong to the Lower Silurian period, and are on or about the horizon
of the Bala beds. :

The rocks consist of earthy clay slates and thin, fine-grained, siliceous

its. Their most usual colours are dark gray, often with a greenish
tinge; but they sometimes are more mnearly black, and occasionally
become red, or variegated red and green.

Nothing definite can be said as regards their thickness, or as regards
the order of succession of their different parts, since no large continu-
ous sections are to be seen in them. There are, however, frequent
small exposures of them, in which they commonly appear to dip at
very high angles, often in different directions, but sometimes in the
same direction for considerable distances. Their thickness must, then,
certainly be several thousand feet, since neither the base nor the sum-
mit of the group is anywhere discernible, and the different portions
visible are often several hundred feet thick.

B. Lower Silurian Rocks Metamorphosed into Mica Schist, and
Gneiss,—It invariably happens as we proceed from the parts of the
country remote from the Granite, towards the spots where that rock
appears at the surface, that a most marked change is perceptible in
the lithological character of the Silurian -rocks. The change is most
striking and most universal in the clay slates, but is often more or
less apparent in the gritstones.

At a distance from the granite the clay slates are generally dull
and earthy, having little or no lustre even on their smoothest surfaces.
If mica occurs, either in the grits or slates, it has the form of minute
spangles, each little flake being separatedl and distinct from the rest,
and generally of a rounded form. When, however, we arrive within
a certain distance of the granite, that is within one or two miles (as
the case may be) of the appearance of the granite at the surface, the
clay slate begins to assume a lustre, its surfaces having, as it were, a
glaze on them, which is visible throughout the mass, however it may
be broken up, and is even perceptible in the dried mud, derived from
th_ese rocks, as it lies on the road side. There are no more distinct
mica spangles visible here than elsewhere; but the substance of the
rock itself glistens with a silvery lustre.

Still nearer to the granite we find no longer any rock that would be
called clay slate, but different varieties of schistose, foliated rocks,
sucl} as would be called talcose schist, chloritic schist, or mica schist and
gneiss. The rocks have also that wrinkled or minutely corrugated
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structure so common in mica schist. Where the argillaceous rocks
had grit bands of one or two inches thick interstratified with them
the corrugations are wider, and the grits are often but little altered
except that they appear lighter in colour, and more purely siliceous,
and rather more resembling quartz rock in texture, The foliation,
or splitting of the micaceous layers in these instances, is strictly pa-
rallel to the curves in the grit beds, showing that the foliation coincides
with the bedding. . .

Immediately on the ma.r%in of the granite, the grit bands are often
still more highly metamorp. osed, a.nd. become fine-grained gneiss, and,
in some instances, coarse-grained gneiss, with large crystals of feldspar
developed in it. . )

In the detached patches included within the general”granite area,
the metamorphism is still more highly marked, the specimens of gneiss
and mica schist being quite undistinguishable from those of the H}gh;
lands of Scotland, or any other so-called “ primitive or crystalline
country.—(See postea, pp. 28 to 36). oo )

Tt must be understood that the pink colour, which is drawn in the
one-inch map everywhere round the margin of the granite, is only
meant as a visible Tepresentation of the general fact of metamorphism.
It is not at all intended that the outward boundary of that pink colour
should be a strict representation of the line where that metamorphism
ceases. Some of the slates outside of that line may be more meta-
morphosed than others that lie within it  In the majority of instances,
howevet, the nearer to the granite, the more complete is the meta-
morphic action. To endeavour to represent, except in a vague and
general way, an equal amount of metamorphism by equal tints, would
have been a hopeless and a useless task; neither would it have been
advisable to have left the colourer without some guide. It was, then,
necessary to draw a boundary for the metamorphic colour, within
which that influence is always certainly apparent, but beyond which
it is also occasionally perceptible to an indefinite amount, and an
equally indefinite extent.

Tae Urrer Parzozoic Rocks.

¢. The Old Red Sandstone—The Old Red sandstone rests quite
unconformably on different parts of the Lower Silurian rocks, and
stretches across them on to the Granite.

Tts base sometimes contains fragments of the slate or granite on
which it rests. It is a coarse, brownish red sandstone below, often
becoming conglomeritic from the presence of quartz pebbles. Higher
up, the sandstones are finer grained, and sometimes become shaly and
argillaceous. The colours are sometimes green or gray, but red pre-

- dominates throughout.

In the upper part, which is separated from the rest under the name
of the Yellow or Upper Old Red sandstone, there occur many beds
of yellow sandstone, and of green, or greenish yellow, fine-grained
argillaceous rock, interstratified with bright red sandstones or red
shales. Some of these very fine-grained, greemsh' coloured, beds seem
to be nothing but indurated clay, without any fissile structure entitling
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‘them to be called either shale or slate, and might be conveniently
called ¥ clay-rock.”*

No fossils have yet been found in any of the lower parts of the Old
.Red sandstene, but in the upper part the remains of plants are abundant
and some shells and fish-remains occur. These are described by Mrj
Baily in his Palazontological Notes.

The total thickness of the Old Red sandstone may be taken at about
700 or 800 feet at & maximum in the southern part of the district
but it thins out as we proceed northwards until the last traces of it;
are perceptible a little east of Goresbridge, beyond which it completely
dies away and disappears.

The Carboniferaus Limestone.—This formation has b ivi
in 3111is district mnto four subordinate groups. son subdivided

. The Lower Limestone Shale is the lowest of these. The top beds

of the Upper Old Red or Yellow sandstone are seen in some pl:gces to
consist of calcareous sandstones, interstratified with dark shales; over
these are other beds of dark shale, often calcareous, or with thin, ﬂ:aggy
and nodular beds of dark limestone. The limestones become more
frequent as we ascend, and shortly assume the preponderance, so that
we have bec_ls of dark limestone above, and of calcareous sandstone
below, each interstratified with shales, and separated from each other
by a few feet of more or less pure shales. '

The whole of this little group, of which the entire thickness never
exceeds 150 feet in this district, is highly fossiliferous. Small bivalves
(? modiol) sometimes appear in the sandstones below, and abundance
o{f) Encrinites, Fenestelle, Spiriferze, &c., in the shales and limestones
above.

The appearance of marine shells always marks the basal boundary
of the Carboniferous group, no marine shells having hitherto been
fou‘;d ;xylhngere in the Old Red sandstone.

. The Lower Limestone is generally a dark gray, often nearl
black cr : talline limestone. The lower ylv)eds, immgdigtelv above ch
Lower Limestone shale, are generally thick,and excessively crinoidal,
seeming to be made up of fragments of encrinites. Higher up it is
often more flaggy, while its uppermost part is very magnesian, with
the bedding greatly obscured and often nearly or quite obliterated.
In this magnesian part the fossils are often equally obliterated. This
dark, sometimes black, magnesian limestone, seldom contains sufficient
magnesia to become a true dolomite, though often enough to enable
the observer to dlstinﬁluish it by its sugary texture and appearance,
and sandy feel, from the gray, non-magnesian limestone with which
it is associated. It occurs in such a regular band across the country
running so parallel to the strike of the other rocks, and is sometimes
so completely interstratified with them, that we have preferred to look
upon it as an original deposition of more or less magnesian limestone
and distinguish it from other true dolomites to be mentioned
presently.

This subdivision has a probable thickness of ahout 1,200 feet.

* «© 2
Clay-stone ” is 2 name that has been already applied to a variety of igneous rock ;

and though it is now goi i igui
has beon adoptod tas teg:cllngfo‘l‘lzt ?)fx; ;ie, yet, to avoid any ambiguity, the word “ rock
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d3. The Calp or Middle Limestone.~This sub-group consists of
black limestone, generally compact or very close-grained, sometimes
earthy, with frequent artings of black shale between the beds, and
sometimes beds of black shale about four or five feet thick, the whole
being regularly and generally thinly bedded. Some of the'beds afford
black marble.

Fossils occur occasionally and sparingly throughout, but not in
such abundance as in the other sub-groups. Bxcept the rarity of
fossils, however, there cannot be said to be any paleontological dis-
tinction between this and the other carboniferous groups.

The thickness of this sub-group may be taken at about 600 or 800
feet.

d*. The Upper Limestone—These beds are generally massive, gray,
crystalline limestone, the colours being dark gray below, but much
lighter as we ascend towards the higher beds, which are almost inva-
riably pale gray limestone up to the base of the Coal Measures.

It often abounds in fossils; large Productz and fine corals being
much more abundant in it than in the lower beds.

The thickness of the sub-group may be taken at about 1,500 feet.

In some parts of the Upper Limestone, extending apparently within
the general limits of the Calp, there occur large masses of highly erys-
talline dolomite, generally of a pale yellow colour. These are very
irregular in form and mode of occurrence, coming in suddenly across
the general strike of the beds, and often enclosing pieces of non-mag-
nesian limestone. In one instance, at least, the dolomite assumes 2
dyke-like form, running for some miles across the country and across
the strike of the beds, with a width of about a quarter or half a mile,

and terminating quite suddenly on each side along well-defined
boundaries. o

d%. The Coal Measures here, as elsewhere in the centre of Ireland,
consist of black and olive coloured shales below, interstratified with
gray or greenish grits and flagstones above, over which come other
alternations of clay, shales, and sandstones, containing a few thin beds
of coal. Of these beds of coal only the two lowest appear to occur
within this area, and that only in one locality, about two miles N. of
Castle Warren, These may probably be looked upon as coals Nos. 1
and 2 of the Castlecomer field (see Explanation 137), and the prob-
able total thickness of Coal Measures within this area may, therefore,
be taken as not exceeding 1,500 feet.

TIenzeous Rocks.

b. Greenstone or Diorite—Some masses of highly hornblendic green-
stone occur in the district included in Sheet 157, with crystals of
dark hornblende and pale green feldspar, sometimes as much as a
quarter of an inch across.

Another variety is finer in grain, but still with very distinct crystals
of dark hornblende, pale feldspar, and flesh-coloured feldspar, making a
very handsome rock. A few spangles of bronze-coloured mica are
sometimes scattered about it, and little crystalline granules which may
possibly be quartz, in which case it would pass into a syenite.

These two varieties of Greenstone have possibly been metamor-
phosed by the subsequent intrusion of Granite (see p. 34).
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In another district the greenstone is still finer and more nearly
compact, forming a more common variety of the rock.

There is yet another variety of igneous rock which is coloured as a
greenstone though its characters are more obscure. It is very hard
and tough, of a pale green colour, with large and distinct, but not
well developed crystals of paleearthy looking feldspar scattered through
a rather mottled dark and light green base, which may be hornblendic
or contain the constituents 0% hornblende, although no distinct

stals of that mineral are apparent. Spangles of bronze-coloured
mica, however, are said to have been observed in it here and there.

This is the rock which occurs near Ballyneale, associated with
greenstone ash.

Greenstone Ash—The rock coloured and lettered as greenstone
ash, is a fine grained, laminated, and rudely stratified rock, of a green
colour, and a flaky texture, made up of minute feldspathic particles,

among which are some, that from their dark green colour, may pos-

sibly be of a hornblendic nature. It is not certain whether its split-
ting into thin parallel layers be due to the original lamination of
deposition, or to asubsequent cleavage; but the stratification, although
sometimes .rude_and indistinet, is c%early true stratification, and not
mere jointing, since it is quite distinguishable from the numerous
joints by which the rock is traversed.

Granite and Elvan—The granite is apparently of the same com-
position throughout, as that of the Dublin and Wicklow mountains
generally, It consists of feldspar, two varieties of mica, the black and
the white, and a considerable proportion of quartz. (See Explanation
of Sheets 102 and 112, and a paper by Professor Haughton and myself,
in Trans, R. L. A., vol: xxiii.) It is, for granite, a very perishable
stone, often decomposing on the ground.to considerable depths., All
the.large blocks on the hill side are weathered, even to the centre, of
a dirty rusty brown colour, and easily broken down into sand. When
used as a building stone, it soon acquires rusty blotches, which eventu-
ally spread over the whole surface, and finally crumble away.

: fl‘he granite veins, or elvans, which occur only in the immediate
neighbourhood of the granite, differ from the mass partly in the rare-
mness or absence of mica, and partly in the fineness of their grain, the
crystals of feldspar and quartz being often exceedingly minute, so that
in a hand specimen the rock might be mistaken, at first sight, for one
of the fine grained gritstones which occur in the Lower Silurian beds.
Other elvans, however, are coarser, showing imperfectly crystalline
granules of feldspar and quartz, with now and then a small plate of
mica.

J.B. J.

3. Paleontological Notes.

The most remarkable fossil locality within the. boundary of Sh
157 is that on the top of Kiltorcan H};ll, near the Ballyhalz Railwez};;;c
Station. It derives its great interest, not only from the perfect state of
preservation and abundance of the organic remains found there, but
also from the more important fact of the probable relation of this
and similar deposits in Ireland, to certain beds belonging to the Old
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Red sandstone of the North of Scotland and the Orkneys, described
by Sir R. L. Murchison.*

The rock in which these beautiful fossils occur is a greenish yellow
sandstone, fine, and coarser grained; the fine-grained compact variety
readily separating into large slabs of a uniform thickness. The beds dip
at a very low angle, probably not more than four or five degrees to
the SW. On a casual inspection, about two years ago, I found the
section exposed was the following, in descending order:—

No. 1. A superficial deposit from eighteen inches to two feet in
thickness, composed of broken fragments containing the same plants
as the beds beneath,

No. 2. Fine-grained greenish sandstone separating into layers, with
Adiantites Hibernicus and other plants; one foot.  *

No. 3. Coarser sandstone, no¢ readily splitting into layers, with
Coccosteus and other fish remains, and a few fragments of plants.

No. 4. Fine-grained sandstone, readily splitting into layers, con-
taining Adiantites Hibernicus, and other plants; the lower layers being
coarser, with large but not well preserved specimens of the same fern.

A more extensive working of these beds would be very desirable,
+rifling excayations only having been hitherto carried on 1n them; and
that principally for scientific investigation, the stone not being a durable
one for building purposes.

As it is intended to publish a separate memoir on this district, with
detailed descriptions otP the organic remains, it will be unnecessary to
give here more than a sketch, illustrated b{ a few figures of some of
them, as an aid in directing attention to this particularly interesting
and important fossil locality.

The majority of the fossils found in this locality are those of plants.
The most abundant amongst them are the detached fronds of one of the
most ancient tree ferns, Adiantites Hibernicus, Fig. 1, p. 14, which was
first made known by Professor Edward Forbes, at the meeting of the
British Association, at Belfast, in 1852, and referred by him rovision-
ally to the genus Cyclopteris. M. Adolphe Brongniart has since
removed it from that genus in consequence of its possessing an inter-
mediate pair of leaflets between the pinnules; for this and other
reasons he considered it to possess generic characters more allied to
Sphenopteris, and therefore. referred it to Adiantites, a section of that
genus to which in his opinion it bore the greatest resemblance.f It has
since received additional interest from the discovery of several speci-
mens exhibiting various stages of fructification, and illustrating other
parts of its structure. Fig. 1, p. 14, ¢ is a representation in outline,
somewhat restored, of a large portion of one of the fronds reduced to
one-sixth of the natural size;§ & is a sketch of one of the leaflets, natural

* Quart. Journ. Geol. Soc. of London, 1859, vol. xv., p. 354, &c.

+ This has since been done, about twelve square yards of the fish-bed having been
bared by our two Fossil Collectors, under Mr. Baily’s directions: a great number of
fine scales and fragments of fish were procured ; but no entire fish, or any thing which
appears, on a cursory inspection, very different from what has been got before.—J. B. J.

1 See Sir R. Grifiith and M. Adolphe Brongniart, on the Fossil Plants of the Yellow
Sand_stone; Journal of the Royal Du%lin Society, 1857, p. 318, and Journ. Geol. Soc. of
Dublin, vol. 7, p. 287. :

§ The largest fragment of a single frond of this magnificent fossil fern collected by
the Geological Survey,and placed with the other specimens from this locality in the
Palwontological Gallery of the Museum of Irish Industry, measures two feet long by
one foot ten inches broad.
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size, showing the venation by longitudinal strise, which are occasion-
ally forked; ¢ is a single branch in fructification, taken from another
specimen ; it shows the spore cases which were originally aggregated
into clusters and granulated.* i '

Fig. 1.
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Adiantites Hibernicus has been found at other localities in the
neighbourhood, viz., at about a mile and a half on the road side near
the (?orn mill, on the road to Ballyhale; at Jerpoint, south of the abbey,
and in the cutting of the Waterford and Kilkenny Railway, at Bally-

* Mr. H. T. Humphreys, of Woodview, Merrion-avenue, Blackrock, to whom
wead are indebted for the loan of several interesting specimens, from the fine collection
made by him at this locality, was the first to discover this fossil fern in fructification.
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hale;* also near Cork, at Tivoli Villa, accompanied by Anodonta
Jukesii, and at other localities further west.+ In Scotland it is said to
occur in the Upper Old Red sandstone, associated with Holoptychius
and other genera of fish, not hitherto met with at Kiltorcan.}

Fig. 2.

The only other remains of fossil ferns hitherto observed from this
locality are two well preserved specimens of a very distinct species,
described by me in a paper read before the British Association, at
Aberdeen,§ under the name of Sphenopteris Hookeri. A figure in
outline of this specimen is given, Fig. 2 a, reduced to a little more
than half natu.raf size; it has a slender rachis or stalk from which pro-
ceeded branches of bipinnate leaves, dividing into several obtusely
terminated segments; 4 is an enlarged portion of one of the branchlets
of leaves, showing the diverging and forked character of the veins.

The other associated plants, consist of a large group with fluted and
punctated stems and branches of a peculiar character, and an arrange-

* Vide a &per op Cyclostigma, &c., by the Rev. Prof. Haughton, read before the
Royal Dublin Society, May 27, 1859, in the Nat. Hist. Review, vol. 7, p. 209.

¥ Notes on the Classification of the Devonian and Carboniferous Boack of the South of
Treland, by J. B. Jukes and J. W. Salter, in the Journ, Geol. Soc. of Dublin, vol. 7,

p- 63.

i§See the Table of Characteristic Fossils from the Old Red Sandstone, by Sir R. I.
Murclgison, in the Quart. Journ. Geol. Soc. Lond., vol. 15, p. 437.
_ § Vide Report of the Twenty-ninth Meeting of the British Association, at Aberdeen,
in September, 1859—Transactions of the Sections, p. 98.
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ment of leaf scars and leaves in alternate whorls. They have been
formed into a new genus, Cyclostigma, by the Rev. Professor Haugh-
ton, several species havin%‘;)een described by him in the paper before
quoted. There are also fragments of cone-like bodies, which bear a
close analogy to the fruit of Lepidostrobus, described and figured by
Dr. J. D. Hooker.*

Fig. 3.

The large bivalve shell, Anodonta Jukesii, Forbes, of which figures
are given above (reduced to half natural size), is rather abundant at
Kiltorcan Hill, occurring with the plants before mentioned ; no other
molluse having hitherto been found in those beds. It is-closely allied
to the fresh-water mussels of the present day, being referred to an
existing genus which is remarkable for the thinness of its shell, and
the absence of hinge teeth. Fig. 3, a, exhibits the exterior of this
elongated shell, with its well marked lines of growth, characters com-
mon to existing fresh-water unios and river mussels; 3 is from a cast
of the interior of the left valve of a very large specimen; it shows the
impression or cicatrice of the adductor muscle, and the straight tooth-
less hinge line.

Fragments of a Crustacean, doubtfully referred to Eurypterus
Scouleri( ?) Hibbert,} by Mr. Salter, have been also found with the
plants and other fossils at Kiltorcan.

* Memoirs of the Geological Survey of Great Britain, vol. 2, part 2, p. 440, &c.
l51' Vlggza paper by J. W, Salter, in the Quart, Journ. Geol. Soc. London, 1859, vol.
, p. 282.
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The most interesting and important of all the organic remains from
this locality are, however, the Ichthyolites. These consist princi-

ly of bony scutes, or the separated osseous plates of ganoid
fishes, peculiar to the Old Red sandstone. The majority of these
fish remains (a group of which is shown, Fig. 4), unquestionably
belonged to Coccosteus; there are others again which may be re-
ferred to the genera Asterolepis, and probably to Bothriolepis and
Pterichthys. Two detached teeth are the only remains of a dental
character yet found. They are both conical and ridged, resembling
very closely M. Agassiz’s iigures of the larger teeth of Bothriolepis,
to which genus one of the scutes, Fig. 4, 7, may also be referred. On
a more detailed examination of the large collection we alrgady possess,
other genera may possibly be added to those above mentioned.

Fig. 4.

At Fig. 4 are represented some of the forms of teeth and scutes,

before mentioned, of the natural size—a being one of the plates of
147,157 B
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the buckler of Coccosteus, having a finely granulated surface*
almost identical with a specimen from Altyre, in Scotland; 5 and ¢
are probably intermediate.plates of Coccosteus(?) d is a large plate of
the Asterolepis, the magnified portion showing the beautiful star-like
character of its slightly granulated surface. On comparison 1 found
this almost exactly similar in character to a specimen from the Ork-
neys, and had little hesitation therefore in referring it to that genus;
e represents one of the teeth before mentioned, as agreeing more with
Agassiz's figure of Bothriolepis, than with that of Dendrodus to
which it had formerly been referred. The peculiar character of the
scute £, as shown by its magnified surface, would also favour the sup-
position of its belonging to the former genus.

The identification of these fish remains clearly indicates their be-
longing to genera, the majority of which are said to be confined to
that division of the Old Red sandstone of Scotland called * Caithness
Flags,” according to the table of characteristic fossils from that forma-
tion appended to the paper by Sir R. I. Murchison, before quoted.

The assemblage of organic remains from this locality all favour the
supposition of a fresh-water origin for the deposits in which they are

imbedded. The large fern being so abundantly distributed throughout-

the beds, and in such a comparatively undisturbed condition leads to
the conclusion that it grew and flourished close to the spot where
its remains are now entombed, which may have been the margin of a
fresh-water lake.

The molluscan shell is certainly a fresh-water species, and there is
no conclusive evidence here, at least, against the peculiar crustacean
and fish-having also been inhabitants of fresh water; Sir R. I. Mur-
chison informs us that in Russia ¢ fish belonging to genera charac-
teristic of the Old Red sandstone, are associateg in the very same
beds with sea shells, corals, and crinoids,” a fact which he considers
sufficient to upset the theory of the fresh-water origin of the Old
Red Ichthyolites. With all due deference I would, however, sug-
gest that the beds he alludes to in Russia may have been deposited
under estuary conditions, thus causing a mixture of fresh water and
marine species, an occurrence which is not unusual in bays at the:
present day.} April 4, 1861. . H. B.

4. Relations between the Form of the Ground and its Internal Con-
stitution, and general sketch of the latter.

The high ground spoken of in page 5 as occupying part of the
northern margin of the district, is composed of the Coalp Measures,
being, in fact, the southern edge of the elevated, basin-shaped, platean
ot the Castlecomer Coal field (see Explanation of Sheet 137, and
engraved longitudinal sections, Sheets 1, 2, and 3, New Series).

_* Taking advantage of the opportunity offered by the meeting of the British Asso-
ciation, at Aberdeen, to consult the fine collection of Old Red sandstone fishes in the
Musenm of Marischal College, brought together on that occasion, I found the fish
remains of Kiltorcan bore the nearest comparison to those from Altyre in Morayshire,
and to others from the Orkneys. W. H. B.

1 Quart, Journal, Geol. Soc. of London, vol. 15, p. 437.
1 A good example of such a case is described by Mr. Jukes in Excursions in New-
foundland, vol. 2, pp. 23, 29,
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The plain of Kilkenny, that spreads round this high land towards
the south and east, is formed by the Carboniferous Limestone.

The Carboniferous Limestone rises out directly from underneath the
base of the Coal Measures. Towards the east this rise seems to be

regular and continuous, so that, within the space of about three miles,

the whole of the beds of the formation rise up successively to,the
surface, and allow of the appearance of the rock that lies below the
Limestone, which is here Granite.

Towards the south, however, the rise of the limestone beds is not
so regular and continuous, since, after rising to the surface, they often
arch over and dip in various directions, and then rise up again, so that
they spread in undulations over a greater area than they do towards
the east. “

Still, notwithstanding these local irregularities, they strike, on the
whole, pretty regularly N.E. and S.W., and rise towards the S.E., so
that in the latter direction we come successively on lower and lower
beds, passing from the Upper Limestone across t{e Calp, to the Lower
Limestone and Lower Limestone shale, until we come eventually on
the formation that lies below the Carboniferous Limestone, whicﬂ, in
this direction, is found to he Old Red sandstone.

As we pass from the Carboniferous Limestone plain between Bag-
enalstown and Goresbridge into the Granite country that lies east of
it, we should not be aware of any very striking change in the form of
the ground. It was said before, page 6, that the country towards
the east was rather more hilly and rocky, and had a slightly greater

* general altitude than the plain of Kilkenny, and we should see that,

in travelling eastward, we were approaching actual mountains, which
rise in that direction beyond our present district. Notwithstand-
ing the absence of any marked change in the form of the ground, we,
nevertheless, pass at once from the Carboniferous Limestone on to a
widely spread region of Granite, which is here the rock that lies
directly below the limestone. The change takes place along a slightly
cur’vedy line, running nearly N. and S., and attentive observation will
show a small bank running along the known or supposed boundary of
the two formations.

There would, doubtless, be a more marked alteration in the aspect
of the country, as we pass from the limestone on to the granite, if it
were not for the thick covering of limestone gravel which is spread
over both rocks, or rather which spreads from the limestone district
more or less over the lower grounds of the granite area. As we pro-
ceed eastwards, the difference between the two districts becomes more
apparent, and still more as we go southwards; the granite region in
both directions becoming loftier, and showing more distinctly hills of
the peculiar rounded, mound-like forms, always assumed by granite.

In travelling southwards from Bagenalstown, along the boundary
of the two rocks, we should first meet with evidence of some other
rock interposed between them ina quarry of Old Red sandstone, about
a mile E, of Goresbridge. South o} that, by Thomastown and Bally-
hale, a regular ridge makes its appearance, rising gently up from
beneath the limestone plain to heights of 400 or 500 feet above the
sea, and increasing in importance as we go southwards. This ridge
is made of Old Red sandstone, and, except at Thomastown, ;vhere it

B
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is cut through by the valley of the Nore, it is continuous down to the ,

southern margin of the district and beyond it. It rises, in some places,

to altitudes of more than 800 feet, and forms high, barren, heathery

moorlands, in the parishes of Derrynahinch and Jerpoint West.

The beds of Old Red sandstone comprising it, dip very gently to the
N.W. and W. and are often nearly horizontal at the top of the ridge.
As far as Ballyhale they pass to the N.W. under the Carboniferous
Limestone, but S. of that village they are not covered by any higher
formation, the beds flattening in the valley of the Kilkenny and Water-
ford Railway, and then rising gently up towards the eastern margin of
the Nine-Mile-House table-land (in Sheet 156).

There are four outlying patches of Old Red sandstone capping hills
outside (to the eastward of) its general boundary. One of these is
on the N.W. slope of the hill called Freagh Hill (in Sheet 147), and
attains an altitude of 1,045 feet. Two smaller ones occur a mile or
two S. of that (in Sheet 157) one forming Bishop’s Hill, and the other
the summit of Coppanagh Hill, 1,202 feet high. The fourth is marked
near the southern margin of Sheet 157, just N. of Ballintlea.

The two largest of these outliers lie on the line of watershed between
the rivers Nore and Barrow, showing distinctly that they were left
there by the denuding forces having spared them while they cut more
deeply down into the country on each side of them.

- The line drawn along the boundary between the Carboniferous
limestone and the Granite in the northern part of the district, and
continued along the lower boundary of the Old Red sandstone in the
southern part of the district, is the line of separation between the
ground formed of the Upper Palzozoic formations, and that composed
of the much more ancient Lower Pal@ozoic rocks.

The Upper Palzozoic rocks are the Old Red and Carboniferous for-
mations, while the Lower Palzozoic comprise here the Lower Silurian
beds and the Granite, which has been intruded into them, and converted
part of them into mica schist and gneiss.

The hills which lie between Dungarvan and Graiguenamanagh,
called Croghan and Coppanagh Hills, and the ground about them, are
composed of the Lower Silurian rocks, which in some places are cor-
rugated and ¢ micacised” (if we may be allowed to coin such a term);
but in others remain as blue clay slate.

The point of 1,608, called the White Mountain, about three miles
and a half EN.E. of St. Mullins, and forming part of the ridge stretch-
ing from Mount Blackstairs, is on the Granite, though the mica schist
comes nearly up to it on the S.E. Brandon Hill is similarly granite
about the summit, with mica schist, soon passing into unaltered clay
slate, on its western slopes. Although these, the two highest pieces
of ground in our district, are formed of heavy looking, gently swelling
mounds of granite, it by no means follows that that rock always makes
higher ground than tge adjacent metamorphic rocks. In the high
land that stretches S.W, from Brandon Hill to the Nore, detached
{?tches of granite make their appearance at the surface, scarcely rising

}gher than the mica schist immediately about them, while there is
hlghfer ground between them and the summit of Brandon made entirely
of mica schist. In the two detached masses of granite to the west of
the Nore, the exhibition of that rock at the surface is in each case
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chiefly due to the excavation of a valley down through the covering
of metamorphic rock into the granite which lies below; .W.lthout which
excavation very little of the granite would have been visible.

‘Wherever, indeed, within the granite area or immediately on its
borders the ground is higher than usual, we tl-lere hav.e the “surface
boundary between the mica schist and the granite most irregular, and
small outlying patches of metamorphic rock are most frequent upon
it, and, on the contrary, when the granite ground is low, there its sur-
face boundary is most regular and even, and the granite area is most free
from isolated patches of mica schist when once that boundary is passed.

These facts are quite intelligible on the supposition that the original
surface of the granite on its first consolidation was an }rregularlgr
undulating one, with ridges and hollows on which the slates rested,
and against, and, as it were, down into,.which' they oftep apparently
dipped ; when the ground is comparatively high, that is, where the
denudation of the ground has been comparatively least, there we have
the original irregu%arly undulating surface of the granite most nearly
preserved, and, consequently, its surface boundaries are most irregular
and its apparent alternation with pieces of mica schist most frequent.
Where, on the other hand, the granite has been most deeply cut down
into, there we have these original irregularities of the surface of the

anite most completely removed, and get most deeply towards the
heart of the original mass of rock, into which it was impossible for
the superincumbent masses of mica schist to penetrate, however great
might have been the pressure upon them, or however fluid the con-
sistence of the granite.™ ) )

The facts now summarized, of which the detailed description will
be given in the following pages, will be found to lead to the following
conclusions:

First—The Lower Silurian slates and grits, after being horizontally
deposited in the waters of some sea, and acquiring a thickness of
several thousand feet, were invaded from below by the intrusion of a
vast molten mass of matter, which, on cooling, formed granite, anfi
were violently crumpled and contorted, so as to have thqir once hori-
zontal beds tilted and bent into highly inclined positions in many
directions. ]

Whether the intrusion of the granite and the disturbance of the
beds was a simultaneous action, is not certain. I am myself, from
consideration of the facts on the ground, inclined to the belief that the
beds were greatly disturbed before the intrusion of the granite, per-
haps in consequence of its disturbing effects upon them while it was
working its way upwards through still lower rocks, and that the
beds were already highly inclined in different directions when the
granite came in contact with those parts which now touch it.

* Should any geologist have any doubt on his mind as regards the deep-seated,
igneous origin and upward intrusion of granite, or as regards the purely metamorphic
formation of mica schist out of argillaceous, and gneiss out of arenaceous, rocks, he
could hardly find a better distriet for the removal of those doubts than the one now
treated of. If he walk from New Ross to Pollmounty, and examine thp :}bundant
evidence in that district, and then examine the country S. and E. of Inistioge, and
the immediate neighbourhood of Graiguenamanagh, he "will, with myself, find every
lingering doubt remaining from the old traditions of the ancient geology disappear from
his mind.—J. B. J.
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Second—The beat (or other influence) derived fr i
inflt om th
converted the clay slates and grits into mica schist anlgl gn:isgr?'gll't:
dflfsta;lce o(f S(l)lmedi undred. feet from the surface of the granité that
fii set(;nger.a ually disappearing and becoming evanescent beyond that
Third—The rocks were subsequently acted
y upon b i
agency, which gradually removed andyswept avl‘)/alylr aytﬁigﬁxil:s(:mo%'
many thousand feet of the Lower Silurian formation, and exposed at
theI Furfa;:ﬁ bede;1 once at a great depth below it ’ P .
we allow that the molten rock could only form i
;:f?}(ﬁi;lr :.él(}) l;:;)nsohgflted ?} a great depth belovg the sur%::: l:f;dw t}}lle:::
on the surface, or even brou ht near it, it we
produced, on consolidation, another varietgy of ailgllle’011{;sWI(')cl)l(zl(«} hiﬁz
appearance of granite at the surface may be taken at once as oof of
thevsub}s;equent denudation, proote
e have, however, in the district, no lack of evid
We b 8 , ence of -
%a‘tilon, independently of that appearance of the granite. cz‘r(;'e;?? :2;}::;1 (lalf
ri(; es;llsjo;ﬁeatn}lllieshsevelial huéldred feet thick in single detached sections
angle, and terminate abruptly at th 4
of the ground. It is clear that when thp Y ey o
| b beds were hori
they did not terminate thus abru . ot
t id ne ptly, but were cont
indefinite distance. Therfa must then, in this contor;&nl(ll?gcrifgg %I;
now many detached portions of the same set of beds that were at
gggt'trﬁili .contmfuo;lls :imlll ﬁver it. The connecting portions, and the
inuations of all the beds which thus terminate abruptl
present- surface of the ground, have been D e e
the tilting and bending of the beds e, ety o
the tilting an ¢ , or were, perhaps, partly removed
d a;{; e disturbing process, and partly since that process ceased
Fourth—This denudation took i i ~
sitiri)‘ill_of Lo e sandston(e):.) place at a period prior to the depo-
is is shown by the fact that the base of th
e Old R
:&Zt ;'ﬁ:i;;c]sg o;rl thetﬁpturned de}rlluded edges of the Lower g(il]usézgsf)zgz’
om them on to the granite, and from that i if;
if:ll‘:z;;t al,jlile'is gf the ﬁs’llur(limll) ro<}:lks; and also that the Ol(i(L RZI(%r Z:erllc;(s)tﬁf;
ed or affected by the granite, but, on th i
o B ot o i , s e contrary, contains
fr %ghe s of it, and is partly made out of the debris of that rock and
In like manner, where the Old Red
. , sandstone grad i
and disappears, the base of the Carboniferous limest%)lx‘ia Ilgltlsy udles Olut
graixgl'te aind lshunaltered by it. pon e
is clear that along the lower boundary of the U i
:iotzlés,av;vl(ei léﬁvte tt}}:e tt)ariginal ;urface on Whi?:rh those ro%rl);rwl‘:il%c‘l):;:)c
, at the bottom of the water in which that d iti c
}él;gii,avrvlasof(’?ﬁmgd (zf' the bai'le Granite and denuded e?ige: g?stlltlleoisgv(ﬁ
) s, just as much as would the bottom of t}
poturiam. tocks, J1 C he bottom of the sea now be so
be%eath o~ eseez ole Granite and Lower Silurian area were depressed
ifth—The deposition of the Old R
t ed sandstone th
ably on the Lower Pal=zozoic rocks was followed byetheursegul?lg(t)'gosr;rcl:

cessive and conformable depositi if i
ossive and con e deposition of the Carboniferous limestone and
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Sixth—That deposition was succeeded, during some subsequent*
anknown period or periods, by movements of disturbance acting from
below, and the agency of Jdenudation acting from above, so_that the
Upper Paleozoic rocks were, in their turn, tilted, bent, and broken,
and large parts of them removed by denudation.

Arguing from the abrupt termination of the Upper Palmozoic beds
at the present surface of the ground, in the same wa that we did with
respect to the Lower Palazozoic beds, we arrive at the conclusion that

these also spread at one time over a much wider area than they do now,

and from their position we at once see that this former spread must
have been towards the south-east of their present termination. Much,
then, if, indeed, we may not say all, of the Lower Palzozoic country
on the south-eastern side of the district, was formerly govered by
horizontal, or nearly horizontal, beds of Old Red sandstohe, and that
by beds of Carboniferous limestone, and those again by the continua-
tion of the Coal Measures.

By drawing sections through the outliers of Old Red sandstone
already spoken of, we can restore, to a slight extent, the original floor
of the water, or the surface of Lower Pal®ozoic rock, on which that
0Old Red sandstone was deposited (see figs. 7 and 8, page 37, and
forthcoming engraved Longitudinal Sections.)

This gives us some idea of the amount of denudation that has acted
on the Upper Palzozoic rocks, and also of that which has again been
brought to bear upon the Lower Palwozoic rocks, after they had been

" again uncovered and brought to the surface by the stripping off of

- .}‘—MA‘ -

the beds of the Upper Paleozoic rocks.
Great as has been this subsequent destruction of the Lower

Palmozoic rocks, however, it is easy to see that their denudation
before the deposition of the 0Ol1d Red was far greater.

Seventh—No deposition of any more recent formation than the
Coal Measures is known within the area, until that of the gravel and
other superficial ¢ drift” which was scattered over the country during

the glacial or pleistocene period.—J. B.J.

* Tt is most probable, if we judge from analogy with what is known in other parts
of the British Islands, that the chief part of the denudation of the Upper Palxozoic
rocks took place before the deposition of the New Red sandstone, just as that of the
TLower Palozoic rocks chiefly took place before the deposition of the Old Red sandstone.
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#  Dgrarnep DESCRIPTIONS.

[The country included within the limits of these two sheets of the map
was surveyed by Mr. W. L. Willson, now of the Geological Survey of India,
and Mr. A, Wyley, formerly of the Geological Survey of Ireland, and since
Superintendent of that of the Cape of Good Hope.

Phe following detailed descriptions have been drawn up, chiefly from their
notes, by myself.] LB

5.—Position and lie of the rocks.

From the way in which the rocks are disposed in this distriet it will be
best to commence with the details of the Lower Palzozoic rocks, and we will
take first the neighbourhood of New Ross.

Lowrr Panxmozorc Rocks,

Neighbourhood of New Ross.—Immediately S. of New Ross, on the road side,
may be seen greenish, brownish, and purplish slate, sometimes slightly
micaceous, in thick massive beds, much contorted, but, on the whole, dipping
S.E. at 30°. Similar beds may be seen further S., about Belle Vue Cottage
and Oatlands Demesne, the purple colour becoming more frequent. At the
bend of the road, across the gully 8. of Oatlands, these beds undulate so as to
dip N.W. in some parts and S.E. in others,

The same beds, with some black slate, may be seen on the roads about
Talbot Hall and Arnestown Mill, where the prevailing dip seems to be to the
north-west at high angles,

Alittle E. of Arnestown Mill some dark sea-green and dull purple slates
were formerly quarried for roofing slates, for which, however, they were not
well adapted from their thickness and weight.

Hard green and purple grits and slates may be seen about Dunanore
Bridge, dipping to the N.W, at angles varying from 10° to 65°,

About a mile and a half N.E. of Arnestown Mill, in the townland of Lackeen,
ig a hill capped by a square wood. The slaty rocks may be seen at many
places over this ground, with colours varying from black to gray and green,
and they include several dykes or beds of a kind of greenstone, which is
described as “ compact and somewhat flaky, with iron pyrites sometimes
forming a constituent mineral of the rock ; this, weathering out, leaves it
very vesicular. It has in parts a cleaved or bedded appearance.” A small
dyke or bed, tapering out both ways and much decomposed, crosses the road
8. of this hill, and a large one, quarried for road stone, may be seen near the
cross roads N. of the hill, and another in the fields just S. of Berkley Forest
demesne.

They all run N.E. and 8.W. with the strike of the beds, and might either
be contemporaneous beds or intrusive dykes.*

To the north of New Ross good exposures of the slate rocks may be seen
in the cuttings of the new road over the river bank, and also down the valley
of the brook running out to MacMorough Castle. They consist generally of

* In the country immediately to the southward of that now described, more consid-
erable masses of greenstone occur, some of which are undoubtedly intrusive. There
is one mass on the river bank, a little 8.W. of Dunganstown, consisting of a coarsely
crystalline compound of green, white, and pinkish feldspar and brown hornblende.
The slates in contact with it are altered, being harder than usual, more like grit in
texture, of a brown rusty burnt appearance, and splitting into small angular frag-
ments in consequence of & number of concealed joints which run everywhere through
the mass of the rock. It is interesting to observe the very different kind of alteration
produced by this mass of greenstone, and that to be seen as we approach the granite.
There is not the slightest appearance of foliation or of micaceous lustre here; on the
contrary, any tendency to split into flakes or slates seems to have been counteracted,
and the rock is more dull and earthy than ordinary. (From my own notes.—J. B, J .)
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i reenish or purplish, slate rock, the darker layers
o daﬂ:.léﬁ%t?:?; s:;glmeﬁgghwr geams, each bei,ng_not more than the tenth of
oy h in thickness, 0 a8 to give the rock a striped or ribboned appearance.
?I.‘Iilénr%cks are often greatly contortedl, but agpea}', on zgg t\(v)vl;%lg, to have a
th-easterly dip at angles varying from g )
so?k::lg.’g;l:o;ue ﬁ_ of M}':wMI:)rough’s Castle, be;tv;]een Ba.}lya‘nn:a 2{‘%:21?&
, there is a good exposure of these Tocks on
:nl?tg: ‘:':.{Ilgfno';ﬁ%y consist Eere of blue and dnll gray clay slate, greatly

ippi .S.W. at angles
il scale, and dipping, on the whole, 8. or 8.8, g
f)?;gga::igg, ::(;n ira:erse’d by a I;vell Jofined cleavage that dips 8. 10 E.
at 20°

demesne, dip-
seen near the gate-lodge of Berkley Forest sne,
pifgu léplls ilaa.tz?l&::ar Whitemoor hard green and gray gritty slates dip E. at
ith ling. . .

50%02;3;‘3/1“ ?;]e(t:qlxl]eg@ulnvl' Ew I%oss and Lukeswell.—-—'l‘lll(e rocks Jl]llst Jesc;:;;):getgit‘.};er
Ross, strike generally acr

east of the Barrow, N. and S. of New ,Strike genery e orn part. of

into the'county Waterford. They may be I morthem B o

e : just S. of Rosbercon, and also 00 place ;

"}1“:3%1}111;1 l()’;sﬁa(i::;:zles’}%ouse, and at the bend of th% river gorth of that, in

l]l wghich places their dip is southerly at angles of 30° or 40°, N

* Further westward various small expfgsur(}els of thos: rori',kt‘sx ﬁ?:gabi 13, glieve

in li juarri itches, or natural g -

along the roads and in little quarries or di , i e

d up northwards to Ballyknock an

g B mparently i djrections, but the exposures
ten dip apparently in many different direc 3 1

:‘:;e ;:::rgil;nto:)pslipg%aé andysuperﬁcial to make the observations of much

e ithstown, and Glenpipe, in the
i ther west, about Ballalog and Smithstown, 3
lslt(;lus glfu;heelrlead waters of the Arrigle brook, gray and blue smootil clay slate
va ee}:l abundantly, thebeds dippingto the north or north-west at a,ng'e:sl v%rymg
}::m 10° to 75°. ~These valleysare succeede(fi to tht_atwest gy sonéestl(]);gel,b :;(1)‘;3‘1(11
d by local drift and blocks of granite and sanastons,
grl(l)il::llxd’c;}:;'e;fate );na,y be seen at intervals up to the boundary of the Old
e](i‘los\?rn gﬁ:ﬁeg'teenstone dikes were obselll-v;ald in .thte towlflznglsgf Bglgzx)gxg
1ki 3.8.E. through the point marke . nth-we:
Bast, striking N.N.W.and 8 S.E. through t oint marked 087 weistiag of
i tch of Old Red sandstone just N. o intlea, I
zi:.:'lfsehizﬁ;l beds of coarse conglomerate with slate detritus round Nlt;-th
Abzmt a mile N.N.W. of Ballintlea, near a pla,ge ;alle_d B:.:\Jl;;nzolx)ll:)}cfe § t
t silty clay slate was observed, dippmg 11 on B,
]il:l;lnfxéc%%}\}?cats‘%%, ang a little north of that, at Ballyvatheen, again
° .
N.iﬂx'nxe?i?a;ely to the west of these places the 01d Red sa.ndstonde Scome.st ﬁn;
showing beds of coarse conglgmeratfl}‘. strik;ng aearll); gsugelliz; flgable.’tg;t >
slight, almost imperceptible dip to the wes W&;; T e o Topet-
all the country to the westward of Slievecarragh, o repet
i b show themselves about New
tion of the green and purple slates whic abomt N ever.
on. These beds, however contorted they may be, seex, T
:‘lxlltglelsis?stt:)erl‘;’:Se a definite N.W. and S.E. strike, and not to appear in the
he N.W. o
co%?igi;; tfr?)m the great prevalence of sou'.oh—easterly dipsin ﬁll the c;):n}gg
between new Ross and Inistioge, 1 ar}x)l inclmedf tzh:ugggse; xfosi p{)l;g[s) o
lat uth of New Ross to be some o st L
%?;zr %a?lsjiaioformation that enter into the structure of the (;lstrlct. KB
The Ballyneale Ash Beds.—Another evidence in favonr of t % gex(;er% ro(;ks:,
and S.W. strike is to be found in'the occurrence of a peculiar }?n 0 Tocks
runni;lg “in that direction for three or four miles, throil{gh the par
Listerlin, by Ballyneale and across the Nore towards the Rower.
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These are first seen in the steep northerl.y slo i
' re first h pe of some high land, the -
mit of which is 809 feet b i Shird of o mile b
th,e 2 N‘;VE "i, ! ::' if9 eet high, and has Rath Aniska about a third of a mile to
Near the summif of the hill, the hard bluish graysl i
. slates d
vaxgmg from ‘30° to 60° from beneath whichbhaz-rd gra,yisll? f";glfs.fa;t%:!;ge:
ma e”thex.r appearance with long irregular beds of finely crystalliﬁe T s
stone,” which, howeyer, may be “crystalline ash.” These beds may be tra.cg;a: ?’n-
mo];ia than hallf a mile towards'the N.E., through the townland of BI‘OWIIStOW(I)Ir
. ne (cilay slate appears again from underneath them, still dipping to the
SE. ::lx: t }ﬁ:{ebe bsee(rll 1? th}(: fields near the upper corner of Brownstowi Wood
ker band of ash runs through the wood, havin f: i :
more than 300 yards, gradually thinning out and ending aboat 600 o
¢ ding about 600 yard
the S.W. of the wood, but runnin 5 “anintorrugted T miles
8. h g to the N.E. uninterruptedly f i
This is described as © green hornblendie sl i P o e
€ . te, with mica in so 1 »
and more definitely as “green hornble fl's?i k i hes (imper
fect erystals) of feldspar scattered th o l(;l e Wlt’}l e 1o aer
domoritod e solid g cpoiter roug out the mass.,” Bands in it are
i reenstone,” or as “apparently true greenstone.”
o { Ii:dp :;)St.é z];e:f {1 o‘;-l:ll)tlzd &t, obsserve any mica, nZither c%uld I sa.ltls?sfy myself
| . nde. Some parts of the rock i
::g;;liik‘zlt“h] zma.ll dl::rltx sﬁumng facets of crystals, wllllich ;V;;:a,:a:in:se}ge (t:,l(;yli;
eldspar, but these parts might bave been eith i
or a trap affected by cleavage. Except for it i e reluiline achy
or a rap affected i xcept for its occasional dark green colour I
o s e oot ajsﬁfar aps, more inclined to consider it a felstone ash rather
There is, however, a considerable band ine i
, of crystall
:?:Pcfggll;e iof 'th‘:a ashl, a,liloutd three quarters of a m.i}ie S.{’;?o}g;:ﬁl;z;ﬁzk %i?:
-rock 1s ntensely hard and tough ; it exhibits pal imporfe
crystalline patches of what ma, ib B soitenad thomeny
y possibly be feldspar, scattered th
very confusedly crystalline darker coloured b f m ark and Tt
: ) e led dark and ligl
green, with portions showing a fibrous st tase ‘and glistening hustoe, pur
all so imperfectly formed, that it is i bt deoening lustre, bat
cogitiments by s%rmple iusi) ect?onlonlisy }mposmble to determine any of the
it may pass under the name of a greenstone, inasmuch ag it i i
gz:zﬁ .si;f?nzh é)fSillgnntious 'origii), i})ut; it is by no means cert:isnlilll:itc‘ie:tiasutl:?x’rna
e m i c
an%r‘l?ua,rtz o ein P inerals feldspar and hornblende. I did not remark
is hard band of trap disap
pears as we proceed towards the N.

:)}:1?1 ;ish or gl‘;:)él flaky rock goes on, is quarried for road sston: Enfig.’v:)a:llil;
buil ox;gt;xlt::: 4 beyn_ea,ltel,1 and Stli;kes across the Nore, and is clearly seen at
v aces in the townland of Ballilogue, still striki ill i
oappoin s 1 o o gue, still striking N.E. till it
helI'e o 500 e umulation of local clayey drift. Its surface width

t preserves throughout its course an i
I g apparently steady dip t
i'ia(zte(l).r u;i;);, lv;c:tlge etlllle samet hgraﬁy orfbluile:h slates );bove );ndlpbe(l)og]e Si‘li]x.e::
L near the Nore for about 500 yards abov : i
below it, or up the course of the ri 5 n comtimmons s, e
v it, river, there is a continuous section
seen in the woods on its eastern bank, for a dist S aon, i e
d k, stance of near] ile.
L):g:s i;xl':l c;?::;bei)(idzsal;ﬁd Em{ tl}!]l colour, very slightlyyn?iégéeeous Tvl;(ie:ﬁ
, and about the cenire of the secti
ﬁi};g ({)f;3 l()la;rg strong gtntg, 1nters;ra,tiﬁed with dark blue 2?2@? 'ltllllzr(?i; f)?glses:
very steady to the S.E. at about 30°, whil 't '
:;)(;zed?;dtl)e:ﬁg grgv more \«;orrugated., and more irregulalr?n g?p,s (::flfxiilgt:s
e -W. or N.E. occasionally, but on the whole dipping to
a'rehrln gltu}g:v&ltrigg alctg sgacg t};etBallyr;ea,le ash beds farther to the N.E., we
: > 8 about two miles with a country gr rod
local drift consisting of clay and shingly gravel, (sgu?h:lx)t, rf:)ezrlct)lc}l,ﬁ: (;‘;e;ﬁ(lat)z
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geen in or near the strike of these ash beds, till we pass the village called
«The Rower.”

We then find a band of “green hornblende flags,” which are precisely
gimilar to the Ballyneale ash, and apparently the same beds. The band is
narrower here than it is further to the 8.W., but it still strikes N,E., and is
geen at three or four places for the distance of about a mile, up to the woods
that clothe the high precipitous_eliffs, overhanging the river Barrow, just
porth-west of Coolhill Castle. In this cliff it may be traced along the dip
for a little way to the S.E., when it disappears beneath the water. The
same blue and dark gray slates Loo appear above and below it in the parish
of “The Rower,” as about Ballyneale, except that as they approach the
granite they become in some places “ strongly micaceous,” while in others,
especially in.the blacker parts, they are spoken of as unaltered.”

Strike of the beds against the Granite boundary.—The Ballynetle ash, taken
by itself, where it may be seen striking aninterruptedly N.E. and 8.W.
for a distance of over three miles, with a steady south-easterly dip, is a
strong evidence in favour of the generally steady strike of the Lower Silurian
rocks of the district. 'This is supported by the equally steady dip and strike
of the strong grits in the middle of the wood on the eastern bank of the
Nore, to the northward of Ballilogue. The non-appearance of either of these
groups of rock in the country, either to the N.W. or S.E. of these places is
pro tanto an argument against the repetition of the beds in anticlinal or syn-
clinal curves of small radius at all events, and in favour therefore of the
steadiness of the-south-easterly dip, and consequently of the great thickness
of the rocks. If we may look on the agh N.E. of the Rower, as a continuation
of that of Ballyneale, and there is every evidence for and nothing against
the supposition, these arguments are still further strengthened, for we should
then have good proof of the steady strike for a distance of seven or eight
miles at least, of the whole mass of the slate rocks against the broad termina-
tion of the granite about St. Mullins.

This N.E, and S.W. strike of the Lower Silurian rocks, either parallel to
the surface boundary of the granite, directly up to and against it, is confirmed
by all the facts to be seen in the district.

Whatever allowance we may make for the original stratification of these beds
being obscured by a N.E. and 8.W. cleavage or foliation, and the one heing
gometimes mistaken for the other, there are abundant instances when this
mistake conld not possibly be made, to support the statement that the “lie and
position” of the Lower Silurian beds has no relation to that of the granite.
The intrusion of the granite has not given any tilt or communicated any
clevation to the beds it comes in contact with, it has not brought up any
lower beds, or caused any great mass of beds whatever to dip away from the
granite. The beds are no more contorted (I am not now speaking of the
minute corrugation of the lamins, but of the folding of groups of beds) in
the immediate neighbourhood of the granite than they are at a distance from
it, neither do they incline at a higher angle. The relations of the granite to
the Lower Silurian rocks, would be most truly described by supposing the
granite to have burrowed slowly upwards into a mass of superincumbent

rocks, eating them gradually away and absorbing their substance into itself,

rather than endeavouring to burst through them, until finally the impelling
force urging it upwards ceased, and the destructive process was arrested,
leaving however, the traces of its gradual progress in the immediately
adjacent rocks, which traces gradually disappear as we recede from the granite.

With these facts and this hypothesis in our minds, let us return to the
neighbourhood of New Ross and examine the rocks round the extreme
southern termination of the granite area.

New Ross to Pollmounty, dsc.—We have previously (p. 25) deseribed the
rocks as far as Mac Morough Castle and Ballyanne old bridge. Proceeding
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along the road by the river to Kyleroe, we should immediately after passing
Anne’s bridge, be struck by the more micaceous or silvery lustre of the rocks.
They are also minutely folded and corrngated, so that the layers seem all
crumpled into for®s like the letters vand w. This corrugation may be per-
ceived even south of the bridge, dying away south of Woodville, but it be-
comes still more marked as we proceed towards the north or approach the
granite. The notes on the six-inch maps of county Wexford, are as fol-
lows :—* Folded over like the letter W in small sharp contortions™® “ bluish
gray shining and micaceous slate, beautifully wrinkled,” “more shining and
micaceous, folded and twisted,” &c. When we come within a hundred
yards or so of the granite, we can find nothing but the most perfect mica
schist mingled occasionally with quartzose layers.

On the six-inch maps of Kilkeuny, on the opposite side of the Barrow,
about Tintine, we have the following mnotes, taken in order from south to
north :—“ Gray slates with thin gritty lamine, contorted.” ¢ Blue slates,
very slightly micaceous.” “Dark bluish argillaceous slate, often with a
gritty texture.” “ Shrivelled lead blue slate, slightly micaceons.” ¢ Gray,
crumpled, very strongly micaceous slate, traversed by an elvan dike ;” and
lastly, * Very bright contorted slates, in parts one mass of mica.” These
potes oceur within a space of less than a mile, approaching the granite
obliquely, the latter observation being made at the point nearest to the
granite, on the other side of the river.t

In the wood just S. of the point 104 on the east bank of the Barrow, there
is a band of dark green, very micaceous and hornblendic-looking schist, which
is said to be like those of the Ballyneale ash beds, altered by contact with
granite. The band strikes N.E. up to™the granite, and has below it “light
gray, silvery-looking, gneissose slates, with indistinet crystals of andalusite,”
the whole dipping 8.E. at low angles. If this really be a piece of the Bally-
neale ash beds, it must be hrought in by coutortions ; but it is just as likely
to be part of a similar bed on a different horizon.

There is a kind of bay of slate runs in N.E. for nearly half a mile into the
granite here, in which layers of mica schist and gueiss may be seen alternat-
ing with each other, while another similar bay appears to come in from the
other side of the granite, so that the two nearly meet. They are, however,
separated by a slight ridge of granite, which is continuous at the surface, from
Cautwell's Bridge to the northward, throughont our district, and, indeed, from
that even as far as the 8. side of Dublia Bay.

It will be seen on reference to the one-inch map, how very sinuous the
boundary of the granite isall along this its southern termination. Thereare

* 1 have preferred to speak of these as corrugatfions, and to keep the word “¢con-
tortion to describe the larger curves.

+ It cannot be always taken for granted that the distance of the surface boundary
of the granite is the measure of the absolute distance of the grauite surface itself from
any particular spot. We must allow for undulations and irregularities in the surface
of the ground, and also for those in the subterranean surface of the granite, The
granite may in many places rise nearly up to the surface of the ground withous
appearing at it, or the ground may have in many places been nearly worn down to
the granite without actually reaching it. We may then expect sometimes to come
upon places where the rocks are greatly altered, and then find them less so as we
travel towards the granite boundary ; because we were in fact nearer to the irregular
subterranean granite surface at the one point, than in some intermediate points between
it and the granite boundary.

There is also another reason why we must be prepared to meet with irregularities
and apparent exceptionsin the alteration of the rocks, and that is because of the original
differences in the mineral constitutions of the different beds. Some beds may be easily
acted upon by an amount of influence which may be unable to produce any sensible
alteration on other intermediate beds. Some beds may be more purely siliceous, for
instance ; others may have been more carbouaceous, while others may have contained

more iron or more alkalies, and the effects must of course vary with these circam-
stances.

0 several outlying P
:?ea. These, however,'a.r(;1 m;lp
the one-inch map, th .
:ggtfﬁzf:%?tlhem being inserted without exaggeration.
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i ist i ithi 1 granite
schist included within the general g
whelos of I‘(zll:sa‘more numerous in realify than they are
the scale of which is too small to admit of
The surface of the
:ust mentioned, is, in fact, dotted over
i { the two slate bays jus i over
; vite, norﬂ:;o(i)es of mica schist and gueiss, and these }1ttle I};{Ltsl]xlesr:re ;rsgzs
with ht.t.lenﬂa(,l with granite veins. Tn some of the mica schist here, g
gelves sea

aro said b0 e very 11 studied in the road side that runs along the Pol-
Thi&;aﬁggkbgrgg %:{l;willia,m to Pollmounty Bridge.* In ‘many cases the
moun d

i i tly asif thick beds
i little cuttings by the road side are exactly af k be

e o 1?eti}$e;st1;tiﬁed §vit.h beds of mica schist smc}] gm}xssi :J:e(gggzii
of gran e :ven les of 30° or 40°% As, however, these .be 80 i,;; ored rocks
o thetsl;eatr:cegd for any distance laterally, ir; eiithteﬁ' glzﬁggo:mez s{go the eur
g reasonably conclude that if g
fmedOfirtx‘:j {,;‘r: uel;(l’tlzvies :;‘,;agight as their lateral extension along its surface.
waras

]‘ f v ] . 1 . ] . ] \ g .
Wh le ihal}‘ wad yet ﬂ“l(l p()tt]()]ls Of tha,t lln()h;en !ﬂautyter being at the same
h? are, m fact, me 2 ) g >

1

f
time squeezed and injected up b(fatween thehgzdihzf tt:;: it};l}::::;g%{ﬁﬂ:;
i 11 taking place, of course, W
?1(::;1;1?1?;:: ,x:any th0§s$nd foet of superincumbent rock,

Quﬂl‘ly by Slde Of Iollmount Brook 1 Lower Slll“laﬂ hales and Gn.ts, 1 i
k in S alter ed into

i ity Glen, in the year
i i h sketch made in Pq]lmoun_ty X ar
S dhow 'takenxf:??egsr?)‘sggn?eiss and mica schist, which 1(1}9 one, :ﬁalz ::fd

S, oo Tow ya ds. would have taken for any thing but ordinary shal anc

ta‘m(:let‘:)fx‘lz fe%{z; broken the shales were found to have become pe

sandstone.

i iss, hardly to be distin-
i fine-grained granular guelss,
sg(:}i;fé; !f};logf (; sﬁa:isgt;)aﬁi:d gmfite il closely examined.¥

i h
i i 1840, I found the sections muc
this road, In September, 1860, 1 e sections arent
o g}ll)astfz,lgxalu;aggﬁnd bushes, "but enough w:ias s'tlils::rlllsilsli}e tg‘ }ie onew e Lok
glll):eclgﬁatiﬁ};aﬁon of bande o gr?nittﬁ, g::aell;s’as Iilzoon};;gh a levél to make any cuttings
i £ the brook is, unfortunateiy. 3 .
ey miecg t through me’re superﬁclal sand and graveosed vertical section throug_h
negeisig’ee n tgne anmeXe s & t‘amlf;uils’%ot uncommonly to be seen ';;1
. o ite and ague00s Ko e highly inclined slate rock,
the junction of some grani 10008 FOC e some high ¥ ine - N
e Aot in which the shatet BY i nd intrusive veins. NOW,
B e dlst}‘lcts, % th i ith its irregular boundary & ns ndto
ail‘l o gg:)lstg %)}ﬁgtt%hgeg;axf)iész;taﬁon of what takes placeon & larger scale,
if we su

de: of fa € a8 of i n
ve us a true idea the nature of the upper surface of a gr at ma: g’ramte at a
give y

(:()[)1:e]Vahle de; th, 1 W)“, [ 0 der sta]l(l the appearan (o] shown in this district
p \] I\ﬂable us to un C y
]
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Proceeding from the district now deserib
the general boundary of the granite becom.

outline. Asg, however, the granite
just within the oundary rigses into a lofty ridge, it continues 80 far to be

thickly strewn with patches of embedded metamorphic rock. Sometimeg
these patches are more like mica schist, sometimes more like gneiss ; they are

almost always narrow in proportion to their length, and strike to the N.E,
with an apparent dip of not more than 30° to the S.E.

The granite is said to be “ coarse and very feldspathic,” and in two or three
Places near the summit of the ridge it is said to occur in « large flat tabular
masses, and to have a lamellar structure apparent in it for the distance of g
few feet downwards, the lamells conforming to the slope of the hill; and also
to the surfaces of the little beds or banks of slate or schist which seem to be
caught in it. The lamin

ar structure disappears gradually, and is lost at a
distance of a very few feet jn the re

gular erystalline aggregation of the mass,”
Directly we leave the summit of the rid

ge along which the county boundary
runs, and descend towards the interior of the granite, we lose all trace of any
metamorphic bands or patches, and meet with nothing but solid crystalline
granite, .

We have here the strongest indication that the part in which the schist
ocours is at or near the o iginal surface of the granite,
There is not much rock

exposed on the outer or eastern slope of this ridge,
but “ blue silty micaceons

slate” is seen to dip 8.E., at from 10° to 30° in the

and, I believe, in all other districts where large masses of intrusive granite can be seen
in contact with slaty or schistose rocks.

" It i8 clear that if the denudation be arrested at the line e 6, we should have a sur-
face of slaty rock only, dipping at a high angle, wit]

: hout any evidence of the existence
of granite so close below, unless the metamorphosed condition of the slates might be

ZIap
L Jy gy "o

as to produce a surface
the slates, in some cagses

f» we should have masses of granite
s of slate that would seem as if dipping under the

seeming to dip into it.
But if the level ¢ kber % b

If the lines, instead of

‘he same general effects would be produced, modifi
e of the granite mass below and the form of the surface above,

ed towards the N .E., we find that
es much more regular, running off
towards the N.NJ. with a slightly sinuous
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illi i by Cummer, at
ali . of Ballywilliam, and in the brook by )
b]fd o tlé‘ianb:?(i);]li:a 9;I::;pﬂ‘seilelilg,r rock); are seeix with a similar dip, the two being
" obab £ of beds. _ .
pm;ha; ]1)3’ Pa‘e:-tjggsgiztsizl%:ew?ll return now to the parish of The Rower, in
0w . -
oouney KiIl{.l'(sn:vy(').od House, at the junction of the I‘{)ore withttl}le lifﬁoc‘;;" tv{‘z
Abo&l 1;11 : r%enish clay slate dipping 8.E. at 60°, ?d on e(a) bank of the
h‘a.ve 3 f gI"nnis]a.tty similar rocks contort?d, bat lppmg,h N a,bové
nvill‘; > (t,erl; at from 30° to 60°. The section higher up the Nore,
gouth-eas .
i dy been described.
Balogne h:ﬁea%)rfti)lzb:tween Ballinabarney and Cooln_a,mucklf[ou:ﬁi,r(‘l):zll
Gomgd uI;een slates may be seen,and from Clodiagh Brlgge, w (ia;ethe yoad
i ainthgt brook to the church of the Rower, there may be s}fli!ilSh the Litlo
cgzisiittings and ditches the ends of beds o(ii’ fmlyi, %ﬂzegip huish étermined,
X i f the rock is exposed to lef
g IWhesreftflllleElc;inlteoto t?me S.E. at 40° or thereabouts. In som:lflﬁ:fs
B wayre spoken of ag crumpled (corruga;te@), and 11;1 someka.:;v eugsee ny
thp Sh"teﬂs a‘or shgninﬂ. There is, however, very llttl.e of ]g e r(;: ,
::zl::f):ol?el"e and there in the western lila.nks Oftth\?v 12;;':;1 :;r:he. south, close
i his river from the county s on tl
t T};x:imtﬁ:atec;;?:;ﬁ‘tl{.li f)lf the parish name “The Rower” is engraved on
oW
the Onttal;mﬁgngl?f).the river, a little below that, is a section msthe :ia.f;i ;zii]]i:
. Afa 1?0 that already described as to be seen a ht.tle furt]tler ."bneii - Tintine.
SIITI ﬁrt rocks met with after leaving the granite, are 1(zascn ed as bl
:ﬁltey sll‘:,tes, with very thin 1aminati¢311‘11,1 much l?,lflirg((l),oa.lym;(r)(sis ?Eﬁn progaliny
i ing.” is is abo 1
in parts, tw1ste(; a}la.(:'tlll:ﬁlgﬁtu’)eg have “black shrivelled slates, with nun.lfroug
ﬁl'hun(iizegeglr:rnzt so micaceous as the slates farther dov'vtxlll t;}lll(: nrlggl"’l ’bef{:”
o 1 i t remarkably micaceous, wi zrit beds.
iy tﬁ?:t, ‘; bclzcv]iifg':liﬁzs’lg:lsrgre “ notyrenlaykably mlcacq%ufl, b11;305r g u::
No}::)’si:el:hg ?}entre of the little bay of slate V{hlclzhwa,s v;l::é::l iei-, isefa,rther
- ing i nite from the west. In other 3 b
Stre?;gggfr;ﬁﬁh?%u%zz; eof rt.he granite than any other part of the section
Tem
along tho river here._ ear to the granite boundary,
i oach rather more n
S éhiis ygea;'gai;i?rggrmicaceous slate, m'uc}l contorted écorrufﬁ,:i(ilz,e :.I,l’d
a:ll(.i wt?h na.me as {he s?a,tes in the wood of Tmtm_e, farther down th Ban-‘ow
qllge' eﬁack again to the place where the granite first crosiel::x ieturesque
fromollﬁg gouthward, we find it occurring 11111 8001:1}’ lumps, up to the pic
h the ruins of Coolhill Castle. )
beIquil :;l;egeel‘g: al..s?l‘clanes outside th%lgrfimtf: :)ogn;i:rgrozlr: x&:zzss:;?ail :(}){pl())e
1 ” and “black slate, s ) °
‘s‘urgs of « b}’u?nsg:gei aglg:sc;li‘bed as “altered,” a,n.d in others a,gz:il.n a\,s1 ) “hltl,il
all::r(;aéciou?fhey are said to be either nearly horizontal or to dip shightly
W-“(;l' fl.lzvn. come upon the green flaggy feldspathie and ho;nl{)le(;:iic 11‘)1‘,33:,;
hicﬁ are believed to be the extension of the Ballyneale as nOtem;)re pese
wre well seen at one or two points; a,n_d in ome qu:al,rIrywa‘S el 10
200 ards, in a direct line from the granite boundary, b Bl
find {hem’not a bit altered, but precisely the same as tb oiseh b rery i
although the slates immediately below them were here a brig
i . . 3 h
sclisz‘mall vein or bed of gneiss was observed in the gra,u;te, a lsllfitlﬁ t,]lay (;lfoinf_s
tower of Coolhill castle, which is said to be /in somehp ace: ol gconneXion
blendie, but it is impossible to say whether this has or lzlms no o I‘y onnexion
with these ashy beds. Mr. Wyley, when surveying the country,
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have been so struck with the resemblance between the Coolhill ash beds,
resting on silvery mica schist, and those found a mile and a~half lower down
on the other side of the river, each &roup seeming to terminate abruptly at
opposite banks of the r.iver-—as to have speculated on the possibility of their
being the same beds shifted by a great fault running about N. by W., and S.
by E. Ifsuch a fault exist it must have g huge downthrow to the W. ; and
a8 its line would run by Graiguenamanagh, and nearly coincide with that
along which the granite is brought to such a sudden apparent western ter-
mination, for much of the distance between New Ross and Graiguenamanagh
and for three or four miles N, of the latter, the idea is not without a certain
amount of plausibility. Tt is, however, not supported by any direct evidence
in its favour, and the general facts seem to be against it.

In the little valley north of this band of ash, are “blue, strongly mica-
ceous, slates,” all dipping steadily S., at angles of 30° or 40°, Half a mile
still further north are other blue shining micaceous slates, seen in the side of
a lane that leads to Ballinvarry Bridge. These dip S.8.E. at 10° close to
the granite boundary, and thus appear to dip at or into the granite. An
isolated patch of mica schist “much twisted,” is included in the granite a
little east of this. Small exposures of blue slate “ much altered,” are seen
near the granite about Ballinvarr » and an isolated patch dipping to the 8.,
is included in the granite a little to the northward. Beyond that nothing
but granite is to be seen up to the summit of Brandon HilI,

West of Ballinvarry the granite boundary is suddenly deflected to the S,
and then curves round towards the W. by Cullaun and Ballygub New ; and
many detached patches of mica schist are included in the granite area.

In the bed of the little brook, 500 yards W.S.W. of the group of houses
called Cullaun, by the side of a little wood, the water falls a few feet over a
ledge of granite, which is obviously in situ, and from which some very
gneissose mica schist dips S. at 35°. The granite itself has here, also, a
gneissose appearance, from the fact of the mica plates being arranged parallel
to each other for the distance of a fow feet. These parallel plates of mica
seemed to be quite horizontal.

We have here on a small scale an instance of a gneissose granite, and a
metamorphic gneiss in juxtaposition ; the one derived from a parallel arrange-
ment of one of the crystalline constituents as they formed in the rock during
the process of consolidation, the other from a semi-crystalline structure being
communicated to materials that had already a parallel arrangement when
deposited under water. The granite itself seems to be part of a small isolated
appearance of that rock at the surface, which is apparently quite surrounded
by metamorphic rocks,

Brandon Hill District.—The gently swelling summit of Brandon Hill ap-
pears to be altogether composed of granite, the ground being covered with
weathered blocks of that rock, which on the south side lie so thickly as at a
distance to look like snow. The northern, eastern, and southern slopes of the
hill appear also to contain nothing but granite. On the west side, however,
Mica, schist makes its appearance in the ground at a distance of 500 yards
from the top ; and over all the gently sloping ground thence to the Nore,
opposite Woodstock, the ground is composed partly of granite and partly of
mica schist. There are no good exposures of the rocks, nor are there any
marked features in the form of the ground to enable us to distinguish
between the area occupied by one rock and that of the other. The closest
attention to little ditches and cuttings, small jutting crags, little sections in
brooks or rills, and the appearance of the rock in the roads and cart tracks, is
hecessary to determine which is whic

It appears that the original surface of the granite had a gentle, slightly
undulating, slope to the W.S.W., and a steeper inclination to the N. and S. ;
or else that its undulating surface was subsequently elevated towards the
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i ts, in that posi-
ive it that slope. It rests now, at all events, in that po |
E.N.E' flo'sa :lit ohtgl;,:sklinned oveI;' here and there .Wlth patches of mica scl.nst,
o 8‘!l'l' amltion%f whose beds (even where that point can be determined) gives
the }“((iilcl;tion of the thickness of the patch. of which they fo}rlm part, since
they : 11 cut off below by the nearly horizontal surface of the granite.
therghzl‘;?éa gchist that stretches over the hi.ll ? little Wfl?ttof thetﬁurll)ﬂltn gii;‘
ill, i tly continuous across it from north to south,
Es;d:g Ia-.Isﬂ%wls ﬁiﬁeyhollows cut through it down to the granite on the
3
o hi ting completely covers
however, the metamorphic coating comp [
th({i1 ?r?nﬁinzggf ’ggwc’rest of the hill, an.d th_us terminates the continuous
e of the granite in this direction. )
sul'Tfi;l(;Z: P(ﬁ‘]ilael‘:: l;Jcatchess ofg granite, however, appear at the surface a 1(1113tle
farther west, making little elevations that barely rise above the surpounding
micTahZcil;lvlfcf.northern of these show rock that seems to differ somewhatbfrogl
he rest of the granite in the absenge of the white mica and the supera ur{t-
tnzereof black, the rock resembling some of the detached bosses of granite
:ha.t rise to the surface between Enniscorthy and Wexford. ted i often
The slaty rocks by which the granite is (iveilyw.here;a 71}}1;)&1:1 u(:;ucl]f often
i ing, i “ orizontal,
described as “rolling,” sometimes as “nearly ho a ut much trost
i tions of the lie of the rocks. :
must not be placed in these observatio: %  garthy gneiss.” “bluish
i ken of as  very gneissose slate,” “earthy gneiss,”
e e “ f andalusite is occasionally
h altered,” and the presence o i !
O T as v ; ite they are described as “blue
1 we recede from the granite they 1 ) .
?moif::i'eouzvglafe,&sand shortly as argillaceous slate only, with or without grit
bmcgiznite and Mica Schist west of the N ore.h—-'l‘hﬁ grar%itﬁlze%n;:etoagzs:igg
in the valley o )
rather more deeply beneath the surface in e o o
i in into two gentle mound-like bosses, one of
:ﬁerl(s}?lrarggixmore grani%e,. and the'OtI}?fl that ;)fnttg:iﬁgl&gf ]séliegxlll.t of 919 foct,
The Curraghmore granite rises in Killeen plar beghtof 75 foc,
i i i diate neighbourhood ; but o
making the highest point of the imme bt
.E., is very shortly covered by slaty rocks, } 1
:f: eé):sgi%esdEa’sl‘s‘ fet;a}s’pathic,’}” and in others as “very gneissose :in:h ]zlx"gd(;
nite veins cutting through them.” Had the ground rem%me uﬁ]whave
fﬁ: S.E. of equal height with that on the other sides, the gn}nile tWo | havo
formed a small circular boss only in the plantation ; but 1{:{ alls ;)nwa,l;) ls th
S.E. into a shallow oval valley, traversed by a little brook running v
d Bridge. . . I
BTC&‘V;;IS:?;‘I of I:hi% valley is everywhere fonne'% (ﬁ' mﬁca i%lgsgr:;{fteepg I:{lyl:;_
i er, i
leen plantation and at the S.E. corner near uha,gb T, the e ondonky
i little way down the inside §1ope of the bo y ridge,
?[faggzsge;uéncg tvljel)"efore of the excavation of the valley. l_Tins is lx;eﬁayfaaﬁl;lt}é
apparent in the brook near Brownsford Bridge, where 3 ittle xftc therg anite
follows the brook a little way in consequence of the deeper ¢
h the mica schist. .
th?;lsiing gvnelll'c:he ridge which bounds the Curraghmore vz-ml_le%r on ‘gxre :Zj:;ﬁ
and descending towards Glenpipe, in the valley of the Alﬁ'lgeeaflld ”  smal
exposures of slaty rocks more or less altered, may be seen her
ds and ditches.
th'i&rl:):uts alllenp;p(:a itself, the blue argillaceous slate does not tsie(r)r; :‘;n ?]1;
affected, but in the little brook that comes down th e hlllda, qug;eg ey
to the north of it, “silty slates” and “hard grits,” are descrl
i ” and “much altered.” ] ) o
ml?g:roiiemﬁ'ati;ﬁal school-house the Arrigle brook cats into the granite;

: i st thers slightly
nothing but crags and blocks of granite, some of them in siw, 0 ? g
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rolled over, being seen on either side of the brook for a distance of more
than a mile, :

The granite boundary runs steadily N. up to a little N. of Tullaun Bridge,
with “altered slates” perceptible here and there outside of it, It then turns
with & very sinuous outline towards the N.N.W., and ascends the side of the
valley till it is covered by the Old Red sandstone.

Where the Arrigle leaves the granite, it passes by some little cliffs of blue
slates, and beds described as “coarse ashy grits, all apparently much altered,
and hornblendic in parts.” These are said all to dip to the S.E. at 60°, or
thereabouts, or towards the granite ; and similar beds, with the same inclina-
tion, are mentioned as to be seen in the roads and ditches about Fir Grove,
and between that and Killeen plantation,

Returning towards Glenpipe the granite may be seen here and there up
the slope of the bill, W. and S.W. of the National School, about Coolnahan
and St. Mullin’s Well, and underneath the little woods S. of that just below
the summit of the ridge. In some of the brooks the granite may be seen to
a depth of eight or ten feet, greatly decomposed, a mass of disintegrated rotten
crystals below passing by insensible gradations up into a regularly stratified
granitic sand, the evidence of the atmospheric action of rain, &e., on the un-
disturbed granite,

Just as we reach the crest of the brow we everywhere come upon nearly
horizontal beds of Old Red sandstone, spreading along the surface of the
ground, and forming the flat, barren, heathery moorland which borders the
valley on the west. '

Greenstone in the Granite—On the slope of the ground N.W, of Coolnahan,
there are several spaces covered with large blocks and crags, some of which
appear to be in situ, composed of a rock, which is not granite, and some of
which is certainly greenstone. The blocks are almost absolutely confined
to certain spaces which, together with the fact that some of them appear to
be unmoved, has induced the belief of the rock existing there in place, There
are two varieties of it, one of which might be called a greenstone porphyry,
and the other a syenitic greenstone.

The first has large distinct crystals, of a dark fibrous looking hornblende,
scattered through others of an apple-green feldspar. This rock had a certain
resemblance to the trap associated with the Ballyneale ash, and appeared to
me to be just such a.rock as that was likely to form, if a portion of it were to
be caught in and re-baked by the granite. Flakes of bronze-coloured mica
also appeared in it.

The other variety was a fine-grained and more equably crystalline com-
pound of green and flesh-coloured feldspar, with black hornblende, the whole
of the crystals bright and glistening with some very minute glassy-looking
facets among them, which might possibly be quartz. If this were the case,
the rock would become a syenite ; but having been myself previously deceived,
and seen better judges than myself deceived, in taking minate brilliant facets
of feldspar for those of quartz, I hesitate to assert the fact.

Near the northern margin of this piece of granite, on the road to Plebers-
town, there appear to be other masses of this greenstone or syenite, partly in
the granite and partly outside it.

The occurrence of greenstone in granite or intruded through it, though not
altogether unexampled, is yet rare; and I am on the whole inclined rather to
look upon these masses as most likely to have been pieces of greenstone
dykes or beds in the Lower Silurian rocks, and to have been included in the
granite at the time of the intrusion of the latter. The occurrence of a little
pateh of “ perfectly altered” slaty rock, not far from one of them, at the top of
the hlll? just outside the Old Red sandstone, in the townland of Castlecosher,
makes it likely that the denudation has not eaten very deeply into the granite
there, aud the occurrence of similar rocks, and of ashy and hornblendic

.

looking beds in the Silurian, outside the Granite, tends to confirm the

suspicion.

Neighbourhood of Inistioge—Very little_rock is to be seen in the valley of
the Arrigle, for nearly two miles N. of Fi
gwo or three exposures of blue silty slatgs, fo unalicred, & m
« hard ashy grits,” all dipping S.B. at 60°% or thereabouts. Proceeding over
the ridge, down towards Inistioge, similar rocks are to be seen, no appearance
of alteration being mentioned in any rock to the N:W. of a line 3mg“ 'ﬁﬁm
Firgrove to Inistioge. As we recede from the granite masses, 1n (j; , either
towards the N.W. or towards the S.E. the m?tamorphlc effect lsa_,}‘;pea,lrs
much more rapidly than it does in the spaces lying between them, e(;'.x ently
in consequence of the granite sinking more slowly in the general direction
of its range than it does upon gither flank of it.

There is a cutting by the side of the lo
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exposing a good section in some gray slates,

corrugated. They are here and there traver

crossing each other in different directi(’)’ns.
all the appearance of regular “lodes,” do

i i ter of an inch

they are often coated with layers of green mica, a quarter of
El?;ck, Zhe flakes of mica splitting at right-angles to the layer : irregular
f similar mica traverse the masses of ¢ ] )
seal?lstl.;e different little cliffs and ravines on either side of the Nore, especm;lly
those in the beautiful demesne of Woodstock, s}x)mxlar glates, more or less

red. and with or without quartz veins, are to be seen.

dtgorwr:try Between Inistioge and Graiguenamanagh.—In the country be-twetﬁn
Inistioge and Graiguenamanagh, the slates and grits may be seen in the
brooks, in road side cuttings, and in small quarries, having an almost in-
to the 8, )
the §. we meet oecasionally with small

elvan dikes likewise running N.E. and S.W., but only to be traced by the

variable strike to the N.E. and dip
As we approach the granite on

rgrove, but beyond that there are
quite unaltered, sometimes-with

wer road, N. of Inistiogé Bridge,

f quartz in different directions,

slightly micaceous, and in places
sed by many large quartz veins
These quartz vems, which have
pot exhibit any metallic ores ;

E., at high angles.

between the edges of
rance of the rock here and there, at the surface between b
:ll:gezla.te rocks. There is little appearance of micacisation,” till we come

N . ‘o
within ball o o O oy gmn—l—i&bout two and a-half miles north of

Country round Coppanagh Gap.

isti there is a sharp ridge of a hill, kno
g%ﬂ:ff it e::n;s N.E. a.gd Sng., and along its crest may be traced soulxe
hard feld;spa.thic looking beds that may be a band of ash. They are nearly

vertical in some places, in others dipping at

Similar rocks make the crags k

known as Saddle Hill, rising to { - |

high angles to the S.E.

nown as Carrickaphreeghann, 8. of Cop- | |

panagh Gap ; and it is remarkable that in these hills the slates are more mica-

. ] 4 ]
coous, that is, more like mica schist, than they are 1n much of the country |

between them and the granite of B
dyke, coursing N.E. on the 8.E.
appearance, leads to the belief of
great depth below them.

randon Hill. The appearance of an elvan
slope of these hills, and their micaceous

a granite ridge existing, perhaps, at no

f Coppanagh Hill, a
G ¢ slaty rock can be seen all round the slopes of Cop s
littlza‘g:lgwstﬁey summit, which is nearly flat-topped ; but on walking across

that flat summit, a level floor of coarse
beneath the grass and heather, and near t
some almost horizontal beds of that ro

i i i .7) |
od by a thin coating of 01d Red sandstone. (See section, fig . | |
c&pS};milag facts are appfrent on the top of another lower ar_xﬁ Fm:mﬁlg;);lslé | |
called Bishop’s Hill, half a mile N.W. of Coppanagh, while sti dur bor wee ;

another heathery bank, with a little escarpment facing tgv:aresrestin . [;

marks the regular continuous boundary of the Old Red sandston g

the upturned edges of the slate ro
beneath the limestone plain.

cks, and

ck appear, showing that the hill is

brown sandstone may often be seen
he brow of the hill, the edges of

dipping gently towards the west, ;
c2 5": - \ !
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Rather more than a mile N.E. of Carrickaphreeghann is the crag marking
the point of Croaghan (1,194 feet above the sea). This is composed of blue
gilty slate, dipping N.W. at 50°, with strong quartz veins cutting through the
rocks.

A little to the N.W. of this similar rocks dip S.E. at 50° and in all the
Lower Silurian country, which is included in the southern part of Sheet 147,
between the Old Red sandstone on one side and the Granite on the other,
wherever the slates and grits were observed, their beds dipped at high angles,
almost invariably either N.W, or 8.E., usually the latter. In either case the
strike was steady from S.W. to N.E., or directly at the boundary of the
granite, as it runs N.W. from Graiguenamanagh,

The slope of the hill from Croaghan towards the N.W, is very gentle and

regular, at an angle of about 8°; a very slight rise occurs on it at the part
called Freagh Hill, and this is formed by an outlying patch of Old Red sand-
stone, which is scarcely separated by a little hollow, where the slates are
bared again, from a small projecting promontory of it, that stretches up the
lower part of the slope beyond the general boundary of the formation. It is
clear indeed from the section (fig. 8), that this slope of Croaghan and Freagh
has only just escaped being entirely covered by the Old Red sandstone; and
that in those parts of it where the Lower Silurian appears at the surface, the
denudation has only just stripped it of the Old Red sandstone, and thus re-
exposed the old floor on which that rock was deposited. It may be doubtful
whether that floor was then horizontal or slightly inclined.

The Neighbourhood of Graiguenamanagh.—We will now go back to the
granite forming the northern slope of Brandon Hill, and briefly describe
the interesting facts of metamorphism to be seen as we trace its boundary
towards the north.

On the northern slope of Brandon Hill, the boundary of the granite is a
ginuous line, owing partly to the undulations in the original surfaco of the
granite, and partly to those in the present surface of the ground. It strikes
down the slope across the River Barrow, about a mile S, of Graiguenamanagh,
and a little inside the boundary on the right bank of the river just opposite
Kunockeen Rock, a band or vein of slate may be seen in the granite, and
dipping 8. towards its main mass. This is described as “ very gneissose” in
one part, while iu another it is said to be “ much altered, being very compact
and hornblendie.”

North of the main boundary of the granite, and west of the high road,
there is a wood through which may be seen a partially exposed section of the
rocks, now much obscured by vegetation and fallen soil. My notes on it,
made in walking from Graiguenamanagh, in May, 1856, are the following:—

At the north end of the wood are gray grits, rather thick-bedded, greatly
undulated, but silicified, not micacised: they appear to undulate along the
road, but on the whole to dip northerly.

When directly opposite the north end of the island made by the canal, the
dip was decidedly N. at 50°, and here were thin slates very micaceous. In
going 8. from this the slates become more and more like mica schist, and
some of the grits become fibrous and gneiss-like; but some seemed merely
more siliceons than usual, till near the granite boundary, when all the rocks
were most micaceous and schistose.

On entering the granite itself, it appears at first also gneiss-like, either
from an arrangement in the flakes of mica near its borders, or because some
of the grit-beds have been more or less absorbed into the granite.

Near the junction the schistose rocks were so penetrated by granite veins,
that the whole looked like a regular alternation of beds of granite, mica schist,
and siliceous gneiss.

It is evident that we have here a repetition on the northern side of the
granite of the facts observed at Pollmounty on its southern side; and that
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similar facts would be obserable whenever a section was exposed on the
margin of the granite. . ‘ )

The general boundary of the granite here, after crossing the river towards
the N.E,, turns round and strikes off towards the N.N.W., just by Graigue-
namanagh. The river also winds in such a way as to be again crossed at
right angles by the granite boundary on the N.E. margin of the town.

There are, unfortunately, no good continuous sections anywhere, but the
following facts may be observed :—In the wood just under the new road
N.E. of the town many parallel bands of different varieties of micaceous and
gneissose rock may be observed, with granite veins running parallel between
them. Near the north end of the wood is a mass of gneiss, with layers of
black mica and long finger-like crystals of white feldspar an inch long, giving
the rock a porphyritic appearance. Another bed of this, if indeed it be not
the same, may be seen in the centre of the wood, and again on the other side
of the river a little lower down, forming the crags just N. of Tinnahinch, on
which the small wood stands,

This rock is here regularly laminated in beds two or three feet thick,
with planes of stratification parallel to the lamination, and two sets of
joints at right angles to it. Svme of the beds are finer grained than others,
and without the crystals of feldspar, while others have them as well shown
as in the granite of Waterloo bridge. The lamination and bedding are both
nearly horizontal, with a gentle curve in one place, exactly as in a slightly
disturbed aqueous rock ; yet so intensely erystalline is the whole mass, that
when the country was originally surveyed, these rocks were included in the
granite, though remarks were written as to its “ bedded appearance” and the
probability of its being metamorphic. ’

Some detached narrow bands of a similar rock, only without the large
erystals of feldspar, may be seen in a lane balf a mile E. of Tinnahineh, and
ag far within the general granite boundary. Higher up the Barrow, beyond
the first bend towards the east, a tongne of metamorphic slaty rocks may be
followed for a mile in that direction, being the continuation apparently of
those seen in the little wood on its west side. These are described as “slate,
very goeissose and highly micaceous,” “very gneissose micaceous earthy slate,”
and in one place the granite is said to “ pierce the slate with large veing.”*

In the country along the margin of the granite north of Graiguenamanagh
the exposures of the rocks are few and far between, and there was no special
point of interest observed. The slates, as they approach the granite, become
miicaceous as usual ; and in a distance of four miles, or one mile S. by E. of
Powerstown, slates and granite are alike concealed by beds of Old Red
s:ndstone and Carboniferous Limestone, which sweep unconformably across
them.

The Borris District.—All the low country abont Borris, and thence north-
wards up to the N.E. corner of Sheet 147, is composed of granite, more or
less covered by limestone gravel or by the local debris derived from the
granite itself,

About three miles E. of Borrig, however, about Killedmond, near the
margin of Sheet 147, there is some higher ground, in which we probably get
more near to the original upper surface of the granite; and we accordingly
find it full of large and small patches and veins and strings of metamorphic

* I have myself not the least doubt, after twice visiting this neighbourhood, that
the porphyritic gneiss above described, which is perfectly crystalline and with as
large feldspar crystals as any specimen of porphyritic gneiss I ever saw, is nothing
more than a Lower Silurian slate or grit rock altered by coming in contact with the
granite. More frequent examples of the rock would, I think, be seen in this country
where there are larger and better sections, as in a visit to the Rower in 1860 I
observed several large blocks of it scattered about near the margin of the granite there,
which were at least as likely to have been derived from some adjacent source as to
have been transported thither from Graiguenamanagh,
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sandstocne. mi\d :-n%rv olther conglomeritic ?;g R up to & hgight gf- 600 feet in about 4wo-thirds of a mile; and the beds dip-
thege close above 3’1 ey notices some of T ow ok :5: ing at 5° oF 6° in the same direetion, are made of red muddy or silty sand-
they are “ exact] like granite, and says 2 < gtone and red shaly sandstone, until we come to w:hmsh and greenish gray
Hill and Cat’s Bo)ék fithe rocksat Tory .S mpact fue grained sandstones, and then to greenish compact hardened silt
miles distant.” , places ten or twelve '8 and red and yellow silty caudstones, (See sectlon, fig. 9- .
Walking towards th b ) '.Phese beds appe%r on the top of the ridge to be absolutely horizontal. It
come, in the countr be west, we again g ;s in one of these greemsh yellow or greenish brown compact silty beds,”
and north of it 3’ abont Castlegannon - g as Mr. Wyle describes them, that the plants, shells, and fish scales were
whitish gray sands l‘IP"“ red, gray, and ] 3 found, which have been already mentioned. The stone splits readily into
shales and an oce: ones, with some red 29 g l.a.rge flags, 18 VeIY fine al_ld oven in texture, In 50me parts more gritty,
glomerate—ever asional band of con- oA E in "t;}“?rs more purely argillaceous, for some of which the name of “clay
%o have the sam); rtl)ck seen appearing 'é;‘; £ rock” is propose to be used. Un the western slope of the hill red beds
i b the wa most insensible in. %’E 3 appear at dlffere.nt Jevels both N. and S, of these green beds, in spch a way
bods are deserib dest- Many of these & o H a8 to make 1t difficult to 53y whether they are ander or over thé green and
stones.” ed as “red silty sand- Y 5 3 ellow stones; for it is sometimes difficult to determine whether they appear
a A Si nilar description may b § ég"’) g 1}?8 é:or:)se%u:.nce of the fall of the ground being greater than the slope of the
eOld R ay be given 5 5 @ g 3 or No ]
of the Arr?gieaﬂlgr as the teru%natioolf &4 3R g% .Red sandstones certainly come in in the Jower ground between the foot of
go north the %ncl' granite ; but as we 58 £ 38 Kiltorcan Hil fm.ld the Carbon{ferous Limestone, and. these seem to be again
towards the west ination of the beds .gﬁ © m covered by whxt_lsh and yellowxsh brown sandstones, 1t which some jmperfect
that some of the lo seems to inerease, so 22 casts of small bivalve shells were found, and which seem to be immediately
as 10° in that dir Wtqr beds dip as much g% . beneath the base of the Lower Limestone ghales.
The consequence rec 1}(:!1 in some places. 25 § The whole thickness of the 0ld Red saudstone here, from its base resting
of the formation :)Sf» t it the higher beds g § on the granite, t0 the top covered by the Lower T;imestone shale, Joes not prob-
yet spokon are mor which we have not ‘E g .. 2 ably exceed 00 feet. The upper beds of the 0ld Red, which contain yellow
proceeding to the e quickly reached in 82 LERK and greenish sandstones, flags, and shales, interstratified with the red beds,
where a low anel Wi?St' than they are o "1% 2 21z have been separated from the rest ander the name of the Upper 01d Red or
fall of ground ¢ ag e of dip and a gentle & 52 & g% g Yellow gandstone, and a separate figure, “ed” and a darker colour, has been
ther in that direcl?e them to Tecedo far. B B 5 . o assigned to them on the map. It would, however, be quite impossible to point
The Kiltorcan D‘?n- . Q0 4 Ei out on the ground to any definite boundary 88 that which separates this Upper
of the village of Bw{lrwt--—l_& little S.E. -E"é E § Old Red from the ’reirqamder on the formation. Tt is & purely arbitrary and
land of Kiltorcan %h yhale is the town- &2 149, = conventional subdivision, and is determined merely by the general lithological
which is 600 foos b & highest point of Py ] 2 character, by the occasional oceurrence of plant remains, and by stratigra-
and a half due E 2"9 the sea. A mile oy " : phical position, none of which are alone sufficient to prove the beds to belong
lower boundary (')fo thth‘% we reach the N 18 & to this upper group, and all three of which combined may possibly be.some-
stone resting on the r‘: Old Red sand- 2 g Py 5 : times fallacions. ' .
lowing is the sectio ug nite; and the fol- 5 E " 3 ( Valley of the Kilkenny and Waterford Razlway'.-——Beds having more or less
sandstone at this pa f?I'OSs the Old Red % g s j' of the yellowxsh green or white colours interstratified with the red sandstones
Tumediately a)l;or — E s s ] and ‘shales, stretch from Ballybale through the valley by Dogstown and
close to the boundve the granite, and =5 EF Carrickshock 10 Newmarket, and may be seen 1o many small erags, dipping
sandstone, a blockm‘y of the Old Red mé g8, gently to the NW, N.,ﬂand N.E, a8 they range 8Cross the valley. They
one large and sév Wélhs observed with B2 = S | nay be seen also farther ., aboub Kilkeasy, 18 various pla,ces,a.nd are believed
gragite in it. Foremh small pieces of g2 g5t 5 to stretch as far S. as Krnockmoylan, where the lower beds are supposed to
the westward, bed a thousand yards to E g ° e crop out from anderneath them.
reddish gray ’saudst of red, gray, and p 2% Some beds of yellow and yellowish gray sandstone, about Ballyhimmin,
the constituents oé} one, containing all '§0§ <\ g2 were supposed to render probable the occurrence of an outlier of the upper
served, often slopin gléamte, were  ob- g - i3 beds about that place. )
as the ground, so a g at the same angle = Eo ke ) A fault ‘wﬂl be seen Tupning N. and 8. across the map, along the eastern
stone floors, Patrtialls to form rough sand- ! 3 £S side of this valley; and just at the foot of the ridge, of which Kiltorcan Hil
sand, heather, and y covered with coarse = 1 forms part. Mr. Wyley believed that a line of fracture occurred here, partly
continue as for a8 rough herbage. These g gl =S ‘ on account of the beds in the valley about Ballyhale seeming to be as high
bottom of which a small hollow, in the ] 3 as, or higher than, those_on Kiltorcan Hill iteelf, and partly from evidence
water of which ils a little brook, the 8 p seen in the sheets both N. and S. of 157. Ithinkit probable that some crack
500 feet above ths at a level of about & E 4 does run along the line marked as fault in the map although I feel sure
this the ground r'e sea. To the west of g = z r that the dislocation is nowhere large, and is sometimes perhaps evanescent.
ises gently to the west sz _%; \ s The ground rises towards the west up to the slope of the Nine-Mile-House
o . >
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per but greener slope on the 8.E., which belongs to the Lower
Silurian rocks. The boundary between the Silurian and Old Red is very well
marked hereabouts, the slates appearing in the roads and ditches, and the soil
in the ploughed fields being full of their fragments, although many blocks of
0Old Red lie about them, till we reach the boundary, when the slaty frag-
ments suddenly disappear, and small crags of Old Red sandstone are often
visible,

This description applies as far N. as Cloghseregg Castle, east of which rise
Bishop’s Hill aud Coppanagh, which have already been spoken of as capped
by level, almost horizontal, floors of Old Red sandstone, of no great thickness
or importance, but interesting, as leading us to observe the former extension
of the formation over the country to the eastward.

We then reach a shallow valley, stretching across the Old Red sandstone
in which it is almost entirely concealed by local drift of clay #nd sand
beyond which the formation again rises into higher ground, some of the
lower beds spreading up towards the east to a height of 720 feet.

This is about two miles S.E. of Dungarvan, and a little beyond the strike

in changes more towards the east, and the beds dip more nearly due N.

At one part the ground rises towards the S. with such a regular gentleslope,
“nearly parallel to the inclination of the beds of the Old Red, as to carry those
beds far up the slope of the hill. Red sandstones stretch up to the trigono-

metrical point 697, and after being just removed from off the ground so as to

expose the Silurian slates for a space, they set in again, and stretch up Freagh

Hill to the height of 1,045 feet, near the margin of Glencoum wood, forming

 the outlier already spoken of. ‘
To the eastward of this the ground falls rapidly, and the Old Red sand-
It is obvious, moreover,

stone has been cut back to much narrower limits.

that its thickness begins here seusibly to diminish. About Ballyhale its
total thickness may probably be about 700 feet. This is the result at least
given by a carefully protracted section across it, on the scale of six inches
to the mile. About Thomastown the surface width of the formation mea-
sured from the town to where it crosses the Nore, is about 7,000 feet, if we
guppose it to have an average dip of 5° it will still have a thickness of 600
feet. About two miles east of Dungarvan, however, there is some flat ground
in which the surface width of the Old Red certainly does not exceed 2,500

feet. This, with a dip of 5% would give only 917 feet, and even with a dip

of 10° would only make it 435 feet thick. It has this inclination at two
places just to the east of this part, one showing “beds of gray and reddish
sandstone derived from the waste of granite, with large unbroken plates of
mica,” and the other higher beds of “ greenish, white, and yellow sandstone,
with beds of red silty slate.” For two miles further to the E.N.E. beds of
red sandstone below, and yellow, interstratified with red above, may be seen
occasionally in roads, brooks, and small quarries, and we then come to the
part where the Old Red passes from Tower Silurian slates on to Granite again,
since it here meets the boundary of the main mass of Granite, as it ranges N.

from Graiguenamanagh.

This is about a mile S. of Mount Loftus, and though there is no good expo-
sure or section of the rocks, yet the cuttingﬁof a road shows the Old Red here
and there stretching from the part wleere the Lower Silurian slates are uqa,l-
tered across the part which is micacised, and resting directly on the Granite.

From this point the Old Bed sandstone runs almost due north. Red and
yellow sandstone is seen N.W. of Mount Loftus in some roads and small quar-

ries, and near Brookhill House, and up to Barronmount House. It dips
ter width between the granite

W.N.W at 5° and does not occupy a grea €
ground and the Limestone than a few hundred feet, .and is probably not
thicker than fifty feet. Only one other quarry of it is to be seen further
north. This is at the bend of the road, about 1,000 yards E. of Goresbridge,

N.W., or the stee

|

.
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-where some rather thick beds of red quartzose sandstone make their appear-

ance, dipping E. at 5°. Beyond this point it is not again seen anywhere.*
The Carboniferous Limestone, near Ballyhole.—1In order to begin the de-

seription of this formation in detail, we will return to the neighbourhood of

Ballyhale. Half a mile N.E. of that place is Derrynahinch House, to the

east and south-east of which, and within a 100 yards of it, yellow and

white sandstones are partially exposed in one or two places, dipping east at

a low anglePwhile about 250 yards to the S.W. of it is the old ruined church,

near which black shales may be seen nearly horizontal, and crowded with

fossils of common Carboniferous species. A little way to the N.W. of the
old chureh black shales, mingled with coneretionary lumps of limestone,
apparently magnesian, may be seen 600 yards N. of Derrynahinch House,
blackish shaly limestoue, interstratified with black shales, are to be seen in

a lane, with several exposures of yellow sandstone 100 yards to the east, the

whole dipping eastward at so low an angle as to appear horizontal. Mr,

Wyley mentions the occurrence of an abundance of shells and corals, with a

fow trilobites, in the black shales.

The uppermost beds of the yellow sandstones may be followed from near
Derrynahinch 8.W. to Ballyhale, and may then be traced at intervals for half
a-mile to the N.W., curving round so as to dip gently N.E., but immediately
rolling over and dipping N.W. They thus make a small anticlinal promon-
tory, projecting to the north towards Knocktopher. On the east side of this
promontory Mr. Wyley deseribes thick bedded, very massive, magnesian
limestone, with black shales between the beds, and resting on dark gray
shales. The magnesian limestone, when fresh, is very solid, but speedily
decomposes into a brown powder. Copper pyrites and specks of green and
blue carbonate are disseminated through it. The beds are nearly horizontal,

Some of the sandstones below are gray, and thinly laminated, but others
that appear a little further north quite as close to the limestone, are said to
be greenish gray and red.

On the west side of this little sandstone anticlinal are quarries in gray and
dark gray magnesian limestone, with pearl spar, and erystals of carbonate of
lime, and sometimes with beautifully formed ecrystals of transparent quartz,
some of which are double pointed, lying in the decomposed magnesian lime-
stoue. Green tale is said sometimes to line the joints of the limestone.

A little to the S.W. blackish shales, with beds of impure magnesian lime-
stone, are again noted with smooth whitish sandstone a little to the south-
ward of them.

Hereabouts the sandstone recedes to the 8., making a little synclinal bay
or trough corresponding to the anticlinal promontory before mentioned. In
thig bay, especially in the townland of Ballybroodan, are several exposures
of the black shales, with brown sandy-looking beds lying nearly horizontal,
and crowded with fossils of the genera Spirifera, Terebratula (or Rhyncho-
nella), Orthis, &e., together with Fenestellee, and several corals and Enerinites.

The beds now described seem to stretch horizontally through Knocktopher,
where they are again visible, and over a considerable space about it. They
are not again visible further west within the limits of this map, exceptabout
half a mile due N. of Newmarket, where there are some large quarries,

The lower beds in these quarries are thin, black, earthy limestones, inter-
stratified with black shales, passing up into thicker and more massive and

crystalline limestone, with less black shale. The whole is still highly fossil-
iferous, especially in the lower parts.

* The O1d Red sandstone not only disappears north of this point through the remainder
of the district now described, but it never appears again at all on the eastern side of
Ireland, except in the form of a few local patches, of slight thickness and extent, such
as those near the Chair of Kildare, or near Portrane, in county Dublin.
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both the banks of the Nore show the upper beds of the Old Red or yellow
sandstone, while on the slope north of the river, here and there in the fields
and in the roads, beds of black shale, with thin limestone bands, make their
appearance, in a nearly horizontal position. They are here full of fossils.

These beds may be seen also in the first cutting on the railway, N. of the
station, dipping gently to the north under some other beds,a little farther on, of
“ blackish, dense, ringing limestone, massive in some parts, in others having
partings of shale, which become thicker in the lower beds, with but few fossils
except small Spirifers.” i .

About half a mile on the old Kilkenny road, due N. of Thomastown, are
large quarries in dark gray crystalline and crinoidal limestone, dipping
N.N.W. at about 4°; and a quarter of a mile farther on are other quarries
in thin bedded, blackish crystalline limestone, dippiug N.W. at 10°, and full
of fossils, of which Spiriferse were the most abundant, but Orthis, Leptense
and small Producte, were also common.

Similar limestone is seen in scattered quarries in the country between this
point and Newtown.

We have now examined a broad strip of ground for six miles, from S.W.
to N.E., and seen that the rocks, with some local variation, preserve every-
where the same general order of succession, black shaly beds below, resting
on the upper part of the sandstones, and covered, as we ascend, by thicker
and more masgive beds of dark crystalline limestone.

Thomastown to Dungarvan.—Between Thomastown and Dungarvan, four
miles further to the N.N.E., the few exposures of rock which are to be seen
in the limestone, are entirely in accordance with these statements.

There are two large quarries just N. of Kilfane, in which the beds dip
nearly due W. at about 10°. The upper beds are blackish erystalline lime-
stone ; the lower consisting of the same rock, with partings of shale ; fossile
not very abundant.

At a group of houses in the townland of Kilmanaheen,a mile S. of Dun-
garvan, yellow sandstones are to be seen in a lane to the east, and thin black
gray shales, with rusty arenaceous layers, in a lane to the west, the dip being
about W. at 5°, )

Not half a mile beyond Dungarvan, to the EN.E., is a large quarry in
strong bedded, black crystalline limestone, dipping N.W. at 10° while on the
road running S.E. of Dungarvan, as also in the lane leading S.E. from this
quarry, the top of the yellow sandstone is to be seen in contact with the
bottom of the black shales, both dipping N.W. at a very low angle. :

Stonyford to Dungarvan.—Having thus laid down a base line of about
eleven miles in length, from 8.W., to N.E., we will now proceed to traverse
the limestone plain towards the N.W., and examine the beds that lie above
those already described.

Rather more than a mile N.W. of Knocktopher is a little place called
Danganbeg, near which there is a good quarry of black, irregularly crystal-

line limestone, dipping about W.N.W. at 5°, and exposing a vertical thick-
ness of fifty feet, or thereabouts.

About 1,000 yards further to the N.W. is another large quarry in thin
bedded, black limestone, dipping W. at 7°, or thereabouts—(thisis near the
Hermit’s Cave) ; and similar beds may be seen, to the westward, near Tinvaun,
where they dip N. at angles varying from 10° to 12° and thus show the
strike of the beds to be curving towards the W.; as also N. of the Hermit’s
Cave, where they dip N.W. at 10°. Al these limestones are full of fossils.

As we proceed to the N.E., however, from Danganbeg, we shortly come
upon a rising ground exposing masses and crags of dull gray, glistening
magnesian limestone, heavy, scarcely effervescing with acids until ground
down, almost devoid of fossils, and readily decomposing, especially along the
Joints, into a coarse, rough, very heavy sand.
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is i appearance, as we proceed from the south, of a regular
baE(;.l lzflsb{'::k E)?tdalgxp gray m;gnesia,n I{imest:one, which stretches thence for
gome miles to the N.E., with an average width of about 1,000 yards. It
surrounds and encloses one little patch,' and another la.rgg one, of black,
rather shaly limestone, devoid of magnesia, and full of fossils, between the
Hermit's Cave and Flood Hall, beyond which it seems to be unbroken for
sonIl:) 1(1112;& ﬁzeseen here and there in crags running by Cherrymount, Knock-
nabooly, N. of Mount Juliet, and thence to the road and railroad to Kilkenny.
Tt is bordered on either hand by frequent quarries 10 dark limestone, without
magnesia and with fossils, all the beds having a general dip to N.W. at low
angles, so that those on the S.Ei)ag)pea,r to be beneath, and those on the
.W. to be above the magnesian beds. .
N }Y]s:oN.eof the point where the railroad is crossed by the ordinary road
from Thomastown to Kilkenny, the beds above the magnesian limestone are
well exposed, and they are found to be regularly interstratified Wl;l,!l ;Glhl'n
magnesian beds, forming, as it were, a transition from the mass ylv ic ﬁs
entirely magnesian to that which is quite devoid of it. Half a mllg e }to the
eastward of this point beds of ordinary limestone of bluish and blackis %ra.y
make their appearance in the middle of the magnesian band, and exten 1§
past Summer Hill House, and thus appear to divide it into two. Thlcla nlgr%v -
western and lesser portion seems to die away about half a mile to the N.W.
of Summer Hill, where a narrow band of gray earthy magnesian limestone
may be traced between two sets of quarries in blackish gray hmestonezi
with fossils, which is the only rock to be seen about Kibline Castle, an
thence to the north-eastward, through the western part of Castlefield House
Delrl‘xllfsrig'vver and broader part of the magnesian band, however, runs on t(}
the S.E. of Summer Hill, and thence northwards, through the.ea.stem part of
Castlefield Demesne, where it turns to the eastward, and, running a quarter o
a mile N. of Dungarvan, unites with a much larger mass of magnesian lime-
stone, which has hitherto run nearly parallel with it from the 8.W. Between
these two the band of black fossiliferous limestone lying over the magnesian
band which we have now traced, is brought to a termination, two quarries
of it being seen about three-quarters of a mile N.and N. by E. of Dungarva.:z
with black magnesian limestone surrounding them on all sides except the wes f
We will now return again to the S.W., and examine this larger mass o
ian limestone. )
maﬁgiltagoo yards N.N,W. of Tinvaun there is a quarry by the road side,
in thick, unevenly bedded, whitish, silvery-looking magnesian hmest‘(;ne,
often having a saccharoid texture. ~This spreads far to the N.W., about
Chapelizod House, which is within the limits of the next sheet, to the ]zwﬁt,
(see Explanation of Sheet 146), and also runs N. to Kelly, and N.E. by Kel s(i
borough House, and a little to the north of Stonyford. Tt is well expi?eh
about those places in little cliffs on the banks of the King’s river, whic
falls into the Nore, a mile and a half E. by N. of Stonyford. Josel
It is generally described by Mr. Wyley as a light gray stone,hg ](;seri
granular or saccharoid in texture, and fall of cavities or cracks, whic a.or
lined with crystals of the maguesian carbonates (brown spar, bitter spa;;n
pearl spar). It is here full of nodules and irg‘egular lumps of chertt,hgex;eha'vz
black or dark gray, and some of the cavities and cracks nes?r11 gi > hare
crystals of quartz instead of the carbonate spar. Fossils, es;;letzg y crinite
stems, are to be seen here and there, both in the chert and the {nagor ian
limestone. The stratification is often obscure a_nd appears méegu ar, ox else
the beds seem to have been much rolled and twisted. N ea.ﬁ :ﬁn}‘rlt;or 1 1
band is a mile and a quarter in width, from N.N.W. to S.Sv-v " 5% orp6° e
non-magnesian beds above and below it being about N.N.W. a .
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we could imagine the inclination to be steady at 5° for that distance, it would
give a thickness of 570 feet for the magnesian band here ; but if there be
much undulation, that thickness will be much reduced. The beds above it
are that black eompact limestone which is taken here to represent the calp
or middle part of the limestone series, They may be seen in quarries a little
to the N.E. of Garrynamann House, and in the brook that comes down to
Ennisnag Bridge.

The magnesian limestone may be seen in low craggy cliffs on the left (or
east) bank of the Nore, half a mile to the northward of Annamult House, and
at several spots further to the N.E.; but though it retains its silvery lustre,
and in some places its whitish colour, it generally gets of a darker gray, and
becomes, as we we proceed towards the N.E., almest black. It loses the
cherty nodules also, and generally becomes more like the lower band of mag-
nesian limestone with which it seems to coalesce, as already described, a mile
or so to the S.W. of the demesne of Gowran Castle.

Dungarvan to Qoresbridge.—We have now traced all the beds belonging
to the lower part of the Carboniferous limestone group, up to the country
about Dungarvan. It will be recollected that to the N.E. of this point the
0ld Red sandstone commences sensibly to dwindle and die out. It will be
interesting to examine whether any thing of the same kind takes place in
the bottom part of the limestone itself, as we trace it towards Goresbridge
and Bagenalstown.

About a mile S.8.W. of Powerstown, in the old road from Graigunenama-
nagh, the top of the Old Red sandstone may be seen passing up into black
sandy shales belonging to the Lower Limestone shale. Going N. along this
road, a large quarry, in black limestone, lies about 200 yards to’the west of
it, the uppermost beds of which are magnesian. Two or three hundred yards
further north there is a quarry by the roadside, in gray earthy fine-grained
magnesian limestone, and 100 yards beyond that we come to blackish erys-
talline limestone, with fossils, and one magnesian bed running through the
middle of it. All these beds seem to dip N.W. at 10°, or thereabouts, The
magnesian limestone is well seen in and about Powerstown itself, and in some
small scattered quarries a mile to the N.E. of it, while a quarter of a mile
N.W. of Powerstown is a large quarry in the gray non-magnesian limestone
over it. This magnesian limestone of Powerstown is belieyed, therefore, to
be an independent lenticular mass of that rock, distinet from the large mass
olf; magnesian limestone which ranges through the country still farther to
the N.W.

About 700 yards E.S8.E. of Johnville Bridge is a large quarry in black
muddy limestone, parts of which are crystalline, dipping N.W. at 5°; in the
south-western part of this quarry is a dike-like mass of magnesian limestone
between two strong joints,

Three-quarters of a mile east of this, and a little west of Barrowmount
and Brookhill, the earthy shales, indicating the presence of the Lower Lime-
stone shale, may be seen above the little skirt of Old Red there.

Half a mile further N., in the wood north of the Druid’s Altar, there are
beds of dark gray shale, alternating with sandy flags below, and with flaggy
limestones above, dipping W, at 10°%. These are said to be exactly like the
beds near Ballyhale. A little west of these on the S. bank of the Barrow,
below Goresbridge, beds of black muddy limestone, with shale partings, are
seen ; they dip W. by 8. at 10° and are full of fossils.

Three-quarters of a mile 8.W. of these are gray crystalline limestones,
largely quarried and burnt for lime, dipping W. at 10°, or thereabouts ; and
a quarter of a mile still further west, are quarries in black magnesian lime-
stone, decomposing into sand.

In the north-west outskirts of the village of Goresbridge, dark gray lime-
stone may be seen dipping N.W. at 5° while a little further west, near Yel-
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low Lough, black magnesian limestone may be seen dipping N.W. under beds
of light gray crystalline non-magnesian limestone, and those covered by light
gray magnesian limestone. All the darker limestones, both here and else-
where, and some of the lighter magnesian limestones are very fetid.

It is obvious that we have near Goresbridge a repetition of the same gene-
ral section that we have traced all the way from the neighbourhood of Bally-
hale and Knocktopher. ’

It will be recollected that the last known exhibition of the Old Red sand-
stone, as we traverse this district towards the N., is the one a mile or so E.N.E,
of Goresbridge. In like manner, the last exhibition of the Lower Limestone

shale, is the one just mentioned in the wood N. of the Druid’s Altar. How .

far it extends beyond this is doubtful, since there is no exposure of any rock
about the lower margin of the limestone, for several miles to the porth, It
either dies out shortly, however, or is eventually overlapped by the upper
beds of the limestone series, since no rocks answering to the Lower Limestone
shale are ever again seen along this boundary of the Carboniferous limestone
from Goresbridge into Dublin Bay.*

Goresbridge to Bagenalstown.—The band of magnesian limestone sometimes,
as we have seen, containing beds which are not magnesian, ranges from the
neighbourhood of Goresbridge nearly due N., still maintaining a surface width
of more than a mile. It shows itself here and there in knobs, or has been
worked in small quarries, appearing as a dark gray erystalline limestone
with cavities; but from its ready decomposition into a mere sand of small
crystalline granules, it is of little value even for the roughest purposes.

Less than a mile nearly due N. of Goresbridge on the left (or eastern) bank
of the Barrow, there are large quarries in bluish black very fossiliferous non-
magnesian limestone in thick beds, nearly horizontal, or dipping W. at 2°.
This is about 1,000 yards W.N.W. of the last quarry of Old Red sandstone,
and it is itself the last quarry of non-magnesian limestone on this side of the
Barrow till we get north of Bagenalstown. This, however, does not appear
to be the result of any dying out or disappearance of the Lower Limestone
beds, but rather because all the beds to the northwards become magnesian.
It will be recollected, or will be seen by reference to the map, that the mag-
nesian band is separated into two beyond Dungarvan, and that these coalesce
as we come north, so that as we proceed in this direction, the magnesian ele-
ment seems to become more abundant and universal in the lower part of the
limestone, and eventually to become universal throughout its lower portion.

About a mile N. of Kilgraney House there is a group of quarries showing
dark gray very fetid magnesian limestone, some of which is cavernous or
cellular, and having that arenaceous look which is so charaecteristic of mag-
nesian limestone. ’%he beds seem to dip W. at 10° and some of the quarries
are within two hundred yards of the little ridge which is the boundary of
the granite.

The edge of the granite, although it is nowhere distinetly exposed, is yet
traceable by the oceurrence of numerous blocks and crags of the rock, some
actually in place perbaps, others just fallen or slightly moved, all the way
from Graiguenamanagh to near Goresbridge and Bagenalstown, being bordered
first of all by the mica schist or altered Lower Silurian rock, then by the un-
altered Old Red sandstone and Carboniferous limestone.

The magnesian limestone is seen again at three places on the banks of the
Barrow, and also in Bagenalstown, where there are quarries in both dark and

* It is quite possible that the overlap of the upper beds of the Carboniferous lime-
stone, which is so probable in the Dublin district, commences as far south as Gores-
bridge or Bagenalstown., In that case, the Old Red sandstone and Lower Limestone
shale, may be continuous under Kilkenny and Maryborough, and re-appear at tl}e sur-
face about Slieve Bloom, although they die out altogether, or only occur in discontinuous
patches, towards the N, and N.E. through Carlow, Kildare, and Dublin.

147, 157 D
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i r or cavernous magnesian limestone dipping N.W. at 8°
ISl1g111111;la.grral"'oyc](:,e Evlﬂ;al‘x the sa.mebdilié m?};gl?lsq be seen N. of Bagenalstown, above
near the banks of the river. )
Wﬁieilsaﬁlngﬁ?;e;te that from the depth of the drift, consisting chiefly of
limestone gravel, no quarries have been opened close to the granite, so as to
expose the junction of the two rocks. It is probable t'ha,t if there weredvye
should find pieces of the granite and patches of granite sand enclose ;)n
the limestone, as they have been found at several places in the county Du li
lin, even at some distance from the granite boundary, and as the sand at al,1
evénts, if not the fragments, is to be found in the Old Red sandstone to the
song}lllv;ar;i; Middle Division of the Limestone.—Immediately over or to the
north-west of the magnesian band which has just been described, we meet
with a set of beds that have been grouped together under the above designa-
tion. We have already mentioned the occurrence of compact black limestone
at Garrynamann, a little N.E. of Kells, in the 8.W. corner of Sheet 1141
Similar black compact ringing limestone, with or without partings of b i(':
shale, are to be seen in scattered quarries over the country to the N.E. of t1 i)s,
up to Ballyda and Danesfort House, and from that to Annamult and the Glebe
House of Skeaghaturkish. These beds dip at various low angles to the W.
or N.W. or N., in which direction they are sqcceeded by more massive cr(}lis-
talline gray beds, full of large corals, that will be described presently under
f the Upper Limestone. .
th%l;e:ri:ing thesg II))eds to the banks of the Nore, we meet with a par{)o'w
belt running N. and 8. along the river, in which nothing but the local de Il‘lls
of yellow crystalline dolomite is to be met with, evidently derived from the
rock just beneath the surface ;* but immediately after crossing the river _WI«:
again find a line of quarries in thin-bedded black compact limestone, Wit
shaly partings. These beds are seen in many quarries over all the country
N.E. of Bennett’s Bridge up to Blanchville House. Fossils are rare in these
beds, though an occasional coral or producta occurs, and encrinite stems more
fregl:e: gli)trt'le place called Dunbell, between Prospect and Blanchville House,
there are three quarries in which the blackish close-grained limestone seems
to be strongly magnesian. It is prﬁsumed therefore that there is an isolate
ian boss here, as drawn on the map.
magnﬁ:g: 111)' of Clifzden, which is a mile N. of Dunbell, are three or four
quarries scattered about, in which black compact, raz:ely. fossiliferous llme}
stone, dips at 5° to the eastward. One of these quarries is three quarters o
a-mile N.W. of Clifden. Similar limestones dip 8.E. at 5° a ll.ttle S. of St.
Martin’s Well ; while half a-mile north of that well, and also still further N.
at two points about three miles N.E. of Kilkenny, the same beds dip still
0
N'%lz:e'ﬁa.re still two other quarries in beds apparently the same as those now
described. One of these is in the townland of Cellarstown West, just N. of
a road leading to Kilkenny, where black compact regularly bedded limestone,
with few fossils, dips W. at 8° ,'SaEnd thiooother is near Sion House, a mile S.E.
ilkenny, where the dip is S.E. at 10° ) )
of gﬂa.kl(lmth);’se places the glack, compact, shaly, and calpy looking beds, dip
towards others that have more of the lithological character assigned to the
Upper Limestone, and they are therefore believed to warrant the suppo-
sition of an anticlinal ridge in the middle beds, the axis of which runs off
N.N.W. for four miles from Dunbell, and is then crossed by another smaller
anticlinal elevation running about W.S.W. to the outskirts of Kilkenny.

* This dolomite will be mentioned again presently.
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That the beds have this lie is rendered probable, by the boundary of the
Upper Limestone drawn by it, being parallel to that of the Coal Measures to
the north of it, which is one determined upon much more certain evidence,

Returngng tow to Dunbell and Blanchesville, we may follow the black
compact limestone, towards the E., by means of small detached quarries, till
We come to a large quarry of it 400 yards S. by E. of Gowran Castle.

Before reaching that, however, we should have passed about Fox Lodge
and the Glebe House, by several quarries of yellow highly crystalline dolomite
which is seen also a little N. of the town of Gowran. This yellow dolomite
appeared to Mr, Wyley to be a part of the calp beds, that had been converted
1nto dolomite subsequent to their deposition by some metamorphic action.

About a mile N.E. of Gowran thero are several large quarries of thin
bedded, compact, muddy looking black limestone, with shale,partings and
independent beds of shale, all dipping steadily to the N.W. at from 5° to 10°,

These are the beds that lie above the Lower Limestone magnesian band,
described before as ranging to the west of Goresbridge, and form part of the
section that may be seen in a westerly traverse from that place.

A still more complete and almost continuons section across this ealp band,
and into the Upper Limestone, may be stadied Just 8. of Monefelim, where
there is a regular chain of quarries opened in a line, about W.N.W. and
ES.E, or directly across the strike. The limestone is sometimes light,
but generally dark gray, compact, thin, and regularly bedded with shale
partings, with few fossils except an occasional Euomphalus or Goniatite. The
lowest beds, or those in the most easterly quarry, are said to be slightly
magnesian, and the uppermost, or those in the largest and most westerly calp
quarry, are described as “black marble much used for tombstones,” It 1s
traversed by two sets of joints, one coursing W, 20° N, and the other N. 30° Ww.,
80 as to cross each other at angles of 40° and 140°.

The dip is W.N.W., or thereabouts, at angles varying from 5° to 10° and
the width of the band assigned to the calp here is about 4,000 feet, which,
with a mean inclination of 5° would give a thickness of 348 feet.

The quarries near the Glebe House to the west, which are assigned to the
Upper Limestone, show more massive crystalline and rougher beds, full of
Products and large Corals,

Other calp quarries are to be seen farther north, near View Mount, and
beyond it, towards the N.N.E., an occasional band of dolomite making its
appearance in them,

A good section was exposed too in the cutting of the railway, showing
many beds of dark shale to be there interstratified with the limestone.

Near the Royal Oak, a mile and a quarter W. of Bagenalstown, there is a
large black marble quarry near the middle of the group, and another in the
same strike further north, one-third of a mile 8. W, of Killinane House, the

beds in both dipping W. to W.N.W. at from 8° to 12°.

The Upper Limesione.—In order to trace the order and the range of the
lower part of the carboniferous limestone, and describe the position and the
lie of these beds in the different parts of our district, it was advisable to
commence on the south, where we had their undoubted base in the Old Red
sandstone. In order to do the same thing for the upper part of the formation,
it will be better to commence on the north, where we have their undoubted
top in the shales of the Coal Measures.

Bagenalstown to Gowran.— About three miles N.W. of Bagenalstown, at the
extreme northern edge of Sheet 147, or a little way inside of 137, the very
bottom shales of the Coal Measure group and the top beds of the Carbonifer.ous
Limestone may be seen in junction, The limestone is' dark gray, crystalline,
with much chert, and the shales are hard, black, or dark gray ; the dip of both
is W. 10° N. at 5° or 6° .

The Coul Measure shales may be scen for a mile or two S. of this, at many
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places on the slope of the hill, but the Limestone is only visible once for the -

space of a mila, where it is seen to dip N. 30° W. at 5° and to contain many
roductee.

hr’%if ne(zlrt quarries to the southward are those about a mile to the west-
ward of Shankill Castle, where light gray crystalline limestone is shown in
some large excavations. The beds are often five feet thick, and the stone is
often full of large Product. Nodular layers of white chert occur near their
‘top. They dip at 5° to the W.N.W., and the Coal Measure boundary is not
more than 100 yards from them, as shown by some black shales and flags to
be seen a little to the northward of them. About a mile to the southward of
Shankill Castle, and a little west of Mountrath House, are quarries in the
Iower beds of this subdivision, cousisting of dark gray limestone nd black
marble, and coarse massive blackish gray limestone, very fossilifexous, with
Produet®, Lithodendron, &e. ]

Three quarters of a mile S.5.W. of these are the Monefelim quarries men-
tioned before, as above the calp section there (p. 51), likewise full of fossils,
and in thick beds; said to be much “shattered,” but not faulted.

Over these occur quarries in thick irregular beds of light brown and
yellowish white dolomite, with white chert nodules, The dip is from W. to
N.W. at angles varying from 5° to 10°, )

The surface width of the band assigned to the Upper Limestone here is
rather more than a mile and a half. 1f we take it as 8,000 feet, and allow as
before an average dip of 5° the thickness of the subdivision will be 696 (say
700) feet ;* if the average dip be 10°, the thickness will be 1,392 feet.

1f we follow the margin of the Coal Measures to the S.W. from near Pauls-
town or Shankill, we find abundant evidence of their existence in frequent
little exposures of black shale, and large quarries occasionally on the hill
slopes, but the appearance of the limestone in the low ground is less frequent.

There are, however, a group of limestone quarries close to the Coal Measure
boundary in the townland of Flagmount North, about three miles N. by W. of
Gowran, A small anticlinal curve may be seen in these, producing a slight
flexure in the boundary of the Coal Measures. Several quarries are scattered
over the ground S. of this, showing gray massive limestone, generally full of
Producte and Corals, and rarely containing any Crinoidea. They dip generally
at low angles to the N. )

South of these, and nearer Gowran, we come upon a tract about three miles
long from E. to W., and a mile broad from N. to 8., in which the rock seems
almost entirely composed of a yellow or dun coloured crystalline dolomite,
including here and there smaller spaces of ordinary non-magnesian limestone.

The dolomitic band near Monefelim, mentioned just now, is supposed to be
the north-eastern end of this tract, and it seems to terminate more suddenly
and abruptly towards the west; its boundaries, however, from its capricious
occurrence and sudden appearance and disappearance are very difficult to
trace, and those given in the one-inch map mast be taken with the requisite
allowance.

This dolomitic tract seems to be separated from the other in Gowran, which
was described with the Calp by a narrow band, in which there are two or
three quarries of dark regularly bedded, partially crystalline, fossiliferous
limestone, that does not seem to be at all magnesian.

* 1 believe that 700 feet is considerably less than the true thickness of the Upper
Limestone of Kilkenny and Queen’s County generally; as near_Johnstow‘n, in the
latter county, there are hills of at least that height above the adjacent pla.m wholly
within the formation, the beds lying at a very gentle angle, and not inc}udmg either
the uppermost or the lowest beds of the group. In county Clare a thickness of at
least 1,500 feet of solid limestone, without a break or change, may be measured, bed
by bed, below the Coal Meagure shales.
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Gowran to Kilkenny.—In the townland of Moonhall, about two miles N.
by E. of Blanchville House, is the extreme southern point of the Coal
Measures of the Castlecomer coalfield. Immediately to the west of this point
is a little glen, showing beds in the Upper Limestone for a third of a mile to
the southward across their general strike, On the east side of the glen the
bed§‘are light gray, massive, rather unevenly bedded, and in parts very
fossiliferous. They dip N. at a slight angle under the black gray shales of
the Moonhall Coal” Measures. On the west side of the little glen, however,
towards which these beds strike, nothing is to be seen but light yellow
crystalline cellular dolomite without any appearance of fossils, unless the
cavities denote the places from which shells have been removed. This
dolomite forms a well marked N, and S. band, about 250 yards wide,
spreading out to the south so as to be 600 or 700 yards in width, and visible
here and there over a space of a mile and three quarters from'N, to S.

No limestone is visible close to its southern portion, though there are lines
of quarries between it and the other large dolomitic space before spoken of,
showing strong thick beds of dark limestone, full of Productz and other large
fossils, dipping steadily N. at from 8° to 13° and striking directly towards
both dolomitie tracts.

Near the northern and narrower part, however, of the dolomite, west of
Moonhall, it is terminated by a definite N.and 8. line, with light gray massive
fossiliferous limestones striking up against it, and dipping N. at 5°. These
appear precisely the same beds as those seen in the little glen on the east
of the dolomite, which cuts through them like a broad dike, as if it were an
intrusive mass of igneous rock.

A little further west, just 8. of Clarabricken Castle, are quarries in light
gray crystalline limestone full of Productw®, but patches of dolomite occur
again half a mile W, and N.W. of that.

A small E. and W. fault seems to run through Clara Castle, as coarse gray
limestone, with a baud of yellow dolomite strikes N., with a dip of 15° to the
K., and a little east of the Castle abuts against black shales belonging to the
Coal Measures.

North of the fault these black shales seem to be a good deal disturbed, but
the yellow crystalline dolomite comes out from underneath them on the west,
and ranges alongside them by Kilmagan House, up to Feathallagh House,
where it dips E.N.E. at 5°. _

In the country W. and N.W. of Feathallagh House, lines of gray crystal-
line limestone with Productss may be traced in many quarries for a distance
of more than two miles, all dipping north-easterly at angles varying from 5°
to 10°, through the parish of Kilkeeran, into the townland of Fermoyle, in the
parish of Kilmadum, where the limestone bedscurveregularly round towards the
west, and dip N. at 10° or thereabouts. The Coal Measures of course follow this
curve, and there are many exposures of the rocks of both formations, which
render it easy to trace their boundary with great approximate accuracy.

Even here the limestone is full of dolomite, alternate bands of blue lime-
stone and brown dolomite being seen close up to the base of the Coal
Measure shales.

From this neighbourhood the boundary of the Coal Measures sweeps round
to the westward and southward, its exact position being greatly obscured by
limestone gravel ; a quarry of limestone dipping N.N.W. at 5% may be seen
in the townland of Knocknew, with black shales having the same dip 200
yards to the N.W. of it, and another in the townland of Radestown North,
shows beds dipping W.S.W,, at 5° in which direction dark gray Coal
Measure shales are seen on the hill in Radestown South, which lies about two
miles N.N.E. from Kilkenny. i

Immediately to the south of these Coal Measures is a line of quarries
showing bluish, gray, erystalline, thick bedded limestone, with a few nodular
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chert layers. The fossils were chiefly Products and Encrinites. The joints
were open and filled with brown earth ; the dip is N.N.W. at 5°,

A smalRquarry about balf a mile to the east of this shows similar beds, as
well as another about a mile to the W.8.W., between the river Nore, and the
road from Kilkenny to Freshford. .

No other quarries are opened on the northern side of the city of Kilkenny.

The quarry S. of the Lunatic Asylum, and near Sion House, has been
already spoken of as belonging probably to the calp division of the limestone.
There is, however, another large quarry on the other side of the river before
reaching Archersgrove House, which from its containing the large Producte
and other fossils, has been classed as Upper Limestone. It is blackish or
bluish gray, thick bedded, the lowest beds affording a beautiful black marble.*
The beds dip 8.at 10° Mr. Wyley says that the chief of the Kilkenny
‘marble has been obtained from this quarry and the one near Sion House.

A band of yellow crystalline dolomite shows itself here and there just S, of
these two quarries, running E.N.E. and W.S.W. for more than a mile,

Another patch of it also appears a little back from the right bank of the
river, half a mile below, while on the opposite side of the river two quarries
are seen near the lower road, in massive gray limestone, with fossils such as
Goniatites, Productee, and Corals, the beds dipping S.W. at 10°,

District S. of Kilkenny.—At the bend of the river near River View, we
come on a very complicated district, which runs thence for some miles to the
southward. Rudely parallel bands of gray limestone, full of Products and
yellow crystalline dolomite devoid of fossils, run side by side for a mile or
two. The dolomite shows no certain stratification, while the beds of lime-
stone, though dipping and striking in different directions, generally abut
against the dolomite wnore or less directly. The dolomite bands either end
abruptly towards the N. along an E.and W. line, or are cut off by a fault
ranning in that direction ; towards the south they seem to die out more
gradually, the western one in about a mile, the next in about two miles, while
the most eastern and largest, which is in some places 700 or 800 yards across,
continues on down the river to Bennettsbridge, and probably for two or three
miles further S. )

This band of dolomite has the Calp on the east of it, and the Upper
Limestone on the west, so that it is doubtful to which division it properly
belongs., At the point where the little brook coming from near Blancheville
falls into the Nore, it may be seen in direct contact with the gray massive
limestone, containing Products and Lithodendron, and the limestone there
seems to dip towards the dolomite. Two-thirds of a mile nearly due E. of

this, are quarries in calp, not a hundred yards from its boundary, in which the’

beds dip S.W. and strike, therefore, obliquely against it. The dolomite itself
ig largely erystalline, hard, massive, much jointed, the joints being sometimes
cuboidal, and at others more prismatic, the stratification undistinguishable,
and the rock looking, as Mr. Wyley says, like granite at a little distance, It
is often very cellular, with cavities as large as walnuts, but sometimes much
larger, and it disintegrates in some places quite irregularly.

* Dr. Boate, in his “ Ireland’s Natural History,” which has lately been reprinted by
Mr. Thom, together with some other curious tracts, says— Besides the freestone,
which is almost in every part of the land, there is marble found in many places, but
most about Kilkenny, where not only many houses are built of the same, but whole
streets are paved with it. The quarry out of which they have their marble at Kil-
kenny is not above a quarter of 4 mile distant from the town, and belongeth to no body
in particular, lying in common, for all the townsmen, who at any time may fetch as
much out of it, as seemeth good unto them, without paying any thing for it; it is in
fashion like unto quarries of freestone, to wit, a wide open pit, whereout stones and
pillars of great thickness and heighth may be digg’d. This marble, whilst it is rude,
and as it cometh out of the ground, looketh grayish, but being polished it getteth a fine
blewish colour, drawing somewhat towards the black.”
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Some of the appearances induced Mr. Wyley to suppose that the N. and S.
crack already spoken of as possibly running by Ballyhale, was continued here
along the bed of the Nore, producing disturbance, although with no great
amount of dislocation. . :

In the piece of country 8. of Kilkenny and west of the Nore, as far S. as
Bennettsbridge and Danesfort House, there are numerous quarries in the
Upper Limestone, which forms here a shallow basin dipping everywhere
towards its central portion, about Outrath or near Prospect House. The beds
are usually dark gray, thick, and massive, and commonly fossiliferous, the
fossils being various species to which Mr. Wyley gives the following names :—
L.lthodendron and Lithostrotion striatum, Astrea aranea and another,Aulopora
gigas, Cyathophyllum basaltiforme, Syringopora ramulosa, Turbinolia fungites,
Encrinite stems, Spine of echinus, Echinocrinus(?), Lepteena 4naloga, Producta
large, Orthis large, Lima alternata(?), Cirrhus, Euomphalus, Natica, Loxonema,
Goniatites, &c.*

If we were to extend our examination to the westward, into the district
belonging to Sheet 146, we should see that the little basin of Upper Limestone
was almost isolated by a bay of calp running in towards Kilkenny on the
west, as if to meet that already described as running towards it from the east.

The Dunmore Ridge of Limestone.—The Coal Measures which strike down
into the valley of the Nore, north of Kilkenny, in Sheet 147, rise out of that
valley with the same strike towards the W.8.W., in Sheet 146. They are
nowhere actually seen in the bed of the river, but they probably run across
it, dipping first to the N.N.W., and then rising again and dipping S.S.E., so
as to allow the reappearance of the limestone from underneath them, which
takes place north of the Mount Eagle Distillery and Dunmore House, in Sheet
146. This limestone runs also across the N.W. corner of Sheet 147, showing
itself as bluish gray crystalline fossiliferous limestone, bent into an anticlinal
ridge, the axis of which runs N.N.E. and 8.8.W., so that the beds dip S.E.
and N.W., passing in each direction under the Coal Measures. It is dolomitic
in two places here also, just as it is S. of Ballyfoyle Castle, the dolomite
being interstratified in alternate beds with the fossiliferous limestone.

This little ridge of limestoue is that which runs up to the cave of Dunmore,

Coal Measures forming the southern portion of the Castlecomer Coalfield.—
The black Coal Measure shales, flags, and grits, can be seen abundantly just
inside the boundary drawn on the map, and also here and there over the
whole space, coloured black on the map, so that there is no occasion to enter
into minute details for the mere purpose of proving their existence. The
beds are much more contorted than those of the limestone, as usually happens
with the softer and more yielding rocks in all disturbed countries, the con-
tortions being both sharper and meore irregular in form than in the more
massive rocks below,

On the east side of the district, about a mile S.W. of Cranroe, in the parish
of Shankill, and the townlands of Kellymount, Coorleagh, and Shankill, there
are some extensive quarries which have been long opened in the lower beds

of the Coal Measure series, for the purpose of extracting flags. Hard dark
gray flags, with annelid or molluscar tracks on them, occur here, apparently
at a much lower level than that at which they are worked in the county
Carlow and in other places,

There is a good thickness of black carbonaceous shale a little way above
them, in which trials (of course unsuccessful), have been made for coal,

* These names were mentioned by Mr. Wyley in his notes written ten years ago. It
will of course be understood that Paleontologists have now altered them. They are
mentioned here as indications only. They seem in this district to be almost confined
to the Upper Limestone, while the Lower Limestone hae chiefly Spirifere and En-
crinites. In Limerick all the above fossils occur most abundantly in the Lower Lime-
stone.—J, B. J.
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Other quarries, in beds apparently at a higher level in the series, as well
as at a greater height above the sea, occur about a mile N.W, of Cranroe,
immediatelyanorth of the trigonometrical point 993, in the townland of
Lacken, and parigh of Oldleighlin. These quarries afford a hard gray flaggy
grit, very extensively used. In all these quarries the beds have a general
inclination to the westward, rarely exceeding 5°,

Baurnafea Colliery—About three miles to the west of the flag quarries,
and two miles north of Castlewarren two thin beds of coal are worked in the
northern parts of the parishes of Shankill and Tiscoffin, in the townlands of
Baurnafea and Keevanagh. ,

The crop of the uppermost of these beds was traced by Mr. Warrington
Smyth, in the year 1845, for a distance of more than a mile, from N.N.W. to
8.8.E. It was a bed about one foot six inches thick, of culm or impure coal,
and dipped to the E.N.E. at about 5°, or from 1 in 12 to 1 in 9. A number
of pits were sunk a little wag inside the outcrop, the deepest of which was
forty-three yards when Mr. Du Noyer visited the colliery in the year 1857.
A water level, according to Mr. Smyth, had been driven a distance of 288

ds from a small wood near the southern end of the colliery, in a N.E.
direction, cutting the coal at a point where it was only twenty-two yards
below the surface.

At the most southern pits the coal flattened, and the crop turned round
the hill towards the E., and seemed inclined to strike off N.E., as if the coal
formed a shallow trough or basin, but it was never traced farther.

Near the centre of the outerop another small seam of good coal, about six
inches thick, was pointed out to Mr. Du Noyer in the bed of a small stream
that forms the boundary between Baurnafea and Keevanagh, 200 yards
above the point where it joins two other little streams, one of which forms
the boundary of Coolgreany.

This was at & distance of abont 350 yards west of the outerop of the upper
coal ; and supposing the surface were level, and the dip were 5° on an aver-
age, would lie at a depth of thirty yards below it.

In the Castlecomer district, the first or lowest coal (that of Gale Hill), is
6 inches thick ; and the second coal is 1 foot 6 inches thick ; and 100 yards
above it. :

This would be a sufficiently close approximation to make it not improbable
that these are the two lowest coals of the district, lying at a height of
between 1,300 and 1,400 feet above the limestone.

As, however, the Baurnafea colliery is more than three miles distant from
the Cooleullen colliery, which is the nearest where any of the Castlecomer

coal fields have been identified, any conclusion on that point must of neces-

sity be rather vague.

Al the evidence we possess, however, is in favour of the supposition that
the coals at Baurnafea are the lowest, beds of coal that enter into the struc-
ture of the district comprised in Sheet 147 ; and that, consequently, all the
beds in the area coloured black, except the part immediately to the eastward
of these coal crops, lie below the coal, and, therefore, that any search in them
for coal will be entirely fruitless.

Whatever coal may formerly have existed over this area has long ago been
removed and swept away by the action of the denuding forces, which have
cut down the rocks in order to produce the present surface of the ground,

6. The Drift.

- In this district, as in all others in the British Islands, bare rock is ounly
to be seen occasionally. Even if we strip off the mere vegetable covering,
and the mould or soil to which vegetation has contributed, we still seldom
meet with the solid rock. There is usually a thickness varying from one
foot to ten, twenty, or even in some cases 100 and more, of loose and inco-
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herent earthy matters between the actual rock and the soil, This superficial
accumulation, as might be supposed, is almost always derived wholly or in
great part from the rock which is most prevalent below. Pebbles of granite
and granitic sand abound over the granite country, the debris of Coal
Measure shales and grits over the Coal Measure ground, fragments of Lower
Silurian slates and grits over the Silurian area, Old Red sandstone blocks and
sand on the Old Red sandstone districts, and pebbles, large and small, of
Limestone, over all the Limestone plains.

It might also be easily accepted as but natural that where high, steeply
sloping ground is formed of one kind of rock, and the low plains along its
foot of another kind, that more or less of the debris of the higher should be
swept down over the lower country. When then we examine the gravel and
superficial accumulations that cover the Limestone at the foot of the Coal Mea-
sure hills, it need not surprise us to find along with the Liméstone pebbles a
great quantity of Coal Measure fragments, or that sometimes those are even
in the majority ; or, lastly, that the Limestone is covered first by a layer of
Limestone gravel, and that again by a layer of Coal Measure drift.

Neither should we be much surprised to find blocks of Old Red sandstone
lying on the slopes of hills capped by that rock, or the flanks of hills whose
summits were Granite, strewed, with blocks of Granite, even where the slopes
were formed of Silurian slate.

When, however, blocks or pebbles, or fragments of any sort, composed
of one kind of rock, are found strewed over the ground at greater heights
above the sea than that rock ean itself now be found at in the neighbour-
hood, or when considerable blocks of rock have been transported far from
their parent sites, over hills and across valleys, and left in large quantities in
situations where no possible natural agency now at work in the district could
carry them, our interest naturally becomes excited in the endeavour to solve
the problem of their mode of transport.

Lumestone Gravel.—Gravel and brown clay, containing a greater or less
number of pebbles of Limestone, and some Limestone blocks, are found
scattered over some of the lower parts of the Coal Measure country, and
running up the valleys that traverse it to a height of sometimes 200 or 300
feet above the Limestone plain. Little isolated patches of it sometimes oceur
in hollows, as if it had once been much more extensive, and large parts of it
removed again,

In the Granite country, too, there is a wide dissemination of Limestone
gravel, sometimes mingled with granitic debris, and sometimes side by side
with patches of granitic sand in which no limestone is present. The Lime-
stone gravel often mantles round the granitic hills, and mounds up to heights
of 600 feet, or thereabouts, or 400 above the general average of the Limestone
plain. :

It is, however, always confined to the lower grounds and valleys, never
covering the tops of the loftiest eminences; and as we proceed to the S.
towards Borris and Killedmond, where the general level of the country
begins to rise, we loge the Limestone gravel altogether ; neither does it run
down the valley of the Dinin or Black river beyond Ballymartin,

The limestone gravel, however, runs down the valley of the Barrow almost
continuously as far as Graiguenamanagh.

A little above Ballyteigue loch, two miles N.W. of Borris, Mr. Willson
describes a section in it sixty feet in height, in which, he says, the limestone
pebbles lying in fine gray sand are well rounded and averaging the size of a
man’s head. There, also, boulders of granite, of about one ewt. each, mixed
with those of limestone, but occurring most numerously at a depth of about
forty feet from the surface.

The limestone gravel rarely extends more than a quarter of a mile from

the river, except where there is a wider tract of low land, as about Graigue-
147, 157 E
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namanagh. Below Graiguenamanagh the limestone gravel is not apparent
till wa,come to St. Mullins, where there is a small patch of it, the last that
is noted on our maps.

In like manner, & narrow interrupted belt of limestone gravel comes down

the valley of the Nore, as far as the neighbourhood of Inistioge, beyond -

which it has not been seen.

No limestone gravel is known to occur over the Silurian and granite
country beyond the limits already described. - ,

In the valley, however, of the Waterford Railway, it spreads up for some

distance on to the Old Red sandstone hills, as well as in the bottom of the
valley. ‘
In{he valley the sand is full of limestone pebbles, and these are also found
in the clayey flats lying on the summit of the Old Red sandstone moors
about Castlegannon, up to heights of 700 feet above the sea; and in one
instance near Ballyvatheen and Ballintlea, this drift sweeps across the Old
Red on to the Lower Silurian ground, pebbles of limestone two or three inches
in diameter being found in the clayey drift there. Sometimes there are much
larger blocks, usually well rounded, polished, and scratched.

Esker Ridge.~~About a mile to the east of Bagenalstown is a most singular
example of those steep ridges of gravel and drift, to which the Irish name of
esker® is given. This esker commences just at the edge of the limestone plain,
at the 8.E. corner of the grounds of Dunleckny House, in a steep conical
mound about forty or fifty feet high, having quite an artificial appearance.
The ground about its base is about 190 feet above the sea. From this there
runs to the S.E. a very well marked ridge of forty or ﬁftf feet in height, like
a great railway embankment. The ground rises generaliy and pretty steeply
towards the S.E. up to a height of 300 feet, but the esker runs over this rise
of ground, still keeping a height of forty feet above its base, and with steep
well defined slopes. It then traverses a little boggy flat near Ballymoon,
where it is cut through in two places to allow of the passage of a little slug-
gish stream. Beyond this the ground rises to a general level of 380 feet,
with the esker ridge still continning across it with well defined sides, and a
height of twenty or thirty feet, but beginning to spread to a great width, and
gradually dying away about two miles 8. of Ballymoon. Its total length is
about three miles. .

It contains in the sand a good many blocks of granite, as might be expected,
since that is the rock on which it rests; but the mass of the smaller pebbles,
and some even of the larger boulders, consist of limestone. There are many
good sized lumps of a coarse grained white crystalline limestone of a kind
not known in the neighbourhood.

There is an obvious tendency in the rude layers or beds of finer and coarser
material in this esker to conform to the external outline of the ridge, as if
they had been heaped up from opposite sides by opposing currents, or formed
in the eddy at the margin of two different currents. This is a common fea-
ture in these eskers.

Glens in Granite—There are many curious little glens worn in the granite
in this neighbourhood resembling on a small scale that of the Scalp, near
Dublin ; and some of the little granite cliffs show obvious water lines run-
ning round them at different levels, marks of the last action of the sea as
the country rose for the last time through its surface. At one spot, near
the south-western angle of a road forming the boundary of the townland of

Coolnapish, just a mile S.E. of Ballymoon, there is a little marsh, the drainage
of which runs through a small glen in the granite, the cliffs of which exhibit
these water lines very plainly, and just where the drainage issues there is
the mark of a small waterfall in the smoothing and wearing of the rock. The

* Mr. Robert Chambers informs me that similar ridges are called kaimes in Scotland.
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little marsh above could never hav
cataract, and if the gorge were fille
north by Ballymoon Castle ; but it

e supplied water enough to produce a

d up 1t(si drainage would run off to the

( occurred to me that when this was just

at the sea level, the little marsh mi ht b i i e
- 2 e

high water, and that as the tide fe-lg ade into a Inke twice a day at

£ 1 a small cataract Id be f I
might produce the effect. The esker lies immediatefy tv;(;lllxe ea:t (:)fr Itrlllzdl;’:t?;

gorge and does not extend into it. It is probable.

was formed when the whole country Waspstill lov;r::l gfgoéﬁ’i:: Ztnfi}gt::}:(;r
and that any loose sand or gravel that might have filled up the little hollow
or remained in the gorge was subsequently washed out of it, The water lines
may be traced for some distance in the sides of the glen below, as it o

out towards the lower land on the south. ’ pens
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