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EXPLANATIONS

TO ACCOMPANY SHEET 145, OF THE MAPS

OF THE

GEOLOGICAL, SURVEY OF IRELAND,

ILLUSTRATING PART OF THE

COUNTY OF TIPPERARY.

GENERAL DESCRIPTION.

Tue district included in this sheet of the map lies wholly within the
County of Tipperary. Thurles is the only town in it; Littleton,
Clonoulty, and Holycross the principal villages, to which may be
added Upperchurch, Ballagh, and Dundrum.

1. Form of the Ground.

The western third of the district is composed of high and rather
broken ground, forming some hills that may be called the Kilnaman-
agh Hills; the remaining two-thirds are part of a large plain that
extends between these and the Slievardagh Hills, of which a small
portion crosses the S.E. corner of the map.

Many minor undulations rise from the plain; and one considerable
hill, called Killough Hill, 773 feet in height, three or four miles S.E.
of the centre of the sheet. The hills we have called the Kilnamanagh
Hills, ascend with rather gentle slopes to heights of 1,100 and 1,200
feet above the sea, and are traversed by long glens, the sides of
which are usually steeper than the outer slopes of the hills.

These hills follow no decided line of direction, but form a number
of rounded summits, more or less detached from each other. They
are part of a large, nearly circular, group of similar hills, which
oxtend for some miles beyond the limits of the map, both to the
west and north. There is no general name for the group.*

Their most open and considerable valley within the limits of this
sheet of the map, is that of Upperchurch, near its N.W. corner.

The Slievardagh Hills rise to elevations of about 1,000 feet; but
no part of their slope, which traverses the S.E. corner of the map,
rises higher than 600 or 700 feet.

The mean elevation of the plain, which occupies the greater por-
tion of the map, may be taken at about 300 feet above the sea. It
rises towards the Kilnamanagh Hills so as to form a low ridge of
about 400 feet in height, running parallel to their general boundary

* Part of this group in the County of Limerick is called the Slievephelim Moun-
tains. The Keeper Mountain is another part of it. Doctor Boat, in his Natural
History of Ireland, written about the year 1600, alludes to them as the Twelve Hills
of Phelim ghe M*Donagh ; they are not now known by that name, and he may perhaps
have confused them with the Twelve Pins of Connemara in Galway.—A.B. W.
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for about nine miles, but separa i
Chis valley, running along the foot of the hill i
drl;.mage, and collects it into considerable brooks séfa?ie:&grgh&lg
Piir n. One of these small rivers is called the Clodiagh, proceedin,
om the extreme N. of the map, and running 8. by Pallag Hous%
?l.lrld. Annfield to the.S. of Moyaliffe, where having received the
aitlmage of all the hills as far 3. a8 Drum Wood, and that of the
valley even to near Ballagh, it breaks with the united waters through

~ the low ridge before mentioned, and after receiving the Farneybridge

brook 3O e . " :
bro :s : empties itself into the river Suir, about three miles 8. of Holy-
Another large brook is that called the Mul i
t,
1v;ﬁil;e(y"a;;)(th|1]11:3el‘m:\mhuﬁno‘gn,, which on issuing fromefl?e%}]?:rﬁz?lot:;z
-water valley towards the south, receivi i

grlgnough, and proceeds out of the hmlt: :f? IZIil;gl:at n_l;t;ta_rx fr:llln
?gl‘rh at Springmount, near Golden. P to Jom e
e Suir enters the map on the north where its water is at a level

- of about 335 feet above thesea. It runs past Thurles, a little south of

which it receives the Drish, and the

L 1t I | , Al n turns more to the S.W.:
?_gg ;};lse 31;1:;101; lvzlv:thh; C}g&h&gh it runs south ag:ilg :ﬂ? IY lS,Slb;::

o .
hasA: lileight ¢ about 220 e}eet.ward, where the surface of its water
ad ua:t ;‘ v;(lllgi:edxmzt indmiozhnse i]gtgv the Suir (except about five and
| .Y, corn 1 i

will of course be the lowest in the area inzll'u(ét;;hiz l&?ﬁ’ﬁ:ﬁs poimt

2. Formations or Groups of Rock entering into the Structure

of the District.
Aqvnous Rocks.
Bo Allqlam?' Colour on Map.
g, Alluvium, and other superfi-
cial Deposits, ;
Drift (Limestm;e Gravel) Sepia
d‘:. Coal Measures, ’ f':,lg-m?:kdm'
Carbon- d3. Upper Limestone,* e
iferous. dz. Middle Limestone,
dl. Lower Limestone, Prussian blue.
d'. Lower Limestone Shale
Old Red ’
Sandstone. { Old Red Sandstone, Indian red.
Silurian. §b- Lower Silurian, possibly Llandeilo
beds, Purple

* Ieneous Rocks.
None.

b. The Silurian Rocks.—These rocks are mostly argillaceous, con-

* It has been found impossible in this di
[t he ! _impossible in this distri i i
subdivisions with sufficient precision to allow t;i!'c:lf:i: mtgfsx?ﬁstggﬁm?:g these

1

gisting of indurated shales or glates,* but are sometimes arenaceous,
when they consist of hard gritty and quartzose sandstones.

They are generally dark in colour, and of some shade of gray.
Some of them are sufficiently calcareous to effervesce with acids,
and these often weather to a dark rusty brown, like rotten stone—
many of them also are ferruginous. ’

Sandy grits, flagstones, and shales or slates, are promiscuously inter-
gtratified with each other, in beds of very variable thickness. The

-sandstones especially vary in thickness from mere flags to massive

its, which show no lamination or stratification, for sometimes as
much as ten feet in thickness. These having often a concretionary
structure, and being much jointed, look at first sight like igneous
rocks, till they are broken open and their particles examined by the
Jens. Thick beds of splintery and concretionary shale are often met
with, and many of the thinner grits and flagstones are separated by
ghaly partings.

The flagstones are generally composed of indurated calcareous
gand ; and some of them eontain fossils, in thin layers, which appear
like variegated flaky lines on the weathered cross fractures or jeint
faces; and on being split open parallel to the bedding exhibit surfaces
covered with minute and often obscure fragments of organic remains.
Crinoidal stems and heads, graptolites, orthoceratites, and other
shells, are thus exposed; more particular mention of which will be
made by Mr. Baily further on.} ‘

Fine hard red beds are sometimes found associ#ted with the gray |

or pale blue siliceous sandatones, containing small strings of carbonate
of lime, and with them occur hard red shales and slates. They are
sometimes softer and micaceous, and often greatly resemble Old Red
Sandstone beds, giving like some of them ared or rusty stain to the
fingers.

It was at one time thought that these beds were in some way con-
nected with the Old Red Sandstone, but they are found so variously
associated with the Silurian rocks that it is impossible that they eould
be part of the Old Red Sandstone; and the only connexion they
could have with it is the bare possibility that they may have received
an extra ferruginous infiltration from the water in which the 01d Red
Sandstone was deposited above them. ‘

The cleavage of the Silurian rocks strikes generally nearly E, and
W., not unfrequently a little S. of E., and N: of W., but sometimes
N. of E., and S. of W. It cannot be said to be well developed in
this district, and in the places where it has been observed it usually
is either too superficial or too splintery to show its relation to the
bedding distinctly, but it appears to cross it at all angles as usual

* The country people speak of shale or slate as “slig,” or sliggeen.”

% It may be well to state here that the graptolites are by far the most common fos-
gils, their remains sometimes thickly covering the surface of such a fracture as that
alluded to abovée. After them the order in numerjcal quantity is—first orthoceratites,
bivalve shelle next, and crinoidal remains last. In some of the thick and hard sand-
stones which are most affected by the weather, rany casts of small joints of crinoids,
and some fragments of shells, may be found, but generally they can only be perceived
in the weathered part; and the fossils, although rare, donot seem to be restricted to
any particular locality in this Silurian country.—A. B. Ww.
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elsewhere. The abundant develo joi
> pment of small joint
to obscure the general relations of the cleavage. Joints also tends
The thickness of these rocks must be very great, as continuous or
nearly continunous sections of hundreds of feet may be observed in
many parts of them. They are, however, 8o variously and irregularl
inclined thatno definite estimate of their thickness could be arrived ag
toc_ 0ld Red Sandgtone.—r:[‘hl‘s group consists of coarse red sand;
stones and conglomerates i 1ts lower parts, passing up into pale
purplg and gpeckled 'sandstones and flagstones, the whole hagin
occasionally interstratified beds of red shale, becoming more fre %
tov;;x};cil: tlllle -upger part of the formation. ten
) ish sandstones, with ferruginous speck i
in the lower, but become moregxllumer?l)lscifl’ 1128(1)11;;2? eirie%l;'
iﬁlhe group, where they often contain pebbles of white quagtz and
1forn,st;one, as well as patches of green shale: their beds being some-
ti]me(’;is separated by green ghale partings. In the northern part of
1;he trict the calculations for thickness give about 800 feet, but in
ecrls"?euthern the thickness would appear to exceed 1,500 fee;s 1
2o Carboniferous Rocks are represented on this map by a large
¢ lfveC ozlment of its characteristic limestone, and a small portiong f
91‘ ho o Measure shales and grits, at the S.E. corner of the ma °
ol e o;vier Limestone shale has not been actually seen by uspa;n -
be :;e nlxzttwistihi?%hﬂtgoqgh black shale was described to us as havix?g
e drains in one part where it might b
The Old Red Sandstone and Limes : N et
tone have, moreover, b
at the surface near each other, without ‘evi e oo
: : dence of the exi
of the Lower Limestone shale betv(:'ue » thom i S vidence
) them; while f i
collected in other places it is found toebn inco e
absent member of the geries. Itis theeran e times
. efore only su d i
32)(111 , é:hgc gglou;f qlz f&he map is inserted more to glgg%gg s1319 (;;)1::;5 ft’;
Fou'd there?y f it does occur, than as an assertion that it will be
d% The Lower Limestone,—It ha
[ tone.— 8 been for want i
:ﬁﬁiﬁgﬁiﬁg 13? omit any definite line of dema;lcat‘i)gnsll)lg:vlggz
e upper portion of the same I
whole seems to be one thick set of bed I i
vho , which are fr 1
similar to each other; but as these lime tono e didod
the letters signifying,the relative pla e b bt dmded
t ces of the subgroups h .
inserted on the map wherever thepa o the Tans
insertod on the ma : ppearance and place of the rocks
wonld arant o conclusion that they might possibly represent
The lowest of the limestone beds whi
of which have been g
:gﬁt)l;yéfal;dd(;?]gg;%agfo am: 1fhe vlt;hole of the lower pori:ioelaflxtl)fa’il;:e 52211‘31{;
olour than the upper. The bedding i
;’e;xiye ;gg;rleiz;tést%v;xn.g ;{; tl;'e fr?iquent occurrence of1 l;ghalfeg;:lr:ﬁgg
gray e 18 also found, in which, h 1 .
bedding lines cannot be seen ridal bede s framaones the
, and crinoidal beds are fre
gre'l;?ees S:]fllfc ]?:1133 seia:lrtt}iye Pxi);'tlilll) of ﬁhedlin}estone seemsq’lﬁ]: Iggach its
: ) ighbourhood of Dundrum; b
Lt:) (l))t;;al (;)r ;w% quarries some of the black beds are silice:\fsallgglg?ng ;
no band of chort, Tike that met with by Mr. Kinahan in Co, Limerick,
P 0 indicate here an horizon by which to divide this from—

9

d¢. The Upper Limestone, which consists of a quantity of gray beds,
of different shades and textures, but without the general darkness
of colour which characterizes the lower group. Shale beds, too,
are less frequent, and many corals are to be observed, chiefly of the
Lithostrotion-like forms. In these limestones also Fenestella, and
other of the Bryozoa, seem to be much more common than among
the lower beds. Some of the more thick and compact beds of lime-
gtone, both in the upper and lower subdivision, have a curious waved
concretionary structure, occurring sometimes in concentric bands,
with a faintly marked fibrous texture at right angles to the curve.
This seems sometimes to be associated with the fans and cups of the
Fenestella; but also resembles the concretionary concentric bands
often seen in travertine. Where the limestones were observed cjose
to0 the base of the Coal Measures, they were found to contain quanti-
ties of the characteristic large Producte; and as usual to become
very cherty.

Of the whole limestone group it may be said, and tgalt-t;iculm-ly of
the part between that which is certainly the upper and that which is as
clearly the lower part of the formation, that pale gray limestone is by
far the most abundant variety. From the number of symbols for dip
of beds engraved on the map it is obvious that no great tract of this
limestone occurs in which the bedding lines cannot be traced; and i
the apparently great thickness of the group is due to the local abun-
dance of any particular kind of these rocks, the crinoidal and coral-
line beds occurring so frequently may possibly account for it.

+ Almost every quarry in the lower part, which appears to stretch
from Ballagh to Ballycahill, contains black or dark gray crinoidal
beds, associated with an oolitic band ; while paler gray crinoidal lime-
stone, also apparently containing in places oolitic beds, occurs about
Thurles, and forms a great part of the mass of Killough Hill.

Magnesian limestone or dolomite occurs in many places among the
other calcareous rocks, but does not seem to occupy any large or fixed
area. It is chiefly seen in the banks of the Suir at Holycross, in the
neighbourhood of which place the beds have been greatly disturbed.
Where the magnesian element occurs, it has so obscured every trace

of bedding, that it is hardly possible to say whether it is interstrati-
fied or not.

As the principal evidence of stratigraphical relations is derived
from scattered quarries, and not from continuous sections, conclusions
with regard to thickness are likely to have much uncertainty. Kil-

lough Hill alone, reducing the angles to allow for undulations and
Jocal deceptive appearances, shows a nearly continuous section
through a thickness of over 500 feet; and making the same allowances
for the whole of the rest of the limestone, its probable thickness is

estimated at about 2,500 feet.
J. B.J.and A. B.W.
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3. Paleontological Notes.

The following is a list of the Fossils from Lower Siluri i
that part of the County of Tipperary included in Sheg?ﬁ; ffta, "

Townland of Dooree, 32.*
Rippled surface markings. / *

Crinoidal joints from grit beds, x

Graptolithus priodon, Bronn, X X

Orthis elegn'.ntula., Dalman, x

Orthoceras ibex, Sowerby. O. tenuicinctum, and O. pseudo-regulare, Portlock ? x

Fig. 1.

Orthoceras elongato-cinctum ?  Lower Silurian, Reafadda.

C.M.GREY,

Actinocrinus Wynnei, Baii iluri
T v , Baily, n, 8. Lower Silurian, Reafadda.
he figures marked with a + are enlarged; all the others are of téllle :ctual size.

* These numbers refer to the sheets of ix i
: th P
quarters, 1 being the N.W., 2 the N.E., 3 fhselxswﬁ 1;1:5) ,45;1}11?085‘%1 to be divided into
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Townland of Gortnaskehy, * .

Fucoid, or other plant remains, ? fragmentary.
Orthis elegantula, X
Orthoceras tenuicinctum, Portlock.

’ lineatum, Hisinger.*

Townland of Roan, *{.

Crinoidal joints, from grit beds, X same as at Dooree, with
fragments of Orthis or Atrypa.

Townland of Reafadda, .

Actinocrinus Wynnei, Baily, n. s. (fig- 1, a—1.)
Graptolithus priedon, X X, G. sagittarius, Linn, and G.
convolutus, Hisinger, 8p.
Orthis elegantula, X
Pleurorhynchus (Conocardium) calcis, Baily, n. s. (6g. 2,

a, b.
’ Or)thoceraa elongato-cinctum ? Portlock (fig. 4.)
. tenuicinetum.
The mark % indicates the abundance of the species.

TFig. 2.

Pleurorhynchus (Conocardiu.n;) calcis, Baily, n. 8.

Remarks on the Fossils.

The discovery of this series of fossils by Mr.
Wrynne, in a district' where they had never been
before observed 'is of great interest, more espe-
cially as they present many points of palmontolo-
gical value.

Ancient tide and current ripples may be seen
on some of the fine-grained flags obtained from
Dooree, and at Reafadda. Fragments of plants
(if so, probably fucoids), although somewhat ob-
scure, occur in a more sandy and micaceous flag
at Gortnaskehy.

One of the most perfect and valuable fonsils

" obtained from this district is a new crinoid, which
T have named Actinocrinus Wynnei after its dis-
coverer Mr. A. B. Wynne. As it i8 rare fo find
Encrinites, especially with the head attached, in
Lower Silurian strata, we may copsider the obtain-
ing so complete an example a fortunate discovery.
The specimens were all collected from finely lami-
nated brownish flagsat Reafadda, fig. 1,ato k,p. 10,

* Figured in Portlock’s Geological Report of Londonderry,
PL. xxvii,, fig. 2,8 b.
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a, is a portion of a long crushed stem, finely and r_egularly jointed,
having rows of small tubercles at the edge of each joint. This spe-
cimen has been pressed into an angular form, but another uncom-
pressed stem shows its original cylindrical character, b, a portion
of which is enlarged at ¢, to show the irregular edge. of the joints
or articulations and the tubercles studding it. The calyx or head d,
is composed of a series of irregularly hexagonal plates, each of these
being ornamented with about six or seven ridges uniting at each
plate, and passing into the corresponding ridges of the neighbouring
plates, giving it an appearance as if covered by coarse net work. The
rays commencing from these plates bifurcate or branch several times
before they terminate, being furnished towards their terminations by
the finely jointed pinnules enlarged at /. An enlarged outline of the
first of these branches is given at e, showing the zigzag pattern caused
by the dovetailing of the plates composing the arms. A smaller head
of the same species, probably a young individual, found with the
above, fig. 1, A, of which an enlarged outline is given at 7, has a por-
tion of the stem attached. It shows some of the plates of the calyx
and the first branching of the arms.

This species is allied to Actinocrinus pulcher, Salter, from the
Wenlock division of the Upper Silurian, but differs from it in several
particulars. The stem islessin circumference, the articulations closer,
and the tubercles not so distinct. The plates of the calyx being also
smaller in proportion, the arms are straighter, not so long and flexible,
and their bifurcations more numerous than in the Upper Silurian
species.

P Only one other Encrinite having the head attached isrecorded from
Lower Silurian strata, viz., the Glyptocrinus basalis, M‘Coy, from Car-
adoc or Bala beds, that cannot, however, be confounded with our
species, being a very distinct form in which the calyx is nearly glob-
ular and the arms undivided.

From the same locality several kinds of Graptolites were obtained,
a series of animals which were considered by Professor E. Forbes as
belonging to Asteroid Zoophytes, and intermediate in character
between Sertularian corallines and Seapens, and since by Professor
Huxley, arranged under the Polyzoa or Bryozoa compound forms of .
Mollusca. These bodies are especially characteristic of the Lower
Palmozoic or Silurian period, and form a very important and certain
character in determining strata of that age. Tbree species of the
genus Graptolithus, viz.:—priodon, sagittarius, and convolutus, were
collected at Reafadda; the two latter species being only found in
Lower Silurian strata, and one of them, (. sagittarius, said to be
confined to the Llandeilo rocks.* We have here, therefore, an im-
portant clue in connexion with the occurrence of other fossils as to the
particular geological horizon which the Lower Silurian strata of this
district occupy. The typical form of this group of animals is the
Graptolithus priodon, here as elsewhere the most abundant species.
This at gresent is the only certain species which lived on into the
Upper Silurian period; its range, as given in the Appendix before

gugted, being from the Caradoc or Bala to the Wenlock and Ludlow
eds.

* See Appendix to Sir Roderick I. Murchison's Siluria. Third edition, 1859.

i be very rare in
i d bivalve shells of Mollusca seem to :
hUlgzﬁgﬁtmgtrata of this district, only onme or two 1.:;Ixec:galli: hg:'
1];39 chiopoda being observed. The most abundant 18 ethrou s
el?ga.nttﬂa a species which, in the }irlgns} ﬂIslar(x)(:%s r:.:gt%se Ludlgw
“the Silurian strata from Llandeilo r ) the ‘
%Z?i?. ﬁl i:lhzere found occurring in groups of a few individuals-at
lities mentioned. .
thl;lo; of(‘):]heol&za; bliia.lve shell collected is the Pleurorhynghus (}:)alclMsr,
. 8 e)::ies fg. 2, a, b, p- 11 This specimen Was obtaine )id .
%Vne:e gt Reajfadda., and is of great interest from its being the old eﬁt
exggple of that remarkable gfenuis1 ? grezﬁntPligarﬁiay rﬁ:; ‘fli:s; r?;gtis
. o ,
I considered this very rare fossil 10 e e yuchus pristie
; ination and comparison with the origt
e érll) ‘(ﬁ' (;Illx:tc:;seﬁ;x?r? Sir R. Griffith’s collection 1t 18 e;xdently
q etqm(:t.-——its differences being very well marked. It presents tde sa.qxe_
dllli'fm 4o view, viz.,—the truncated or posterior end. _(In*the (ils%-lp
e wf P ristis this is called by mistake the antertor side*). It dntf ill:
Ezlélotha%lgpecies in its form, being nearly orlzlcular.. The cgen ged
depression, which is well c\lzfii_ned I;y alsh:r‘})nli}glg;,l ;sr!:t?zzl:ted cha.:
kings on its surface ol a les retic
anélt:ln ° gl;: slgeg;es, of which an enlarged figure 18 s%iw}i;ll a‘t1 112(1‘1;,_
;avin » on each side about fifteen strongly marked and gb y undt
1;;‘ gridges which radiate from the beak or siphonal tube, passit ng
ovcl:;gthe bouinda,ry of the cordiforr'i‘x htli‘.epresslgllll tgi:?:nt?:::{l I;:;%;leé
istinct. equally 11-
where they become less distinct. ee e R
i ging these close to the bas
ngkesv:;]l}lystagi (gfserr;;s?:i}f?:vholge gurface of the cordiform depres-
ion i by finely reticulated lines. —
mo%hlz;:) ::zegovz four Zpecies of this genus known from British Srl;‘:e
rian strata; and it i remarkable that each characterizes a Sep
group of rocks, viz. :— ' N
O poworinehs e Bl ® e By

ks.
tis, Salter, Llandovery Roc
. D uicostatus, Phillips, ~ Wenlock Rocks.

E 2]

”

The' three first of these gpecies are found in thf? %owerPSitliliuitag;u zf
Ireland, and not yet in thxt o}f;l Englandt;11 g:ea;) ti;l eesg,h a{r oIi)' Kﬂ:
n di i ire, a8 W'
e bee’i‘lhglggﬁx]:eig ;Irll U{)i)ser Silurian species found at Weriljc;ck 1!:1%
%\?c‘)%lhope in England. The maximum deve}}opment of this ge
ing the Carboniferous epoch. )
wa'i‘,h];(zg:: r;bil;r(igﬁt of the fossils collected in reg:{dht(il ghlfei?r?l-
ber of species, were Orthoceratites, a genus of extern ds elo belox %n
ing to t}ge cla,ss Cephalopoda, which had its greatest eert hgm ont 1
;h% older rocks. Several kinds were obtained ; sgmc}a{ ofrom Desert,g-
identified with those described by General Portlock, : Desarty
::areat Tyrone. One of these, ?;191520 n;ca.rl;ﬁ xﬁl;ctt;gnz'om ond
I s P , or t e \ ;
i‘gﬁgegdgzsgg.gf:’n 1;11.1(;;mva‘/fenlllmmarked, specimen of Orthoceras ibex,

* See Sir R. Griffith's Synopsis of the Silurian Fossils of Ireland. Addends,

p. 71. 1846,
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Sowerby, showing its coarse rings passing roun
ngtan?es, was obtained from Dggrt})e. T%lis spe(cl:i::eizhgilll' alg %%1111:1
:llgso(l;;a %ppendlx to Siluria, before alluded to, is said to range.a frOIl;
thlUppﬁrogilqr _Bala to the Ludlow Rocks, being most abundant in
well preserved fragment of Orth i Ty
figured by General lf_ortlock in hig Geolog(i)cca.e{ ?E:e;;lr:a :;'1 f&xﬁﬁg o
and Tyrone, PL xxvii., fig. 2, a, .b, was collected at Gortnaskeh i
Some of the Orthoceratites in this collection are smooth wi{imut
Eliy ait'rzce of .septal 4.11715,10118; a eruliarity which led i?rofebsor
Thw Forbes.to*conmder the possibility of such forms being giyantic
O r:lfa or Creseig.* One of this character, doubtfully referred to the
: 3ocerzm eleganto-cinctum, Portlogk, ? isshown of the actual size
g‘.i , po11. Itis eight inches long, and rather more than half an inch
wide, gradually tapering to a very fine point. From its wrinkled

and flattened appearance, this shell : v
baps membmnelq)a%s or horny. ell was ovidently very thm, and per-

September 5; 1859. W. H. Bawy.

’. 4. Relqtm between the form of the Grround and its Geological

Structure.

'The Kilnamanagh Hills on the
west are com d iluri
%Iﬁb(g})?fj:s‘(}s siniglstts):e mcks‘.1 {he central plaI.i)I(;si(: ur(:ge?ll:is ll};r:ﬂ:
estone, a i i
of ﬁe {S0ﬂs¥e§sme shales :ndtsaZdSsl::Z::hgh FHills are composed
e Silurian is the lowest rock in the district, and
Moasuros are th highest, i i clear that th goneral dip of iho ook,
ards into the ground, )
Z:ifct:l u«;xi' north-west towards the east or %f)uth—eal;zmll‘)l?i:r 22?1:1]'15
o, 0111‘121: 18 oa;(icﬁg::ce with t1;;113 fg.c}:;;s actually observed in many
. Th sagures in the 8.E. corner of the
:(l));irrw('iesdih mEbsoth natural and artificial excavations, t;n gxpr;sgx'lge
bowards 1 e E. t}?’ while the limestones in the quarries immediatelg-
et ot Moo, T e e s he
stone quarries scattered over the centlll‘lalee T e the b
inclining in various directions, sho e the, i is mot earfonnty
: ) s that the dip i
steady or regular, but that the bedzlfgg . Pt Fom oty
¢ ) ) uently undulate.
Eslgal Ki(}:lg,sﬁl :I(ggla:reﬁ'hﬁe ez:lstquy and so%therl;yr; and :.sewe Eg;r!:ai:sﬁ
v X , and rise on to the low ridge before describ
as running parallel to their bounda find i ke
riably E. at low angles, from 5° to 1 oo 20e, Vet fecnatiiig
oL ok o anges, rom ¥ <:n 5° or 20°. The beds below these,
¢ 1 , must rise up to the surf:
the w;it!;aar;ld I'ﬁl accordingly find, as we risI()e on to the sﬁ:;e:o;a:g:
hthae Jaman t%e e bs(,) :i];::oﬁge]i Ol%t Red ﬁandstone, which we know to
el 2ontly dmon thlgeﬂ one, has “ cropped” to the surface,
: anks of t ill i
appear capping some of their nearer :u?d 1&&%&? fowor beds

* Fo aos N
rbes on Creseis in  Geological Society of London Journal,” i. p. 146

beds, (see fig- 4-)

East.
 Killough hill.

Fig. 4.
of the Maps of the Geological Survey of Ireland.
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The following sketch gection will illustrate this feature of the

The outcrop of the Old Red sand-
stone beds is sometimes very striking,
forming small scaurs with projecting

ledges of rock, as in the accompanying -

sketch, fig. 5, page 16, which was taken
on the road from Upperchurch to Ann-
field, and shows some of the lower beds
riging to the west.

The distant hill is Knockalougha, and
is composed of Old Red sandstone on
its Teft-hand slope, and of the Lower
Qilurian in its other parts, while the
rising ground to the right is formed of
0ld Red sandstone.

When the basal beds of the Old Red
gandstones have risen to the surface, the
rocks below them necessarily appear still
further west, and conse uently, the
to the west of the Ol Red sandstone

" boundary must consist of the Silurian

rocks. These rise to still greater heights
than the hills which are covered by Old
Red sandstone, and form a country of
somewhat different aspect, in which
the features are bolder, and the decliv@-
ties generally more abrupt. In the Si-
lurian district, too, there is a less direct
relation between the form of the ground
and the inclination of the beds than in
the other regions, the inclination of the
gurface being often directly opposed to
that of the rocks below it. The beds
here are usually tilted up at very high
angles, and dip in many and various di-

rections; while on the outer slope of

the hills which are formed of 0ld Red
sandstone, the surface of the ground
generally slopes in the same direction,
as the dip of the beds, and often nearly
at the same angle.

These general statements suggest what
is by a little investigation found o be the
truth, that the 0Old Red sandstone rests
unconformably on and across the edges
of the beds of the Silurian rocks, filling
up previously existing hollows in them,
and thus forming a lovel floor which

asses down conformably beneath the
gently sloping beds of the Carboniferous
formation.

[

Uunr o pm




) nll“ﬂ(r 5 40 P i1
(Lo ' n-wa.{,\z"lllmmk’mvm.

.

Outerop of Old Red sandstone, Drumduﬁ' o

On the western side of the gection, fiz. 4, thes
¢ 0 , fig. 4, e fa indi

ﬁ?)tv?vg by ;i;awn}:g. ‘It is not only by t%e general fgxt';lazg :i?ﬁlﬁid;-
Loy 5;3(11', Ra; the gllunan ground is contrasted with that formed by
the 01d | e Saél stone, but even in the details, where the rockz
sgﬁ Theco}:e:eh gy their usual thick clothing of bog, heather, o
cor;xer he lf etch, figure 6, taken at Aughnaclogh, nea’r the N ’Wr
sorner of e map, will illustrate this when contrasted with fi ure 3.
The :: d t:r?i?n blocks of grit rock in figure 6, clean cut and aﬁguﬁar.
whe nding or fal:lep, could hardly be taken for blocks of Ol ,

ed sandstone such as it is found in this district 50 d

Weathered mass of l}ﬂ.rd Silurian grit and slate. AverNAcLoGH

culategx:;maﬁ-lrnegst ﬁ%g:e aj; tvggﬁoa:tentgo:ﬁ :ne ciirlcumstance is well cal-
culate, C , and that is, the abrupt
mation of the different beds of the Ca,rboniferou:sP lil:;v:::tts;: 2(13115

Old Red sandstone, Each i
. . bed rises regul u
1 egularl m
alxlxe S“Pgnncun;bept one, and ends at the surfy;u(:)e tsufa(:i 11mdel:neath
y gradual thinning out. enly, without

This is a true r i
as they may be observed in the field; and wslljli‘:;?;?;:;g:b(l)g ::llf ?ﬁ::

17

is the reason of it? Why when the lower beds of a group stretch fur-
ther west the upper beds of the same group are not equally exten-
give, and why they all end thus suddenly? The answer is, that they
did all formerly stretch much further to the west, and that large por-

tions of them have been removed by denudation. This striking fact

is well illustrated by the occurrence of outlying Pz tches of Old Red
sandstone lying beyond the general boundary of the formation on
the Silurian rocks, and being evidently portions of the beds of Old
Red sandstone, which formerly spread much further to the west—
those portions having been just spared by the denuding agency,
while all the remainder was removed. -

It is also shown by facts, such as those seen in Killough hill, of
which a sketch is given, figure 7. This hill is a very characteristic

Killough Hill. Slievenaman in the distance.

specimen of a limestone hill, having a terraced escarpment formed
by the abrupt termination of its beds, while the other side is a gentle
slope conforming more or less perfectly to the inclination of the beds.
The cliff, like all other cliffs, has evidently been formed by the wearing
action of the sea, when the country stood at a lower level, and the
waves beat against its foot, subsequently modified, perhaps, to a
greater or less extent by the action of atmospheric agencies. This
steep cliff faces the north, while the long gentle slope stretches from it
%o the south, a fact in accordance with many others, showing that when
Ireland was last beneath the sea, the prevailing currents of that sea
get from north to south. ‘

We learn then from the facts disclosed to us by the examination
of the district, the following points in its geological history :—

1st. There was a deep and open sea at a very early period, known

as the Silurian period, at the bottom of which the Silurian rocks were

deposited in regular horizontal layers, enclosing the remains of some
of the animals that lived in that sea.

9nd. These once horizontal layers were lifted up, tilted, broken
through, bent in various directions, and large parts of them washed
away and removed by the action of denudation.

An almost inconceivable lapse of time is required to produce this
result, and probably these rocks, or part of them, formed dry land

during, at least, a portion of that time.
3rd. The Silurian rocks were again below water, and the Old Red

gandstone was deposited on their broken and denuded surface at the
b
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bottom of that water. It seems probable that this depositi
. : on of Old
Be.d sandstone took place during a gradual depression of? the previously
existing land, so that as that land sunk and the water spread wider
and wider over it, almost every successive bed of Old Red sandstone
oceupied a larger area than the previous one, and the upper beds
thirgo?, overlapped and concealed the lower. ’
. The district was now again occupied by an open sea in which
the l?eds ogf thq Carbpnge)rous limestone (chieﬂy (I',)oinpose(;1 (X‘ tﬁe
remains of marine animalgs), were gradually a ick-
ness l?f l’ﬁltween 2,000 and 3,000 fe%i. Y acoumulaied to & thick
5th. e pure limestones were succeeded by beds of black mud
:nd tg"lr:lyi sand, ?t?ll eixzﬁlgﬁing tl;‘e remains of sy(’)me marine a(;ir::tllls
ventually mingled w ose o ta, formi :
oventually mingled plants, forming the lower beds of
We can see no reason to limit the extension of the Lim
estone and
Coal Measures, or to suppose that all the now detached portion: of
those of Ireland were not originally continuous, forming great con-
nected sheets over the whole, or nearly the Whoie, country.
. 6th. These rocks also became subject to the action of the disturbing
orces of elevation, and the; wasting forces of denudation, so that
e;::tu:,lly they assumed their present positions, were limited to their
grod?ﬁ: egfeas, and the present form of the surface of the country was
7th. The facts relating to the Drift, which will be detai
s etailed furth
on, also teach us that Ireland, with nearly its exact present s#rfaczr
was depressed beneath the waters of the sea (during the compara:
{;gply recent Pleistocene or Glacial period), some slight modifications
ing produced in the outer surface of the rocks by the action of that

sea; and considerable heaps of loose

gravel, sand, and clay, as well
as boulders and blocks of rock being piled here a Y upon i
surface, or strewed about over it. e P‘ od horo and thero upon ita

J.B.J.and A. B. W.

The principal part of the district included i
h
A. B. V_%ynne, the south-east corner ounly havinlgnbiae?taigﬁi;t% I:;agdi?rgfl{g?lyb y M.
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Derarnep DESCRIPTIONS.

5.—Position and Lie of the Bocks.

Silurian Bocks—These rocks form the core of the Kilnamanagh Moun-
tnins at the west side of the map, where they may be seen frequently at

)

. the surface. The drift being thin, except in the valleys, knobs and crags

of the harder rocks often protrude from the sides and sumn;its of the l'lills;
while exposures of the gofter kinds may be seen in ditches, n rog.d cuttings,
under limekilns, and in similar localities. The dips are so various that it
has not been found possible to form any thing like a correct estimate _of
the thickness, either of the whole group, or of any definite subdivision of it.

The axes of the contortions are seldom parallel to each other ; and all
the rocks bear evidence of having been greatly crushed and crumpled.
From the similarity of the beds to each other, few faults have been detected,
although it is probable that many exist. .

Perhaps the best section in these rocks is to be seen on the Anglesey road
from the village of Hollyford, for about two miles northwards; but as it 18
not sufficiently continuous or complete to serve as a key to the structure
of the district, we may commence the detailed description at the north-

western corner of the map, proceeding first eastward, and then southward. |

As the rocks, however, are met with in so many places, and are so much
alike in all, no good: purpose would be served by pointing out every spot
where they may be seen. The dip arrows, as engraved on the map, will
indicate many of those places; but there are many others where, though
the rock was visible, its dip was not clearly determinable. Tt will, there-
fore, be sufficient to notice the principal places in each locality whare the
rocks have been observed.

In the townlands of Curreeny and Cummer-Mulloghney, at the head
waters of the Clodiagh, strong, splintery, and flaggy gray beds oceur in the
gtreams which form the northern and southern boundaries of the 1astfqamed
townland. They strike about 30° N. of E., having various dips; those In the
stream to the north inclining atan angle of 80°in that direction ; while those
in the southern one incline at angles to the south, varying from 30° to the
vertical. Following the Clodiagh to 8 place called Gortnaspinka, dark
gray grits and flags may be observed in the river there, both ver.tma.l, and
dipping south at 70°. Further on, near a ford.* are more gray grits, undu-
lating and dipping to the west at 20° and 80°. Cleavage planes may be
obserced in them, striking a little south of east. North of the Clodiagh
here, is the hill of Glastrigan, on which may be found projecting knobs

- of gray grit and slate; and on.the top of another elevation, between this

and the townland of Knocknagarvie, thick gray grits are seen bent into a
bold anticlinal, the axis of which strikes west, dipping also in that direc-
tion at about 25°% In a cutting where the new Clodiagh line of road and
the old one enclose a small triangular space, &re some dark gray fine flaggy
grits, striking nearly E. and W., and dipping at high angles to the south.
They appear again in the bank of the river opposite to this place.

On the northern and western slopes of Knockatoora, an elevation rising
near this from the eastern bank of the Clodiagh, gray and olive gray .hard
grits and sandy shales occur, dipping at high angles in various directions.
Kastward of this, the rocks are seen in many places projecting from the
surfaces of the hills. An exposure of them occurs in the townland of
Rusheenmore, where they are traversed by a large contortion, and dip to
the east and north, They consist of strong gray grits and slates; the
cleavage of the latter striking 10° N. of E., with a dip of 70° to the north.
e

« Above this ford there is a large block of dark-coloured fossiliferous limestone in the
river, which must have come from a considerable distance. b2

|
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Near where the Clodiagh crosses the boundary of the Old Red sandstone,
a contoried mass of hard fine variegated gray purple and green grit, con-
cretionary in places, and sufficiently caleareous to effervesce with acid, is
exposed by the river. The beds seem to have a contorted dip at alow
angle, in a westerly direction. South-west of this, where the Old Red
boundary makes a sudden bend at & small stream, its lower conglomerate
and some Silurian grits may be observed very nearly in junction. The con-
glomerate, of which a good deal is seen, dips south at 10°; while the thin-
bedded Silurian grits, of which a thickness of about 70 feet is exposed in
a lane-way, are chiefly purplish red, with some gray flaggy beds below.
They dip south at an angle of 70°; but their dip and strike are not con-
tinuous for any distance, as other dips occur in their immediate neighbour-
hood (see map). Red Silurian rocks, very similar to these, may be seen at
many places to the southward of this, along the irregular boundary of the
0ld Red sandstone, and from their occurring so constantly close to, though
not in. every instance the nearest rocks to the boundary, it is supposed
_either that, notwithstanding the diversity of dips and angles among them,
they are a definite band of red beds occurring in the Silurian formation
(like similar bands in the Lower Silurian elsewhere), having a general strike
nearly in the same direction as the boundary of the Old Red sandstone,
or else, that they are different Silurian beds, all of which are altered in
colour, and reddened by the infiltration of iron from the overlying Old
Red sandstone, or from having formed the floor of the ferruginous water
in which the Old Red sandstone was deposited. ;

The former of these suppositions seems to be supported by the fact of
red beds being found in the glen west of Glenough, and in another south
of Hollyford, at a considerable distance from the Old Red, and separated
from it by some of the ordinary gray ones; while the latter appears more
probable, when it is borne in mind, that similar red beds are very frequently,
indeed almost always, found close to the boundary of the Old Red all the
way, from the glen mentioned as next westward of Glenough, out of the
map northwards to the Devil's Bit, and in other places in the neighbour-
hood of this district. If the change is the result of infiltration, it must
have affected the rocks to a very considerable depth; while the red colour
is apparently too prevalent to owe its origin to the mere action of the
atmosphere on the ferruginous ingredients of these particular beds.*

In the neighbourhood of Upperchurch are some of the localities where
characteristic Silurian fossils were found. The rocks in which they lay con-
sisted also of the same kind of grits and shales as those already described—
gray being, however, the prevailing colour. Close to the village are some
greenish gray grits, concretionary shales and thin flags, dipping a little west
of north at 60°, Graptolites were found in these ; and on the road from this
place towards Thurles, are some nearly vertical gray flagstones, striking
N.E. and 8.W. across the road, which also contain fossils. They were
found in a small quarry, near a house on the north side of the road, in the
townland of Gertnaskehy, and consisted of Graptolites, Orthoceratites, and
small bivalve shells. The east side of the quarry appesared to be the most fos-
siliferous. Further on along this road, and near where it divides, the red
silurian rocks again appear, dipping at various angles. It is nothere very
easy to see which are Silurian and which the lower beds of the Old Red,
as they occur so near each other, and are both so much alike in colour.
Texture is the chief guide in distinguishing them, the Silurians being harder

* From the frequency of the occurrence of Red Silurian rocks near the Old Red
boundary here, and in other adjoining localities since examined, I am inclined to think
that the supposition with regard to infiltration is the correct one ; or, at least, that the
alteration in colour has g direct connexion with the overlying unconformable Old Red
sandstone.—A, B, W,

.

'vand closer grained, while the angle

s of inclination ab which their beds lie,

11
ally higher than those of the Old Red sandstontt}a; agﬁul:f;rz ffélfiu g
;?: b?nt have some high dips aulllong the;ll. sg&eﬁ t}fe e here, &
in { i the gene d here, &
in for a short distance across ke of tho O cjection &
hard red beds seems to hav ) y
kob or boss o7 15 d Tt is composed of beds which are muc
the botiom of b Ot beiog bi the sides and over the axes
i being high, both at the ] Pt
twisted, B angles o o is hea d to contain a good de
i vy, and seems : ¢
of the contortions. The stone is v d see  contain 8 690 Nine
i h acid, particularly along ¢ >
of iron. It effervesces with , o ong certan e e o
i beg river, about half a mile S.
veangnu:izn?:gg:zzcug; their beds undulalte ;a. good %;alt:hl;ust 1;11(; ;méh(:;
n i izontal plane. , th
te much from a horizontal p - ¢
the Wlt:)(ﬂd? ?&Zr deeply weathered gray grlf,s, at an sa,ngle(;1 ofh QQ ; vz:le
g gsit,e dirvection they become brecciated, the beds a:llxng / arsz;
entle op%ulations. A little way below where they are last 3&:;11;, he cc; ars
g::llﬂ:n‘&nwhite sandstones of the Old Red may be observed, dipping away
T
les. ] )
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¥ See Pal., notes, pp. 10 to 13.
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unusuel varieties, ahd are as much contorted as usual. To the south of the
village they are seen along the Anglesey road to Tipperary, in the Holly-
ford river, and in a stream which runs nearly parallel to it from its source
underneath Knockbane, but ultimately falls into it. Along the course of
this stream some of thered beds, similar to those previously noticed, may
be met with ; and they occur also in a deep ravine, the stream from which
passes close by Hollyford Police-barracks, and falls into the river there.

In the smaller streams tributary to the upper part of the Eastern Mul-
teen, the Silurians are sometimes seen ; but that river itself gives very few
sections. The rocks are, however, exposed where it pagses through a defile
just ag it leaves the Silurian district. They are there thin, red, hard, and
heavy grits, dipping under gray, very hard, and quartzose grit and olive
shales ; the whole inclining to the west at 80° and 70°. At the upper part
of Glenough, the Silurians appear, but only in the smaller streams, and on
the steeper declivities. The stream itself affords no section until it reaches
the place where another from Knockbane falls into it over the picturesque
cascade of Poulanass. There may be observed a great variety of rocks,
all very much contorted, and quite vertical in some places, striking gene-
rally north and south. They consist of gray thin flags, hard grits, red
flaggy beds, variegated grits, gray, streaked with red, and olive rusty-
looking shales.

Having now gone over the principal places where the Lower Silurian
rocks may be seen, we will proceed to notice the Old Red sandstone, be-
ginning at the south and passing northwards along its strike,

¢, Old Red Sandstone—This formation occupies a considerable space at
the S.W. corner of the map, from which it strikes northward in a wide, but
veryirregular band, between the Silurian and the Limestone. It rises every-
where from benesth the latter rock, and rests upon the former; running up
the long external slopes of the hills, sometimes to their most elevated
points, while in the valleys, owing to the amount of denudation having
been greater, the band i3 always more narrow. Two small patches seem
to occur as outliers on the summits of elevations, but the evidence is only
tolerably good for one of them. This is the one farthest south, in the
townland of Glenpaudeen, a mile and a-half 8. of Hollyford. The road
erossing the hill here, exposes some coarse red rubbly conglomerate, lying
apparently nearly horizontally ; while in the valley southward of this, and
below it, olive gray and purplish Silurian beds may be seen in the stream,
which, there crossing the Silurian boundary, lays bare the red sandy and
conglomeritic beds of the Old Red sandstone, dipping southward at low
angles, not exceeding 15°. Half a mile south-west of Knockbane, and at
the most southern point of Glencarbry townland, the red sandstones of this
formation are found at an elevation of 1,091 feet——they appear to lie nearly
flat. In the country south of this, the ground is gently undulating as far
as Bishop’s Wood, where the mountain slope becomes a little more abrupt.
The rock is rarely seen, and where it is, dips southward at angles, the
greatest of which is only 10°. The beds are either very similar to those
already described, or consist of coarse white-speckled and ferruginous sand-
stones; good examples of which 1.y be seen at Barraderry, a little more
than a mile southward of the outlier last alluded to, on the old road from
Hollyford to Taylor’s cross-roads.

, In the stream to the N.E. of Bishop's Wood, red flaggy, and obliquely
laminated beds were observed dipping down the hill at low angles; and in
the stream from Glenough, red sandstones and shales oceur near the
boundary of the Silurian. North-east of this, near the road from Glenough
to Clonpplty, and in the Glashaninshagh river, red speckled, ferruginous,
and whitish flaggy sandstones dip a little south of west, at angles varying
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horizontal to 15°. Northward still, similartll)ledso Evagli:fdaos}mr;lllsi
i d in many places on the 1 ]
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ale salmon-coloured and yellowish gritty sandstones, apparently nearly
gorizonta.l, but probably having a slight dip to the south, ‘The subjoined
sketch of it was taken at a short distance above a new mill (see fig. 9).

Fig. 9.

The Old Red sandstone shows itself frequently all along the boundary
of the Silurian, from Knockalougha to where it leaves the map. It con-
sists of coarse red and whitish sandstones, speckled and sometimes con-
glomeritic; but only forming a decided conglomerate in one place where
it has been before alluded to, as occurring nearly in junction with the
Silurian. The Clodiagh river gives a good section through some almost
horizontal and gently undulating beds of this formation, where they are of
the usual kinds. In this section, the lowest as well as the highest beds
seen are associated with thick red shales; and if we judge from the surface
exposure of the rocks, the thickness would appear to be less here than in
any other part of the district included in this map.

The last beds visible along the boundary, north of the Clodiagh, contain
some cupriferous sandstones—the copper oceurring as small disseminated
grains. The bed containing most copper could not be found, but its angu-
lar fragments are scattered over the fields in the neighbourhood.

d. Carboniferous Limestone.—This formation occupies about two-thirds of
the map. The rock is seen best upon Killough hill, and the range of low
hills which runs parallel to the base of the Kilnamanagh mountains. It
is also visible in small cliffs alon

g the course of the River Suir, and in a
number of quarries scattered over the face of the country.

To describe these places we shall commene
northern limit of the lLimestone formation on
ries will be found numerous,
locality, will be mentioned.

In the direction indicated, the Limestone is seen close to the Old Red
sandstone, in the townland of Annfield. It dips towards the 8.E. at about

10°; being composed of fine dark gray compact and subcrystalline varieties
of caleareous rock—some be

ds apparently having a thickness of 10 feet.
North-west of this place, where a small drift hill protrudes from the alluvial
flats, W. of Inch House, black and gray crinoidal and erystalline limestone
appears to dip in an easterly direction at a low angle. In the space between
Inch House and Dovea

! House, several quarries occur, The dips observed
here are in various directions, and the limestone is not constant in colour or

texture; being in some dark and earthy, with beds of shale; and in others,
more in the vicinity of the last-named place, pale violet, and very compact.

e at the west part of the
this sheet; and as the quar-
their general characteristics only, in each
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. . e
i try is covered with drift;
is place eastward to the Suir, the coun wi ¥
Froli: thlts.hg) figzest.one is seen again in the country be_%or‘;d, 1’Ict1: ;;::rs
:;,dcgflsfi of mearly similar varieties dto tlllo§e JuStt(ilsxs:snfoni.liferous- oars
3 ies about Athnid. It is some il ;
ltr]; a(ﬁglsnl;‘:;;;ftgga;ﬁzrsity of their directions, show that it 1s contorted’,
0 )
i ly low.
the snglos Igeggcl(l)igzlryof? vt‘ile map, in the townlands of Sh.a.nba]lyiutilf,
as thed 'éoc;labeha, and their neighbourhood, the limestone 1s freque " vz
Moyne"{t is generally either dark bluish and s?bcryifialllme, Ifg::agrnal;li few
opte inoi joints and stems; or else, pale lavend OTX
fosslle. excepl§ f:;no}d:fslsg)?:ligmd with some darker coloured highly fosiltlllf-
puct and O nﬁtﬁfling a quantity of the remains of ‘Fene_stellfe, oro ﬂ;ar
exous bodd, <& en near s by-road east of abog which lies close bok 3
B bo S?iar of the map; or of broken fragments of crinoids pagke
mortier® }:ﬁm:' stgms internally crystallized, and consisting of white caxl';
:,Ogeﬂtfréf li‘:llle as may be observed where fa txlxlumli)er of I;gzctlis; :Egrﬁ)cg
-y ‘ tations south o e above- .
%;;h Ottlif; nx)x:gr ﬁ'?)(r):lle\}l(?)}:g ’t:olTwo-mile-Borris meets that from Thurles,
ere /

" dark and pale bluish gray limestone, containing fossils, and being in places
ar

° his place
; i i ds the S.E. at about 15° From t
slightly magnlf)snmnthglf:aﬁzgwo-mﬂe-Borris, dark bluish hmestotrllle 00(1:::;:
gouthwarlds;:_ogtle to the north of Eyremount Cotmge, qnd tt;e olo ve;r :n e
in gvolpt?:ha It seems to lie nearly horizpnta.lly, dl'p'pmg :log o m%.r g
tg)utﬁgv:rds and at the latter place _lottz)k:h shign};tll)ysolio:h%? Mg agce o mar.
i , f which comes 1 e E. of ¢ X
- a“lbl())l%clgai?m‘;stone occurs either horizontal or dlpplpgh sc;llat;vgarfr 3.:
fow ml Woest of this bog, on the high ground some S}XP'H towg rds
oo Mtilg ?S.rish River, and close to aroad in the .townland o blle?ea.nd 2. 6re
g;)(x)n exp%sures of black compact limestoneilw?c% w:aat}lersw hl:,r; i has 2
i ip is also south at about 6% ;
conch01dt%l fma:r?;r?i.veg t‘Sy (1.11;'0;3 further down ips course, the stigaﬁla%;vgz
crosses e:ti?)n in some dark gray, nearly horizontal, beds, “111 ll()zoundary
o Sh lv. North-west of this place, near where a pls;nst Doundary
Do o0 y.e distance along the road from Thurles to Johnstow. e e
TUns f;’", sottlxlle road, is an old quarry, in which some gray Slh‘f)e?lu-sal(l)ci .ng
’lligzl;to::a was obsérved, with o(llae sandy lf(‘)(;l‘;l(l)lgtrgaﬁl?ﬁ%r tﬁw;.rds fyrlom
i 1. At the distance o , 4 o
probably e s roads, and near the mqst ea:ster y one,
sl wh_ere ggr?i;r:sgvgegf(;’iu of Fenestella-like fossils—in 801316 pi:z:z
e va.nﬁga ish and magnesian. About 200 yards s_outh of the (; t e:stone
B:;g.g 3;;-'gea(:'WB.ossestown, is a knob of bluish and vmeggted gray lim ,
e I’nagnesian blotehes. th and west of Brittas Castle,
i i d many places south & ittas t
a.ng‘lil; ;t(;cgelisgi%e&;g:o%?o In thg gemesne thiie are ;wfog‘l:?;gﬁ ;1;;1;;1;
t limestone, with sandy- (
layer obsgrvgd pi})etilgl?)s’.‘]:i?ﬁt? ?cﬁ";land at a short dls_tan(_:e we}:ft of th:hs;)l%gl
layel?, s IPP};’gom e compact dolomitie 1ime§mpe, which is, t:‘;l en wes:.1 b ale'
gate(i O1 g%i; and rough to the touch. Similar rocks to les:al, oaixllegge.
Si;n Y i t; gwere observed still further south, in the tovgp an f Grange.
binu:h‘(r)f;eqyl;mies west of Brittas demesne, wtl;fr: tl;% ¢ 1;);1 earspper utt
ing from nearly horizon ) ,
e a:;;l an%Les ;ﬁrygﬁi, while those unglerpeath are l?lactllil gm} dar;i gr:ryt,
o, comyp tpand cherty, with thin erinoidal beds in their ovg{e kp t
W C(:im%aihis in the neighbourhood of Kilrush House, a.re;‘ ?‘f a.gd
XVels{twar :om ac’t earthy and erinoidal beds, cgntamlglg s(;:m«zh ossi S’oséite
d{:;pigg‘ }:southgvards at angles varying from 5° to 10°. On the opposi
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side of the bog which lies between the places where these bed
and the hamlet called The Bag, by the road from Thurles to ];fo:r;.::ir(flesietﬁ1
is Zome dark gray compact limestone in two quarries. g
t the Rag may be said to commence the limestone rid i
with but one interruption, parallel to the base of the m(:ugai:: 1(;1;(11‘ uartlsz;
distance of about a mile from them all the way from here to Ballagh
There are many exposures of the rock along it, as the symbols upon 1;ghe
map will show; the general dip being in a direction somewhat south of
east at an average angle of 10°.  Towards its northern end, and north of
Castle Fogarty, the beds are dark gray compact and crinoidal; some of the
latter km@. pemg almost eptlrely composed of fragments of Actinocrinus
but containing other fossils as well, amongst which the Rhynchonella’,
p}eurodon seems .to be numerous. Some high ground extends from this
ridge at Ballycahill eastwards, and on it, as well as in many places near
the road from this place_ to Thurles, dark gray and black earthy limestones
were observed. The dips here are various, being generally, unlike those
on the*rldge, in a southerly or westerly direction, at angles fr’om 10° down-
:;ardg,d South-east of Castle'Fogarty, and at about the highest part of
6 x;;s tll-il geéoatrhneaggftrfng ihxtinsion of the dark beds, previously noticed as
: t rth of that place, occurs. They are spmeti -
:;133, 3:1‘(}{ mgrthe ne;%lilbour(lilood of Ballyeahill Natio)x’m.l sch(gtl)lle cg:ftii];l sll)gl’rz;lcei:
ay oolitic and crinoidal beds. Along the road fr
Castle to Mealiffe House, similar beds wer ; eontaning oY
stle t , sl e observed, ini
g?thxlt(,’e lllnéxgtsitonegf vn‘lfagxfl'esxan in places; and close to t(;le g:g:a;r;glrggasill;r
e . A . - . ’ -
o ‘;gn : ge, of Mealiffe House, crinoidal and shaly beds may be
At the other side of the Clodiagh River, wh
At e , where the furth i
:’.)l‘l::;l;ldgte[‘ 1it.rlkes southwagd, more of the dark shalyean‘fi bliilf}iﬁ:;&ﬂlg:
3 hey are exposed in several places, and appe
conttgrted just where the hill rises south of th,e Clodigghju tFOr})’zlstcl):ilslxev;{af;
s?lu v:ards, however, and in the neighbourhood of Clonoulty, the dipI; are
zoopge t(_;,;_ rIe;;'gulaﬁ';5 :vt;(;;v a.éJlgles, lvtz;rymg f:}(;m §° to 15° in a direction about
. . onoulty and the base of the mountai
place called Coolanga, are some of the lowest b 's formation.
d , eds of th i
They consist of da.rk. gray and black limestone, undulzt(i)ng at;slg(:vrﬁtllon.
anitsc:;ﬂletmllles containing a number of fossils. ges

e village of Ballagh, there are some large ies i i

g;rgke g:;)& (;ohtlc and ftgsls)ililearous limestone, havigg glu:;gzsplﬁczlsu;hoﬁ:
, ppearing ¢ slightly magnesian. Some of the b
earthy looking, and some very crystalline. S O this il e
X . Southward of this villa,
a place called Borheenacunna, dark i i e e
 pla : \ gray limestone appears in a f
ries; and near the Railway Station at Goolds o aloy ook
! ) cross, bl
m% beds, sometimes containing small crystals of ?:on ;;Etf;doﬁgg fodke
descf-‘;‘l]:egmg.'r :o;npa.ct a(Ji:ld chell;tyﬂllimestones, very similar to zhose airea.dy
" een underneath the ruins of Clonyh dC '
tles, northward of Gooldscross; and in Yo petvenogher Cas-

r ; the space lying betw he li
stone ridge, the Great Southern and Western R, ey T lime.
the village of Hough. Similar rocks o a0 saom Wk o cross, and

[ . . are also seen N.E. of this vi
near the railway; and in a cutting thereon, close to the railw?yvlili?iggeé

between Hough and . v
ing, dolomjtegoczll:m.decross’ some gray, sparkling, slightly oolitic-look-

* At Ballycahill, in quarries
Broas ) q near the road, Strophomens crenistri isti
pod shell of the lower part of the Ca.,rboniferous limesto;e,nv:;sao%mgegsgg

in great abundance, with . ] 1€
crinoids, weathered out of !t,lh?e be(:i(;fﬂswzg hﬁentxs Griffithil, and numerous Joints of

.
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Due north of this bridge, within two miles, are a number of quarries in
datk-coloured and cherty limestones, having generally a more or less
goutherly dip, at angles of 25° and less, some beds being almost horizontal.

South-west of Raheen Park, near this, and on the road from that place
to Thurles, a good many quarries also oceur, containing dark and pale

limestones, dipping in various directions ; and such limestone is seen
slso in some places where no dip could be observed, as near the Holycross
Glebe-house, and on the margin of an alluvial flat near the Hill Houses.
These beds are in some places fossiliferous, and some of them contain
a quantity of the Fenestella-like fossils so frequently met with in the lime-
stone of this map.

In the neighbourhood of Holycross,* the rock frequently appears. It
may be seen near the roads leading from the village to Hough, Thurles,
Littleton, Killough Hill, and Cashel, and also in the River Suir. If.con-
sists of the usual varieties of gray, dark gray, and blackish limestone;
having, on the whole, a southerly or south-easterly dip at various angles,
but none exceeding 20° Some of these limestones are shaly, and some
very pale and compact, with a number of joints, having a north and south
direction. At an old castle, some little distance from the east bank of the
Suir, about a gquarter of a mile above the village, is a quarry in gray
granular—]ooking limestone, exhibiting oblique lamination in some of the
beds. Whitish gray and brown dolomite, associated with gray compact
limestone -was observed along the Suir at Abbeyview, and just below the

bridge at Holycross. ) ) .

Proceeding up the course of the River Suir from this place 'towards
Thurles, south of Ballycarrane House, and on that side of the river, are
some dark bluish and gray limestones, containing fossils. They dip appa-
rently to the south, and are very gimilar to some beds seen along the road
leading to Thurles from this place. On the opposite side of the river,
pear the house above-named, black and gray limestones are again seen,
dipping in the same direction; and on the Great Southern and Western
Railway, which makes a considerable bend here, some magnesian and dark
gray compact limestone occurs. The latter rock is again seen between
two bridges which cross the railway south of the 87th mile-post.

Several quarries occur in the vicinity of Thurles, in dark and pale gray
compact limestone, often magnesian, as at the quarry near the north side
of the Race-course, in two directly south of it, in some quarries near its
western end, and in the directions of the Bowling-green and the Pike;
near which latter place, and northwards of the Glebe-house, is some gray
gparkling dolomite.

" Within and near a somewhat triangular space enclosed by the road from
Thurles to Littleton—the one which passes from the same place by Two-
mile-Borris, and the old Dublin road, running in a north-eas terly direction
from Littleton—gray limestone, in some places dark, and in others very
pale, may be gbserved: some of it is magnesian. It is quarried sometimes
through a thin covering of drift, and sometimes occurs in bare projecting
bosses of rock. The bedding is not always distinguishable, it seems to
be frequently nearly horizontal ; but some dips, as high as 16°, have been
taken inclining in various directions.

At the western corner of the space above indicated, the limestone is
dark gray and compact, in places containing shaly beds; and at the west
side of a marsh near this, exceedingly fossiliferous beds were observed,
gsome of them consisting entirely of masses of corals (Lithostrotion, &c.).

In the neighbourhood of Two-mile-Borris, and near the eastern corner

* Famous for its magnificent ruins.
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of the triangular space, the rock is sometimes dark bluish and sometimes
pale gray, in places slightly magnesian; the beds undulating at low
angles, with a general inclination to the west. At the southern corner of
the space north of Littleton, the limestone is either dull dark gray and
compact, or pale whitish and bluish, and also contains magnesian portions.
The dips are low, and in various directions, their angles not exceeding 15°.
At one place in this neighbourhood, between Cooleroo old castle and the
cross roads S.E. of it, some obliguely laminated gray limestone occurs;
some of the layers consisting of ordinary limestone alternating with

others formed of crinoidal fragments.

South-west of Littleton, and between that place and the village called
the Horse and Jockey, are a group of quarries in dark, bluish, and pale
gray limestone, dipping in various directions. Some of these show oblique

lamination, and the limestone in some is oolitic, and in others crinoidal.

In the neighbourhood of the village last named, the limestone may be

It is generally compact, and of a gray tint,
sometimes so dark as to be almost black. It contains some beds which

are highly fossiliferous. Omne quarry in the townland of Curraheen, by

seen in several quarries,

the side of the road to Grallaghmore, and about 800 yards 8. of the vil-
lage, exhibited one very remarkable bed, consisting almost entirely of large
corals of several kinds, quite uninjured, and in the position of growth.
One large mass of Lithostrotion irregulare, Milne Edwards, (according to
Mr. Baily who examined a block of it), was no less than nine fe¢t in length,
and upwards of two feet in height, in its central portion. The following

sketch of it will serve to show its mode of occurrence, and its appearance
in the quarry.*

Fig. 10,

~———

~

e

Lithostrotion in a quarry near the Horse and Jockey village, County Tipperary.

The dips in this neighbourhood, as elsewhere, are irregular, both in
their direction and amount, the angles being usually low.

* This was the largest fossil coral I ever gaw, and the only one that could be at all
compared to the large stools of Mzandrina and great blocks of Porites, that are to be
seen in existing coral reefs. The whole bed, however, in which these corals occurred,
did not exceed three or four feet in thickness, so that the assemblage of fossil corals

here had no resemblance to that of existing corals in reefs, searcely even to a diminu-
tive fringing reef.—J. BEETE JUKES.
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’ i i olyeross are many scattered quarries in pale
Betwe;n tgls lli(:r(:Zzlslt‘g’nséndsgne{imes fossilifer)c,)us; the apparent genera.l
m'ld di_ar hi%llll }ll)eing soutl’lwa.rd, argues that the beds pass under Killough
- ry conspicuous object in the vicinity. Upon the northern face
HA- vefyt,he hill, the rocks are well exposed ; their surfaces are often
and t(()lp gd ra'm-wo’m. In many places they are deeply fissured ; and all
o '3 nee to the degrading action of the weather. The beds dip south-
Do atan verage angle of 15°. Those forming its summit and southern
ward ot :lil:ist of gray limestone, either earthy or crystalline, in some
811(;2:: ocolitic, in others crinoidal ; while in some instances it appears to be
magr el sunk withi the hill and Gaile House,
in the bend of a road, between :
pa:wgel:hiﬁﬁ]gilzv:}:;umtity OffWh1ite crys_tallized carbonate of lime, occur-
4 i form of a large vein. . .
e pzl(l’b:gtliy,wlgs:hsf Killough Hi%l, between the River Su.ll‘. s}nd Bally-
i bog, a number of quarries occur, at intervals, exhibiting many
targn:.i s 6gf, pale and dark gray limestone, sometimes blue, and frequently
va‘n?)igal Black and dark gray beds may be seen on the Thurles and
‘(:}r:slhel road, almost due west of Gaile g:llouse,kwher(e1 thﬁe maegsnilrfic:g ns‘prujgi
. bursts up through cracks and nssur .

:ﬁuel‘iim'ggt?);?:(ilgl&is neighboll)nhmd undulates at low .angles, and ma.ny&of
t.hz Beds are fogsiliferous, as in the townlands of Ballinree, Peake, &c., &c.

A.B. W,

i - f the vil-
i th of the Glebe House, one m}le and a-half east o
Imr?%i&tngx? ua q?larry in dark gray earthy limestone may be obsgrved,
i east at 55. Limestone of a similar character may be seen in the
d']p'pl'lt.lg of Ballymore House, and for a mile gouth of it; also gt G°01d1~‘§'
o8, > d in the townland of Baunmore. At all t_hese last noticed locali-
:i?: shfen limestone is of a dark gray colour, §omet1me:x gal{nostﬂtl)ilgc%é (;r:lgrf
v i haly appearance, and sometimes con aining s
(l,)‘i‘t:cxlli l;;‘;.llz.g a"Is‘he yoexfsml dip is to the east at from 5_° to 10°, Tlii?k};
bedded bluish grayscrystalline 1ime§ttﬁle ay l‘?eﬂieen 111]1 ;&1::13' ;v n;f] h
i f Ballycamusk, three-g i
has been opened in the townland of b: musk, three-quarters o mile
- £ Nodstown House, dipping S.E. a : q

lrllzrrttllllw;? s:h?a last-named locality, as also in Longfield demesne, and south

- of it, on the road leading along the west side of the River Suir, and on

i Ardmayle, similar limestones may be observed in many
ﬂ\llz.ri?:: ?g;eﬁmes vm%’iing slightly in texture and colour, and IEcci)mxgg
gccasiox:;s.lly magnesian, Tht(ai dip 1of ttillle Bplc)isi ;ge}s)yﬁgmafi (t)g = oyliti'é
at from 5° to 10°; but at Ardmayle the i ) l.erh .o at 10 ;oad litic
limestone may be seen one mile from Ardmayle ¢ +on the roa. Lo
i "to Nodstown House. It is of a lig ish gray
‘cx;%oﬁoi\ng :/de’;aﬁzssive, the stratification being obscure. One g}ﬂe sou:,h
of Boilerlahan, massive, thick-bel(liéed., b.lluls};i ﬁg:{olg?ﬁt:;ebe 1§§81;de

°; kelly church,* similar .

?12 l(i)n , :f)ll;ltha;t}?':ggkﬁ)"yto 152, Inthe neighbourhood of Balhr:l\l)re, and
inpf.ll)le g)wnla.nds of Manserghshill, Ballintogher, and Grey.stown,t he upp]fr
beds of the limestone may be very well observed cropping out in many

laces near the Coal Measure boundary, aqd exposed in mangdq\(xiam.et%
gt is of a light bluish gray colour, erystalline in texture, thick-be (131 1 (}:n
the exception of the beds immediately below the Coal Measure?, I‘K 1(13i arg
thin-bedded), containing large irregular lumps and nodules o th?ck a.zu
white chert. ;md chert layers sometimes from four to six inches ;c . Al
these beds &ip to the south, under the Coal Measures, at from 10° to 15°,

* At Ballykelly church, a poulder of granite, two feet in diameter, was observed.

o
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the limits of this map, just crossing its S.F, corner.
of the lower shales of the formation. In the imm

south at from 10° to 15°, anq consist of dark gray
dark gray gritty bands. In the by-road the beds

with thin dark olive gray grits, TIn the same road

appears to be horizontal,’—J. O’K.

. considerable distance,
This deposit is widely spread over the surface of
in thig distriet, covering and filling up hollows in
but not necessarily limited to any fixed elevation. [t

and up on to the low ridge spoken of ag oceurring

and the mountaing themselves

- Coal Measures—A small portion only of the Cogal

House, the black and dark gray shales which form
Measures may be seen, and jn several places, for a mil
the best sections being in the stream along which
runs, and in the by-road leading from the Parish

are the same as those last-mentioned, curving round with the bo
of the limestone. In the road cutting immediately west of Gra
church, a short continuous section may be well observed, in wh
beds dip east by south at 15°, with the stratification very well defined, ag
the rocks consist of alternations of black anq dark gray shale, interstratified
» and about 400 yards
to the S.E., another short section is exposed, in which the beds consist of
gray, dark gray, and black shale, some of the bedsg being sharp and splin-
tery, others nodular, all having the same dips as those at the last-named
locality. ¢ Thig dip, however, does not appear-to be continuous from one
section to another, ag in the stream midway between them the bedding

The drift of sheet 145 does not seem to differ essentially from the mass
of that spread over the centre of Ireland, Tt jg composed of fragments
of the local rocks, generally rounded, but sometimes subangular among
which there may be found pieces of rock not known to exist within a

all the lower ground
the underlying rocks,
8 chief constituent in

the low ground is limestone, pebbles and fragments of which, either well-
rounded or subangular, are. embedded in fine or coarse sand, or in stiff
yellowish caleareons clay. Tt is very unevenly distributed, being at one
Place thin, and at another of considerable thickness, and sometimes alto-
gether absent ; however, there are no large spaces left uncovered by lime.-
stone detritus, of one kind o another, which, generally speaking, extends
from the east side of the map, westwards round the base of Killough Hill,

Kﬂqamanagh Mountain. ~ But it will be observed that the deposit con-

gravel. Ithas, therefore, been coloured upon the map the same ag several
other accumulations of alluvia) detritus, which will be noticed just now.

c - Limestone boulders
» 88 in Glenough, where g, sufﬁcientquantity

th burning for lime,

Measures enter within

They consist en tirely
ediate vicinity of Noan
the base of the Coal
e to the east of N oan,
the parish boundary

ystown
ich .the

S1

. lime-
distance east of the Anglesey line of rﬁad"v:: 01?2:: fti 111’::(1
A heen ticed as occurring in the Clodiag 1u'th ’sca.ttered over
ston® has(}) eelilml;'osmaller ones were frequently met wi
watars, b - 11 well de-
““?r‘if“ﬁi?g’in at which  drift” proper may b131 iz:;lsdoﬁ;;‘;'i 3Z§ri5“(’)‘;cupy
e . are. -

i f its boundaries ik ow-drifts, fill up

ed, as indeed none o toin glens, and, _11 o sn )
f;e bottoms of many(;);ﬁ)lﬁ Izll(észtions,g and contain lumps or boulders of

hollows at very consi of 600 feet; but above that elevation the limestone

limestono at heights and higher up still would be considered entirely

become scarce, al d then enable one to find little
fragments lose search did not now an
bsent, if a close

they could not be

a t so small, weathered, and changed, th?t :giron ot b
pioces ?f e rt of the Carboniferous limestone form: ; ri’noids A
recogmsegxifjn{g)anow and then minute c(alasts otfh the I_Lo;gtsu(;uguy 1ies."upon
e el “flats” marked on this . ; -
drﬂThef alluv;ul?ilmci)fa;cllge in sime cases is overla:ui by l;ﬁgf,o}vl;llgn;h& s:;lil

B odomn: ’ is found to consist as u > bluish

: the large bogs is f A of a fite bluid
face oo ide spreading, generally level, exp i
e e o Zﬁe: ﬁ)lw risli)ng grou’nds composed of gra;eiifz&;tgéo‘(]:ee
Someu}?wt%ehs(:lv:face ,of the bog, as in the neighbourhood o
throug

) i i flats
mep he course of the Suir and its tributaries also, many of these fla

isoleigh. The
Along i ing the road from Thurles to Borriso

the
occur, as t;vi:ll n?:pcgiségtg two isolated ones on the north, one near
bogs on s

i i its eastern side
Dundrum, lie chiefly at its_ _
B omen tl}llzrse.‘:;‘lrl.e;e?gnn part of an extensive flhalnti)tltl;t:%?)g
and s.Et.hco;f;ﬂlﬁ ;::Vnd north-east, by Maryborough gndfrliﬂugfliiy 21he Bog
a.;_va;&yu?n eLike others of the Irish bogs, they contain freq
o .

stumps, and fallen trunks of forest trees. ‘
7. Mines and Minerals.

. ot g ) d
: i ks in the district include
; d in veins traversing the roc the ( 4 01d Red
. The mlﬁerat}f'efo(:llﬁeﬁy quartz and barytes, in .tfl.le ilslliﬁgs;’:w.
in s o p,nd carbonate of lime in the Carbonifero ses, and in small
sa%dsi;?ﬁlféeaof barytes occurs in thickd d)lflke-hl;i iinl?:s beon observed it
u T its: wherev
Lo E f the Silurian gl'lt:‘s: ana v f these hard
Te-appes nsmnl)'regcy frequently within a limited al;iea. sg%?:ugh ol veins
reiiapp!i%:r 'It)s present the appearance of a tangled ma
8 ul‘lf"] sgl:utting each other at all angles. following localities. At
- ineral has also been found at the 19 the stream, and some-
This 11111 in a ravine situated on the east side o T e = watér fall, where
Gllleil(l):i than a mile and a quarter due nogtl%cr)f Pg:il zgving e eknoss of
Ny i in bearing E. an . & . ibu-
b Oci'cu:il?‘:e: ;rr?zﬂggln:z;nthe somgce of the Glashanashagh river, a tri
two fee .
. - ed river,
. tal'%’ tot:gfglswiunl ?:Irrll.e slaty shales by the sl(l)u:h su%e 1;)(§ 1&)};61‘133&1}11221 Lower.
ns : i nla;
. w defile in the townlan d, and
the o rgglsbt?i?:ugthaarﬁ?g (;outh of the mining village at Hollyfor
n a co g
: i 11 quantities. i-transparent
in other placeignisng;digary forms of the opaque and Sear:'ltli gllarlzlotice
Q@;artz o(;'ct(;lllat mineral, and is too common to require a p
varieties d

! e ities in the
of its precise localities. d iron are also met with in small quantities in t

Carbonates of lime an

* In recently examined locals

i informs me ; um
! l\gri.nlgll:\l f;é;;'z.t’i;ﬁ :t the mouth of the Farneybridge river,
serve

‘¥

. strict
i cted with the district,
ities out of this map, but connevv

. et.—A. B. . 1v ob-
tions of over 1,000 feet. —. eat were formerly
these fragments occur at eleva that alternations of alluvium al;(i &lx)r Moyaliffe.—A.B. W.
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Silurian rocks; the former in strings coloured red, probably by iron, and the
latter in small drusy cavities. They are to be found in the townland of
Moyland, between the top of the Upperchurch stream, and the Clodiagh
valley, along the Old Red sandstone boundary in the townland of Bally-
boy, near Gortkelly, and usp.ally in small quantities, in the red portions of
tpe Silurian rocks, _whexﬁ'e thin strings of red heematite also occur. Crystal-
line carbonate 9f lime is very common in the limestone, either white and
opaque, or semi-translucent,

OOaZ.—Li& kind of cc_:a.l, being apparently an intimate mixture of anthracite
and graphite, occurs in the lower Silurian rocks at Gleninchinaveigh, near
Upperchurch. It appears rather in the form of a vein than a bed, occupy-
ing a space of abou; four feet in width, between the vertical walls of what
;;eerﬁ)eod Vﬁf be certainly a fissure, and was perhaps a fault, which strikes

A shaft was sunk in the year 1857 upon it, to the depth of ten fathoms,
but was dl'scontmue.d in consequence of the walls of the vein approaching,
and reducing the width of the mineral so much, that it became unpro-
fitable to work it. From this shaft a driving was made at the depth of
six fathoms from the surface, and was carried along the strike of the vein,
for a distance of thirty feet, '

A small'portic.m only of this shaft, probably not more than a fathom,
below the timbering and sheathing, (which extended to a depth of about twen-
ty-four feet), could be examined when the country was surveyed in October,
1858. The rock, consisting of a hard dark gray or blackish siliceous grit
at its western side, and at about thirty feet below the surface of the
ground, was observed to have a smooth slickenside surface, nearly vertical,
and forming the wall of the carbonaceous deposit on that side of the
shaft. On the opposite side of the deposit the wall seemed more uneven,
and the beds, consisting of alternating gray hard grits, and thin shaly
bands, appeared to dip N.E. at 60°. Some of the harder beds seemed to
crop out from this side of the shaft supporting those above them whose
ends were cut off by the fissure, while underneath them, the softer ones
were worn away to a distance of some ten inches or a foot from the general
plane of the surface of the wall, and each lower bed projected a little
furt:her thal:l the one above it, until another hard one was reached, when
an indentation of the same kind could be again observed. The projecting
ends of these be;ds were worn smooth and rounded, as if the friction which
g;;dgce(i ltl;e slickenside on the opposite wall had also acted upon them

g. 11,

3
a3
§ -
5 }
! R
‘ o
Wesi 2 FEasi
by
(N
. 23
’%
R

f‘I‘he deposit where the vein could be seen, in junction with both walls
of the fissure, appeared to be more crystalline and lighter at the east side

33

of the shaft, than at the west, where it appeared to be much erushed, dull,
and powdery. It was likewise apparently compressed and forced into the

irregularities on the east side of the shaft, where the masses of rock above

described projected into it.* )
Copper ore occurs in the Silurian rocks, near Hollyford, at the west side

of this map, in irregular fissures of considerable length, intersecting each
other nearly at right angles; their position will be best understood by
referring to the annexed sketch, fig. 12, taken from the one-inch map,
to which the names of the townlands have been added.

Fig. 12.
Hollyford Mines.
Seale 1 inch to a mile.
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These mines have been worked at different periods. When visited by
me in the summer of 1858, operations were being carried on at the Holly-
ford lode, under the direction of Mr. John Pascoe, who kindly furnished
me with most of the following particulars, but the works have since been
discontinued, and the mines closed. Tt will be seen that the Ballycohen
and Hollyford lodes strike about 20° west of true north, the former, per-
haps, a little more W., and the cross lode has an average bearing of nearly
15° N, of E. They are all more or less nearly vertical ; the Ballycohen one
being said to dip towards the west at 80°, As far as could be ascertained,
works had been carried on in former times along the cross lode from
Glenough, to where it crosses the Anglesey road at Clonmurragh, and
where this joins the Ballycohen lode, the miners found what they termed
«old men’s workings” and tools.f The last-named lode was also worked
formerly, and was said to be productive, but was abandoned on account of
drainage difficulties. The fissure which the Hollyford lode occupies 18
very irregualar along its sides, although it preserves a generally vertical
position. This lode measures, at some places, only six inches in width,
while in others it has had a thickness of as many feet. It is brecciated and
generally contains yellow pyrites; but gray and peacock ores are also found,
as well as a dark coloured variety, called by the miners, black ore. Some of
the adjacent grits are so cut up by small quartz fibres, as to take the
appearance of a breccia; but no large masses of quartz appear with the
ore, though it is often present in small veins. Sulphate of barytes was

* Close to this place, in a stream that nearly coincides with the strike of the Bally-

cohen lode, graptolites were found.—A. B. w. . . K .
t Mr. Ric%arlt)i Millett, c.E., kindly afforded much information about this deposit,

and the excavations were made under his direction, by desire of the proprietor, Mr.
George Armstrong, of Moyaliffe House.—A. B. W.
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observed at several places underground ; where the rocks were found to
consist entirely of hard grits, and hard splintery shales, and to incline in
various directions. Several shafts have been sunk on this lode, some so
deep as ninety fathoms, but at that depth the lode was poor. Numerous
levels have also been excavated, the dialling of parts of two of which, the
thirty and fifty fathom levels, are given in figure 18; they, as well as the
transverse section, are taken from sketches kindly given to me by Mr. Pascoe.

Fig. 13.
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That the supposed fault in which this lode occurs, like many others,
encloses portions of the adjacent rock in consequence of smaller fractures
having separated from it, and then returned to the original break will
become evident on reference to the annexed vertical section (transverse
to the lode), representing fifty fathoms of the engine shaft, where two
smaller ones will be seen to branch from the main lode, one to_the west,
the other to the east, continuing for some distance, and again rejoining it.
It would be almost impossible to say what the throw of this fault or fissure
is, if indeed it has any, for the curves of both sides of the lode seem to
correspond rudely to each other. However, as it is in a probably faulty
neighbourhood, this appearance may be deceptive.

Copper has already been stated to oceur in small quantities in the O1d
Red sandstone rocks, as disseminated particles in the beds, betweent the
northern boundary of the map, and the river Clodiagh. It is unimportant
in a mining point of view, but accords with the circumstance of cupri-
ferous beds being found elsewhere on about the samehorizon in these rocks.

TIron mines are stated to have been worked at a remote period on the
townland of Gortnahalla, not far from Mr, Chadwick’s mill, but at a little
distance south of the Clodiagh, Here sulphur is also reported to have
been found ; and close to where the old mines are said to have been, heaps
of the « debris” are still pointed out, now overgrown with grass, &c. Upon
trying to find out of what these heaps were composed, pieces of hard, and
very heavy red and gray grit were obtained, some veins in which effervesced
with acid,

A. B. W.
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