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EXPLANATIONS

v

TO ACCOMPANY SHEET 143, OF THE MAPS

OF THE

GEOLOGICAL SURVEY OF IRELAND.

GENERAL DESCRIPTION.

Tug River Shannon runs with a general bearing E. and W. through
the northern part of the district included in this map, dividing it
into two portions. The southern and largest of these is a part of
the County of Limerick; while the other division belongs to the
County of Clare, except a small tract to the N. of the City of Limerick,
which is a portion of the former county. The places of most note
are the City of Limerick, and the villages of Askeaton, Adare, and
Pallagkenry.

1. Form of the Ground.

All this area is drained by the River Shannon and its tributaries,
the largest of the latter being the tidal river Maigue. This enters
the district a little to the south of Adare, and flows nearly due N.,
emptying itself into the Shannon, about seven miles to the W. of
Limerick. The spring tides affect it as far up as Adare Manor,
while they influence the Shannon to Athlunkard Bridge, above or to
the eastward of the City of Limerick.

The country south of the Shannon is one large undulating plain,
which gently slopes to that river and the Maigue. It is here and
there broken by small rocky or abrupt hills, A similar plain also
extends north of the Shannon for about two or three miles, when
the ground riges to form the Cratloe Hills, attaining, in the farther
space of four miles, an altitude of 996 feet above the sea. Large
alluvial flats, locally called callows or corcasses, run along the mar-
gin of the Shannon and its feeders. These flats are generally below
the high water mark of spring tides, but those to the N. of the
Shannon, especially those W. of Bunratty, are studded over with
islands, if we may 80 call them, of drift; some of which rise abruptly.
to over 100 feet in altitude, and give a peculiar aspect to this part
of the district.




2. Formations or Groups of Rocks entering into the Structure
of the District.
Aqueous Rooks.
Colour on Map.

Name,
Peat Bog, Shell Marl, and

D .fl}lluvmm, Pale Sepia.
a4 Un t, . Engraved dots,

Carbon- .- Upper Limestone, Prussian blue (dark),
iferous. . gl' Lower Limestone, Prussian blue (light).

Old Red . Lower Limestone Shale,  Prussian blue and Tndian ink.
Sandstone. }ca' Upper 01d Red Sandstone, Zudian red (dark).

Upper

Silurian. (P Llandovery beds, Purple.

IeNeEOUS RoCKs.

D. Greenstone, ]
B. Basalt, L ]
i. iorphyry, J. Crimson,
m. Amygdaloid
Ds. Trappean A;h, Crimson, with dark dots.

b*. Llandovery Beds—The oldest rock formation appearin
the surface of the ground in the area contained in this n?aI;), bel%ngz
to the group called the Llandovery beds, or lowest part of the
Upper Silurian formation, It here generally consists of green and
gray, highly calcareous, shales and grits, interstratified with a few
red beds and clay rocks. Some of the shales are cleaved into coarse
slates, and were formerly quarried to a slight extent for roofing
?)l:tﬁg‘rtiﬁzl th{a calcalz'eousfbgds fl';)ssils are locally abundant ; they will
arly spoken of in the P )
by ¥ W H. yB a'ﬂy. aleontological Notes (see p. 10)

¢*. The Upper Old Red Sandstone in this district is usually a coarse

yellow quartzose grit, sometimes conglomeritic, and sometimes cal-
careous, and often having greenish sandy shale partings between the
beds. The bottom beds are reddish, or yellow, ferruginous, quartzose
grits or conglomerates; over these are coarse, sometimes flaggy, grits
and conglomeritie grits, with a few red and purplish beds. '%Ze next
beds in an ascending order are purplish red and yellow sandy shales,
clay rock or indurated marls, and a few grits, in which there are
no _ulgs and lenticular cglcareous patches (cornstones), which are
sometimes nearly a pure limestone. Above these are quartzose grits,
usually of a yellow colour, very quartzose, and sometimes calcareous,
with, 1n places, greenish sandy shale partings. _All the Old Red for-
mation in this district seems to belong to the Upper Old Red Sand-
stone. On account of the great accumulation of drift on the southern
face of the Cratloe range of hills, no exact estimate of the true
thickness can be formed, but it cannot be more than 500 or 600 feet.
ll‘he Carboniferous formation has been divided into five, viz.:—
d'. Lower Limestone Shale, d*. Lower Limestone, d®. Middle Lime-
stone or Calp, d*. Upper Limestone, and d°. Coal Measures. Of
these, the highest, viz., the Coal Measures, is wanting in the district
included in this sheet of the map; and the Middle and Upper Lime-

T

stones are not distinguishable from each other, and will be therefore
described together.

d'. Lower Limestone Shale.—Between the Old Red sandstone and
the*Lower Limestone shale there is no regular boundary, since there
are beds of yellow quartzose grit in places calcareous, which as we
descend begin to alternate with red beds, while as we ascend they
alternato with black shales. Even below the black shales the cal-
careous parts of these grits are generally fossiliferous, often abound-
ing in bivalve shells, though the fosgils are usually not perceptible,
uniess when tbe rocks are weathered, Above these are alternations
of yellow quartzose grits and ribboned black and blue shales.* Over
these are grits, shales, and argillaceous fetid limestones. The next
rocks in an ascending order are black and blue shales, very fossil-
iferous. These pass up into calcareous shales and highly argilla-

ceous shaly limestones. The portion which may be assigned to the *

Lower Limestone shale is about 50 feet in thickness.

d2. The Lower Limestone.—This division in the district now under
examination, is again divisible into two parts: the lowest being dark
blue, sometimes nearly black, argillaceous, fetid, thin-bedded lime-
stones, that are usually shaly, but sometimes are good compact
gtones. When weathered they are inclined to exfoliate. These
beds are capped by gray and black shales, alternating with thin
beds of chert and limestone. The thickness from the top of the
Lower Limestone shale to the top of these cherty beds, is about 300
foet ; the cherty beds being generally about 20 feet thick.

The upper division of the Lower Limestone over the cherty beds,
is massive limestone of a gray or blue colour, and usually destitute
of becding. In it there are thin bands that are either red or purple,
or variegated.} :

The upper part of the Lower Limestone is generally full of an
oblique coarse cleavage, which might easily be mistaken for bedding,
The strike of which varies from E. 20°N. to E. 35° N, It is also much
jointed, the principal joints running N. 20° W., and E. 20° N. The
variegated and red beds are often well developed, being thin-bedded,
with red argillaceous shale partings. A red bed is generally found
nearly immediately under the cherty beds that have been made the
boundary between the Lower Limestone and the argillaceous beds
of the Middle and Upper Limestones. The Lower Limestone is
often magnesian, the magnesian limestone occurring in beds, parts
of beds, or dykes : it is seldom a true dolomite. When magnesian
it is of a yellowish gray or brown colour, the weathered portions
having a sandy aspect. The dykes generally run between the prin-
cipal joints, and therefore N. 20° W, and E. 20° N.

# In these shales there are the remains of grass-like and other plants.

4 These variegated red and purple beds are sometimes quarried for marble, and they
have been extensively used in the building of Adare Manor, the seat of the Earl of
Dunraven. The colouring matter seems to be derived from jron in some form or
other, as in that part of the Manor that is longest built, some of these limestones
have become marked with iron stains. From this it would appear that they are better
adapted for internal ornamental purposes than for use where exposed to the atmos-
phere. The colour may itself be due also to atmospheric influence, as sometimes in
the same quarry, and seemingly in the same bed, the limestone is red or purple near
the surface of the ground, and when followed down is of the ordinary gray colour.
My attention was first directed to this latter fact by George Fosberry, Esq., and the
Rev, H. H. Jones, of Adare.—G. H. K.
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At the north of the Carrj, i istr; : ‘
1 80gunnel jgnegy, district, thepe ;5 a lar, ; .
Mass of trye dol . > ge e N. of the Shannon,
colour. | olomite of 5 Very saccharoid aspect and orange gray here i ulation of ()4 Red debrig and sand lying above

>~ ds the limestone drift,*

; -andd‘.ZVLeMz'ddleandU s TV . .
ablo in thi. districy T Iimestoﬁ)g:?; boz;ze:m:s ;!::t t(zizégéﬁag&ufg The 01d Red. drift in dplaces 18 over 200 feet i thickness, ang g f

full of layers ang noduleg of chert, These cherty hegg vary in thick. often fing ferruginoug sand,
. ?

ness from 29 ¢, 50 feet Ver them the i k
. . Mestoneg argilly _ :
fetid, g%;nular, and thm-bedded, With ghaje Partingsy betweeie(rlllz H K |
eds. ©Y are occasiop,] cleaved iny ‘ ’
times the b ds are g thin 8sy Py o ((1) 3 Coarge slate, and Some- DNote on the Ionoos Rocks.—The igneons rocks interstratified wigp the Carboniferoys
Sian, som otimes " d ) 8 Hags, 18 oftep magne Limestones of the County Limerick, deseribed aboye by Mr. Kinahan, gre 4 very
X oti & true olqlmte. Immechately W. of Limerjqk it remarkable gerieg of varieties,
a8 an oolitje structure, and ig Magnesian toa eater oy ] ? me of the h burple porphyrisi, traps seem gg jf almos; entirely compogeq of
en magnegiay, it isof 5 ellowssh, h 8reater or Jogq degree, feldepar, and the bedd Stals are certainly o feldspathic, T am, howevyey.
and in ghe oolitie 1 y Town, or w tish 8ray coloyy- unable to say to whay Species of feldapar they belong, ;
. 1 c mestonegy the a]t;emate globules are magnesian The mass of the rock gnd the embedded orystals would be wel) worthy of an accurate s
'gu?mg it a ma,rked appearance. The parti 28 be twee th S 4 chemxca_v,l and Mineralogiog} investigation, which I regret that I have not hitherty suc- /
bla,ck shales an yeHow clay' Some of the b k b  the he 8 are ceeded in inducing any oue to undertake, It seems difficult to Suppoge that the Tocka
appearance £ al ’ 2CK shaleg have all the a0 be composed of 8 trisilicated feldspar, spep a8 orthoclase, whep they have come
ppyneous Ig bo Sinuts. , ;eflroug}l“an tfgwe bﬁ;l] 0 : E{d 1ou(t; upon such ahbasici] substan]cde a8 the thick ffarbl(i\ni .
OCKS, 880¢] e » N A TOUS imestone, gt €58 likely doeg it seem ¢ &t they shoy contain any free silicg
stones are eenstones lagagal‘gthpthe hUPPGI' and dedl'e Lime- mingled with the ft‘aldspar inva state of Paste. We are, therefore_, Precluded frop, )
Troppean dudes, " Basalts, Py PO Amygdatoids, ang ey e b e ke e |
X of a trisilicate >.48par and uncompiy, 8Luca; yet the feld.
Tfe Greengtoneg and Bgg, Us are usual} . . o fpathic crystals'do pog SDDEAr to be Labradopise, ' ‘ b
talline, green, blyieh Purplish, o rodd, 'i"] Yy a ghst.enmg, ﬁne]y orys- Other varietieg of these traps of dark green, sometimeg almost black colour, might
ish bi o 4 s eddis trap, bemg sca,rce]y dmtm- easily be supposqd to be varietjeg of bagaltic or doleritie and dlont‘lc rocks, yet they %
8Wishable frop, 0ne angthep, They blend i, erceptibly 3 P 29€m 0 pass by insensipg Bradations into the peg Porphyries (which woylg be com- !
Phyries and ’Amygda]m'ds bein W bercep Y mto Pop. monly ealled fo] SPar porphyryy, gy, Searcely to differ fpom, them except i colour, H
Sometimog 5 t the b, ttorm g ays amygdaloxdal at the top, ang The vesiculay of Scoriaceoys Structure of gome barts of these traps is very remark- b
' bottom of the beds: Thege traps have often 8COri. able, and appears in some cageg o form jrregylap bands alternating it compact H
aceouy patcheg in th ) n amyg aloid 1 h . rock, as i narking Successive flowg of molten matter in the way describeq by 8ir . &
contain - alyon d-shapeg pieces an] fals on Porphyryiie the_y Lyell, in his Papey on Aitna, in the Phil, Trans, . , i
ornblenq & Crys o Fe]spar, Calcspar, The ash beds (or Tuffy, ag many geologists woulg call them) are also very remark- ;
cnde, &e., &e » the aImond-sbaped cavitjeg bein usuall able. * Some aro coarsely conglomeritie oy brecciated, aq described by My, Kinghap, i
ed with the cale 8par, Qp the Weathere d & urf; £ th g Y and there ig €very gradation from thesg throngh finer and finer grajpeq materialy, tg 5 i
oids ap d Por hvr: . .\ Jlace of the Amygda- perfectly Compact rock of which the Darticles are indistingnishape éven by the leng,
o Orphyries wil © seen empty Cavities, but op breaking the Different beds in tpy e UAITY, and sometime different laming i ghe same block,
roe '8¢ are found t0 be fi]] 2 white mineps] . and on gq: show alternating layeng of coarse and fine grajn arranged with the ugmogy evenness t
arther ip s few o none of ¢}, white miners] i1 s go"{ and regularity, the Coarse made yp of rounded grajng of finely vesjoniay D; yarying L
places are taken 1, k als w Been, byt theiy OM: the size of 5 & 4 10 that of g pin’s ».While the finer gre made of sma]ler and LI
ies bo VY pink, 8reen, gp re mmex-als‘some of the cavi- Smaller particles 4 e get the materig]g of impalpable Powder., Among the €oarse I
ties eing filled with 2 substance marked Jik, anagate, g ecks of conglomerates Japgq blocks of trap ang limestone ooeyy, and little roundeg fragmentg g
8reenish mipep,] A numeroyg f, S0me of thege tra'tps 1;10 Veing | * The econe b Freon oo nowhmg o) ﬂf e ey e f consolidated {
; algg Veing € compact green 8tone whic Seems to have been mgde o1 consolidgte trappean
and Oézy;ials oﬂfr gI;?-rZsz . ‘ ? l1]);:::7(1er,goft‘g;en l;le.nqs inasl\:nsiblt_yi» withflager: of gzi?};;li]mestolie‘}l,l 80 that ha.m} h climens €
_ u een, or . y be got con AINing alternationg ¢ @ two substances, € evenness of the yers ‘ ‘
a coarse by eccia or o glo l’n %; ate ’tg Purph;g ;3]10“1",‘: and’IY}z:ryl from of the'lratl}e;o eo»(zia-ser sorts is sg retiarkable, that they have been likened in the quarry g
. b ) 8rits, € latter 10 a pile of bogr, 8 in a timhey ard, |
are often porphyrytlc or amygda,loxda,l, esPeclaﬂy When of 5 Purpligh . L was often geryol by the exact similarity between these accumulationg apg those !
colour, When blue the ash ig highly caleareoys : P o1 the voleanic jglang, of Erroob op arnly Island ang Muryay Island, in Toppey ;
hmeston e, and it migh ¢ Sometimes be callog 3 2011;18 ulges nearl. a trsut_s,. whl €re were equally regylap layers of voleanie agh ang scorie, likewige ; .
. " Agh * | az_1_ shy L!mestone or containing umps_and.pebbles ofhmestgone, torn apparently from the coral reefy through |
Imesfone 8n, Teen, however, i8 the prGValhng colour for " which the voleanic orifige had forceq g Way. Neither were the black heg, cindery ; ‘
of thege rocks, Ip the 5 . nos Va8 of some partg of these islands at g} unlike some of the trgpy of Limericvk;t
8¢ ashes are ;. nts of ‘ i P
rap, and h the iecos f1 Ot grit, g] , hmestone, e difference in the two cageg lies in the arrangement of he materials, singe the |
; til . > Lhe p 8 0 ; 1mestoz_1e b g most abundg, t, and Some beds ¢ ash, &c. . in the Torres’ Straitg islands were pj hly inclined, while the g, liacent F
0 €In 0 conszderable Size, theiy diameter bein over g ; h © coral reefs werg horizontal; the Limerick traps and ggheg being on the contrary 1 1
eds of estone anq s are often foynqg alt gt' ., Jhches, Pazallel in position 10 gpe Deds of the intergyrgriheg limestones, ) P
other in the distric ¢ i K A enl.a g with each This difference, however, may be the result of oy comp, ng differeng barts of the |
. . % 28 will pe Been ip the .Detazled _Degcriptz'on ; W0 structures, In the Torreg Straits jslands the only parts ¢ at can be geen are the i
OSSIIS, chleﬂy encrinjte stems, are sometimes Seen j th N : Subaeria} cones, ang it jg quite possible that beds of cinders ang ash, and eyey flows of H
the ag » and are abun dant in o bedq A h the ass of . lavg might be Concealed undey the adjacent sea, interstratifieq Perhaps with layers of i
- et Lo O €lbe : e('i llmestone fragments, coral limestone, Jp Limerick, o the other band, the olg cones, if eyer they exigted, P
. e Principa] drift in t strict ig sed of and whether they were submarine op subaerial, haye of course been long ago destroyed

* Thege ashes wepg CXtensively g d ildi : S * i ift j i d i th
the Waterforg and Limeriek Raﬂ{;'ay.e " bmldmg the New Terming af Idmenck, of driftTla): irllull)llisgg: Svgg'gt tlhse k:ﬁﬁzgt;& l:&?)r;l:ntesraggn;alifl‘;:; ngilggs I?atg (g:ﬁ&f;::g;
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and their matarials strewed over the adjacent seas, making, perhaps, many of the thick

deposits of the present trappean ashes and conglomerates, e may, perhaps too,

. suppose that the eruptions were more entirely submarine, and doubt whether any
cones were ever formed over the orifices.

In some of the adjacent Sheets of the Ms?, we find what are with great probability

gome of the volcanic foci from which some of these igneous matters have proceeded, as

will be found in the explanations of those Sheets.

J. B. J.

3. Paleontological Notes by Mr. Baily.

At Ballycar, in one particular locality (a ditch separating two fields) are
sandy shales, abounding in fossils, the most numerous being the peculiar casts
of small simple turbinated corals, formerly called Turbinolopsis, now Petraia ;
these eminently characteristic corals serve with the other fossil evidence to
determine the geological horizon of these beds, proving them to belong to
that division of the Upper Silurian which is now called the Upper Llandovery
rocks.

Two veriy distinct forms of this typical genus were obtained, the one most
abundant 1 have referred to Petraia elongata, Phillips, a species which Sir
R. Murchison alludes to as being more common in the Upper than the
Lower Llandovery beds.* Of this species as many as thirty-six specimens
were collected, which although presenting a considerable variety of form
had evidently all the same specific character.

The majority of the corals which have been referred to this genus are
preserved in the state of internal casts, and therefore present an unusual
appearance, which has probably induced them to be considered by some
palzontologists sufficiently distinct to form a separate genus. On an ex-
amination of the mould, however, from the external surface, which we are
enabled to make in several instances in the series from Ballycar, there
appears to be nothing to distinguish them generically from the small detached
corals of the genus Cyathophyllum, which are so common in the Wenlock

limestone. This tends to confirm the observations made by Professor Milne
Edwards in his work on the fossil corals of Great Britain, published by the
Palzontographical Society, that he did not consider “ such casts as had been
referred to the non-characteristic genus Turbinolopsis or Petraia,” as pre-
senting any material difference in structure to warrant their removal flr)om
the genus Cyathophyllum, It may therefore be a matter for future con-
sideration whether they ought not to be included in that genus, or whether,
as they are now so well known by the name of Petraia, and are so peculiarly
characteristic of the Llandovery rocks, it may not be considered advisable
still to retain them under that gemeric name. It does, however, appear to
me that the list of recorded species requires revision, and that some of them
have been established upon fossils which might have been referred to pre-
viously described speciess

I would therefore propose the following amended list of the species of the
genus Petraia (including a new form from the above locality), with their
rangein geological time, as given in Sir R.Murchison’s Appendix to Siluria :—

Carads Lland:
o:!Baalt;.o Eo‘ﬁf’y Wenlock.
Petraia? sequisuleata, M*Coy . * *
»»  bina, Jonsdale, . 7, . . * *
s»s _? DuNoyeri, n.s. Baily(fig.1,p.11), »*
an elongata, Phillips, . . . »*? *
(synonyms) P. rugosa, Phillips. .
T P, subduplicats, M‘Coy, . .
» P, uniserialis, M‘Coy, * *
»s  Ziczac, MCoy, . . *

* Siluria, 3rd edition, p. 228.

11

above list it may be seen that Petraia rugosa, Phillips, P subdupli-
ca,tg,y at.l::I uniserialis, .M‘g:)y, mi;a considere«} to ble l:syl'.rixo:nyms of P. elongata
;1lips, species all ococupying the same geological horizon. . )
Ph&‘lhf a,ddI;tiona.l speciegyl’efra.ia'l Du Noyeri (fig 1), included in that lllzlst
was found, associated with those I have referred to Petraia elongata, in :l; f:
same sandy shales at Ballycar, but in smaller pumbers. [ have m;tlne lt
after Mr. G. V. Du Noyer, of the Geological Survey. Its internal cast,
having a regularly reticulated surface, presents so different an a.pptle)amnce
from that species that it appeared doubtful whether it ought not tg 0 coni
sidered generically distinct. The mould of its external surface ;.nh genera_
form, however, do not exhibit any marked difference from those o :1 e11 aoccom
panying species of Petraia, and may also be referred to Cyathophy! t‘um, 0'1":
probably Cystiphyllum, a genus with which, in its internal structure, 1
rhaps, better agroe. . .
woi%g,lpcz reI?resents thfr external surface as copied from a mould taken in

gutta percha, from one of the cavities in which the caste of these corals are,

nded ; it bears a considerable resemblance, externally, to corals of the
Z::ﬁ;a. Cy;thophyllum and Oystophyllum, such as Cyathophyllum psqu(lllmﬁam-
tites, Milne Edwards, Brit. Fossil Corals, tab. 66, fig. 3, or (}y:st;q()l y lllil
Grayi, Ibid. tab. 72, fig. 3, showing it to be a simple turbinated cora L
variable in height, its epitheca having well marked and closely arrange
longitudinal striz, irregularly crossed by concentric lines of growth.b Gl
Fig. 15, represents the internal cast suspended in its cavity ; the beautil uh
retionlated appearance of its surface distinguishes it from the species vgltd
which it is associated, and from all others. Its longitudinal septée being nn_l’f,et0
by transverse divisions at nearly regular distances cuts the whole surface int:
regular square cells; a portion of this surface is enlarged at ¢. A large s};lecl-
men is shown at d in which the internal cast has been separated mtoht ree
portions, which, unlike the others, fill up the whole of the cavity to t ed ez:—
tremity. The coste in this cast appear to have been more flexuous and to
have radiated from a central axis somewhat similar to that in P. elongata.

Fig. 1.
l

The following is a list of species from the Upper Liandovery beds of the

Upper Silurian, at Ballycar, South, county Clare, 55—

ZooPHYTA.

Heliolites interstinctus, Waklenberg.
Favosites alveolaris, Blainville.

Petraia elongate, Phillips. X X
»» Du Noyeri, Baly, n.s. x
Cyathophyllum.
ECHINODERMATA.

Crinoid stems.

ANNELIDA.
Cornulites serpularius, Schlotheim.

(LN
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CRUSTACEA.

Encrinurus punctatus, Brinnich. x
Phacops caudatus, Brongniart.
Proetus latifrons, M*Coy.
Spharexochus mirus, Beyrich.

Mowrvrusca, Brachiopoda.

Athyris tumida ? Dalmann.
Atrypa marginalis, ”

,» Yeticularis, ZLinnceus.
Orthis elegantula, Dalm, x
Rhynchonella Wilsoni, Sowerby.
Spirifer elevatus, Dalm. x
Strophomena depressa, Dalm. x

sy euglypha, ,, X
’ faniculata, M: Coy.
s pecten, Linn,

Gasteropoda.
Euomphaslus funatus, Sow. x

v lautus, M:Coy.
Murchisonia Lloydii, Sow.

The mark x indicates the abundance of the species.

Many fine Carboniferous fossils were also collected from the Lower Lime-
stone in the western part of the distriet included in this sheet, which will be
described with others of the same character in the Explanation of Sheet 153.

December 24th, 1859.
W. H. B.

4.—Relations between the form of the Ground and its internal Structure.

The plain which spreads over the greater part of the district has almost
everywhere the Carboniferous limestone either immediately below the vege-
table soil, or covered with a greater or less amount of the loose sand, gravel,
and boulders which are called “the drift.”

The level or gently undulating surface of the ground, however, is by no
means the result of the horizontality of the beds below it, which often undu-
late or ““dip” in various directions much more steeply than the surface does,
the beds having been all worn down by denudation to one general level, and

the irregularities of their surface still further smoothed over by the deposition
of the drift.

Some of the low hills south of the Shannon are formed of knolls of lime-
stone rising above the general level of the gronnd, and this often happens
where the beds are more highly inclined than usual. Others of them, and
those generally the most striking in feature and abruptness, are formed of
trap or trappean ash, materials which, from their tonghness, have resisted

the action of denudation to a slightly greater degree than the more jointed
and more decomposable limestone.

One distriet, that towards Pallaskenry, which rises rather higher than
usual, is composed of gently inclined beds of Old Red sandstone, rising gra-
dually from beneath the Carboniferouns limestone.

The Cratloe Hills also are composed partly of Old Red sandstone rising out
to the northward, the beds having a rather steeper inclination than the ground,
go that we come upou lower and lower beds as we ascend the slope of the
bill. We thus arrive at the base of the formation in some places before
we reach the summit of the hill, in some places at the summit, and in others

on its northern slope, according to variations in the height of the ground, or
the angle at which the beds incline,

N.E. and S.W.

Fig. 2.

ng,
Diagrammatic Section through Gallows Hill and Roxborough. General bearing

The rocks which
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appear to have been deposited during the same geological period as the
~ Llandovery Rocks of Wales.* These beds, in the Cratloe Hills, are often
very highly inclined, sometimes even vertical, and strike in varions directions,
80 that their position has no relation whatever to the form of the surface of
the ground composed of them. Moreover,

on examinin%hthe relation between
these rocks and the Old Bed sandstone, it is perceived that the Silurian rocks
had been tilted into their present highly inclined positions, and had been

worn and denuded down so as to form a surface very little different from
their present one, even before the deposition of the Old Red sandstone,

This ancient surface would be found everywhere still unaltered underneath
the base of the Old Red sandstone, while in thoge parts from which the Old
Red has been removed by subsequent denudation, that denudation has effected
but little change in the Silurian rocks compared with that much greater
erosion by which they had previously suffered. The little gap, for instance,
worn in the Silurian rocks, below the base of the Old Red sandstone, to form
the valley of Glennagross, is but a slight loss from their mass compared to
the bulk of the Silurian rocks that must have been removed in order to
produce the surface on which the Old Red sandstone was deposited.

We have, then, within t

he district evidence of the following operations
having taken place :-—

* 1st. The formation of the Silu
waters of the sea,
2ud. The elevation and tilting
erosion of vast quantities of the
new surface across their edges,
The time required for this o
most probable that durin
formed dry land.
3rd. The deposition on this new surface, probably during a great period
of depression, of horizontal beds of Old Red sandstone, covered by thick
deposits of Carboniferous limestone and Coal Measures ; voleanoes breaking
out in the bed of the sea, during part of the period, and contributing flows of
submarine lava and great beds of ash to the mags of the other deposits.
4th. Another action of elevation and denudation by which these latter
rocks were tilted and largely worn away, so that the Coal Measures were
removed from off the whole of the district, all the Carboniferous limestone
from some parts of it, and from one portion even the whole of the Old Red
sandstone, so as to re-expose the Old Silurian surface, and even in some
small parts to excavate down below that, and make fresh gaps into the mass
of the Silurian rocks themselves.

The extent to which this denudation proceeded depended s;ery largely on
the elevation which the rocks attained, so that commonly, but not invariably,
the spaces under which the force of elevation had acted with greatest local

intensity still retain something of their original comparative altitude, and
rise as hills above the low grounds.

rian beds as horizontal strata beneath the

of those beds in various directions, and the
bent and broken beds, so as to produce a

peration must have been enormous, and it is
g part of this time the surface of the Silurian rocks

J.B. J. and G. H. K.

* It ie remarkable that even on the higher u})arts of the Cratloe Hills the ground
formed of the Silurian rocks is in a state of cult;

ivation, while that composed of Old
Red sandstone is wild and desolate at lower levels.
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Drra1LEp DEScRIPTION,

in thi d by Mr. G. H.
istrict included in this sheet of the map was surveye
Kiﬁ}:‘::lityn:vh?rfl also the following detailed descriptions have been drawn
wp—- B 7] 5. Position and Lie of the Rocks. N
i found alon .
beds.—The rocks of this group are only
:fh Lolfm:mg,rict. At the old church, in ruins, that lies to }:;hte ﬂN;vs -bof
’!]Ioea.thmount Lodge, are gray flagey shales. In the stream tha 1(')its an?l’
Heathmount Lodge, immediately due west Xfl.iltxf,t lp;li:;eéra;; f;:»y;geam nd
i in vei ite. ittle
shales, with a thin vein of red hemati hor o siroam ave
cal. Due E. and E8.E. of these, :
B e oy e groomh i les, that dip N. at 88°. Higher
and greenish grits and shales, that dip N. at 8
:ma::’ :i';:a.gt;agre vafiegated shales and grits, the first met v:;lthsa,r:f :ﬁ;gr
ml:mh contorted, but farther up they dip S. at 80°. A little tiq eea,1:1 Shis,
near an old lime-kiln, are indurated grits and shales, that 1p1f1 rly 3. at
75°, Due west of these last named rocks, in the lane leading up fro
" een shales. .
mog:tg&io:gg %a.:rke g)rHeathmonnt Lodge, andfproc:fedlltlzgn:t?ilg:tO}V:gi ;xsp ;:3
leads to Gallows Hill, there are found altern: ! !
rv::?e;::etd seha.lZs, purple beds arle {requga:,ly ;’eell:t,, g?;tzh:l?evsell;}]s of;) 1;21 ::;:;e
ite ; ly vertical, but with a slig t .E.
amzértol:le beﬁi;lﬂil?itfi };rits, intorstratified with purplish red, a..mlil a fedw %11:12;
:ll;z.les ; t%é,y dip S.E. at 85°. These seemfto tilnderhiaa pu:}p;l;; dir; ﬁ:st os
i i thin beds of yellow clay, ;
T A e Yhn ot 80 A little to the south of this, at
° .E., and then at 80° to the N.W. ittle )
ffe ﬁ:ﬁ osf f}h:aa‘c:oss—roads, are purplish red and variegated grits and sl;aic}alsé
greatly twisted and contorted To the soutll: t})lf ;-hesi}a, u; 1;71102 ceilzr:hg obe
- ilicified grits and shales, which dip N. at 70°%
:;Ofﬁer%%di;faﬁax:;wtlg:re%?a mass of pu,rple red and white guartzo:; rocE,
which in places has the appearance of a bret;m? tIt:; ill'lzla&o:v lt:,t iteo:lvle;
rounding rocks is obscure, and it is not easy to deter e e ned aatd peay
i i t. To the east of the cross-roads are purp.
;ti?igi%‘:(llhg‘i?;ﬁd shales, some oi;11 the grll:s ;&%?szafso ;fS(g}(l)etyeeir:o :ﬁzri{
changed into quartzite. These peculiar roc s continue for B0 feet fo bhe &
of the cross-roads. Leaving these peculiar beds and going k., horo axe ro
i i h general dips to the W.N.W.
and olive sandy shales, much twisted, but wit! e e, dioping
at 80°, and to the N. at 60°. The next rocks seen a.r}g glive shalos, dpping
. °. Further E.are red grits, that dip to the E.N.E. & - W
glea;a.?‘issh bo:ndary crosses this road, green grits and Sha,lzslggfmroti i eﬂ]lﬂe
grits are extremely hard* The beds dip N.W. at 85° Sl fethis ho B.
of these, along the same road, is a red clay rock. To the 5. o his, there
are %ra.y’ and olive grits and shales, at first mui:%h twlisted a.n ::;;oEe N
at the boundary of the Old Red sandstone, they have a s b 20 X
i i i i bout half a mile to the S. of this,
strike, the dip being nearly vertical. Abo e o e e i
near the source of the Cratloe river, there is a small isla :

i d the ravine in which that stream flows.
exposed by the denudation that formed the e e Bipatne
In it are green and purplish shales and grits an \ohve l?; o 99’8 il dipping

N.E. at 70°. In a stream a little to the W. of w
f)(r)x?;lee one-?;lch map, there are greésn gniﬂs, ftagsgoa.nd shales, some of them
Il dipping nearly 8. at about 85° . i
ca-lza i??fi;;;gd&wiﬂ:p&d gR.ed sam}l'dstone, Okah}cclé at.ltlle gog;nmf?:;eﬁh%gg 11:
ighest it, divides the Silurian rocks a low.
gl::&i;:zs;um(ﬁ;t;nagross is the little va.lle)l" in which :;hz dh(;aiml(: vaal(tier;{’ eo({
i rise. The denudation having remov ]
glgdgtl;)o;:lggzl :i‘;eflpper part of the valley, the boundary of tha?lformg.:lllon
is deflected to the south of its general course a distance of two miles, with a

* These grits and also the quartzite at Gallows Hill are excellent road materials,
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corresponding exposure of the Silurian rocks. In the mountain road that
runs Ep and W, to the north of Troutstream bridge, there are green olive blue
and gray shales, all calcareous in a greater or less degree ; interstratified with
these are a few grits and clay rocks. The shales are fossiliferous. To the
W.S.W. of Troutstream bridge the same beds are seen; near the Old Red
" sandstone, they dip E. and E.N.E. at 80°; a little lower down they are
vertical ; nearer the bridge they dip to the S.W. at 50°, and at Troutstream
bridge, W. at 80°, In the stream at the E. of the bridge the rocks dip south
at 65°, while at the hamlet a little to the north-east, they dip N. at from
. 65° to 70°. To the E.B.E, of this bridge where Troutstream joins another
stream, there is a thick yellowish green indurated marl, which dips N.E. at
88, and N. at 10°. Under it are blue shales with nodules of a sort of impure
giliceous clay ironstone; in some of these nodules there are fossils. Here
there is an anticlinal curve, the southern side of which dips S. at 60°. 500
‘yards to the S.W. of this, there are blue and greenish shales, full of nodules
of impure siliceous ironstone ; they dip S. at 80°, and 8. W. at 45° ; in some of
the nodules there are fossils. To the south of this, where the parish boundary
meets the Old Red sandstone boundary, there are green shales and clay rocks
that dip EN.E. To the N. of the wood which lies at the W. of Cappatee-
more, there are olive clay rocks and shales, striking E. and W, with a nearly
vertical dip. A little to the north of these in the same stream are green,
blue, and olive shales, clay rocks and calcareous shales ; the first met with
are vertical, higher up they dip N. at 80°, and afterwards at 30°. Due north
of these at the point of the barony and parish boundary are green shales and
grits that dip 8. at 80°. To the N. of the barony boundary olive green and
blue shales are seen, the most western of which dip S.8.W. at 75°; the others
that are calcareous and fossiliferous at 80° to the N. At the margin of the
map, due N. of the O in O’Brien’s bridge, there are blue and green shales.
Between the O and the B there are green calcareous shales, that are highly
fossiliferous ; under them are sandy green shales or finely laminated argilla-
ceous grits, and over them is a bed of fine green conglomerate, in which
there are also fossils ; these beds dip N.N.E. at 60°. This locality is in the
townland of Ballycar, and is that from which the fossils deseribed by Mr.
Baily were procured. To the east of these there are shales, some of which
are very arenaceous, they dip N.E. at 40°. To the north of the latier are
green sandy shales that are dipping N.W. at 75°. In the lane that runs
through where the N in O’Brien’s bridge is printed on the map, are seen
purple red and yellow shales, with thin veins of red hematite. They strike
nearly E. and W. These beds are very like those before spoken of, that lie to
the E. of Heathmount Lodge, and N.W. of Gallows Hill cross-roads. To the E.
of the lane there are green sandy shale or finely laminated argillaceous grits,
which are slightly calcareous, and seem to be the continuation of the rocks
that lie below the fossiliferous beds at Ballycar, as the debris of the fine green
conglomerate that overlies those shales is found a little further to the east.
Upper Old Red Sandstone.—Beginning at the N.E. corner of the map and
going W.S.W. along this formation, the first rocks seen in situ are found
where the second R in O’Brien’s Bridge is engraved on the map. Here are
yellow grits that are slightly calcareous, and that dip 8.8.E. at 20°. About
a quarter of a-mile to the W. of this, and a little to the N. of where three
roads meet, there are red conglomeritic calcareous sandstones lying uncon-
formably on the Silurian rocks, and dipping S. at 20°. These rocks can be
followed for about half a-mile to the west along where the boundary between
these formations is marked on the map. They dip S. at about 20°. The
rocks are found in the following ascending order at the road that runs nearly
N. and 8. between the first B and R in O’'Brien’s Bridge. Red conglomeritic
grit, soft red sandstone, red grit and yellow flaggy grit, the latter in places
being conglomeritic. They dip S. at 25°

Similar rocks are found in numerous places on the hill that separates this
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m Glennagross, some of the yellow beds are conglomeritic and cal-
X:Pez{l::othey all dgip S,.; at the topyof the hill from 2° to 5°; and on the
gouth slopes, at from 10° to 25°. In the stream that flows N. and 8. ait;‘ tﬁe
W. of Cappateemore, above where the two streams join, & good section of the
bels that lie immediately above the Upper Silurian rocks, are seen, and
computed to be about the following thickness : —

Section No. 1.

Ft. In.
Red flaggy highly micaceous, sandy grits, } - 0

6. on wlgugg;l ali t{a.cks like fucoids, dipping S. at l5,a.bqut 15
5. Red grits, . ’ 15° ,, 40 O
4. Conglomeritic and flaggy yellow grits, . 20° 171 ©
8. Thin micaceous shaly red grits, 3 l.f;o s 43 0
2. Olive grits, ’ 15° 12 0
1. Red Sandstones, » 1 ,, 53 0

334 0

Near the north of Glennagross, in Troutstream, tl.ne lowest bgd of the Old
Red sandstone is seen, which in this place isa soft highly ferruginous yellow-
i sandstone. . )
th‘fla‘%Eg hill to the W. of Glennagross and N.E. and N. of the rifle practice
ground, rocks are seen in numerous places. They are principally ellow

its, that are either flaggy, conglomeritic or calcareous, with here and there
a few red beds ; the latter are generally sandy shales or clay rocks, At the
sharp turn of the road, about two furlongs to the north of the encampment,
there is & bed of yellow sandy clay rock lying under yellow flaggy grits,
and above red sandy shale and clay rock. On the top of the ridge of the hill,
near where the boundary is marked between the Upper Silurtan and this
formation, the beds are lying nearly horizontal ; while on the south sl:)pe of
the hill the strata dip to the S. generally at an angle of from 5° to 10°. At
the place where the road crosses the stream that lies about half a-mile to the
W. of the camp, there are pale yellow and whitish sandstones with green
shale partings. Some of the grits have a spheroidal concretionary structure,
while others are conglomeritic. They all dip to the 8. at angles ranging from
10° to 25°. To the N. of this bridge, and immediately N. of the detached
piece of Upper Silurians, are fine quartzose conglomeritic grits, which dip
N.N.E. at 5°. To the north of these, near where the boundary of the bog is
engraved, are yellow and greenish grits and shales that are lying nearl
horizontal, but with a slight dip to the N. Between this and Gallows Hill
and Ballintlea Lough the rocks are seen scattered over the ground in crags and
escarpments. They are principally yellow flaggy and conglomeritic grits, and
dip 8. and S.8.W. at angles varying from 2°to 10°%.  To the north of Gallows
Hill, lying unconformably on the Upper Silurian, are soft red sandstones and
sandy shales. Similar rocks to those just described are seen to the N. and Ww.
of Heathmount Lodge. At the N. they dip N.W. at about 15°, while at the

west they generally dip W., at angles varying from 15° to 30°. A little to .

the N. of where the old castle stands there is a slight undulation, and the
beds are seen to dip S. at 15°% To the N, of Heathmount Lodge, where
marked on the map, there is a fault* which is a downthrow to the N. or an
upthrow to the S. It runs nearly E. and W, i

At Poulavara cross-roads, which lie about two miles to the W.S.W. of Gal-

* This is a most extensive fault, as it can be traced for more than twenty-four miles
to the BE.N.E (see sheets of map, Nos. 133 and 134). In some places the downthrow
to the N. is rather considerable, bringing down the Lower Limestone shales, or the
Lower Limestone, against the Silurian. It could not be traced to the W., through the
limestone, although a little to the E. of Ballynacally, which lies near the NE corner
of Sheet 142, the boundary between the Coal Measures and the limestone is suddenly

deflected for more than three miles to the W. ; and although a fault could not be proved

in that place, it appears as if it was a fault, and the continuation of the ¢ Gallows Hill
fault” to the W.

b
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16ws Hill, at a new cutting for the road the beds are well exposed, being an
alternation of grits and indurated marls, in which there are large lenticular
cornstones. In the cutting, which is about 100 yards long, some of the beds
seen at the south end die out, and other rocks take their places at the north.
These beds dip to the W. at 10° under strong yellow grits.

A mile to the south of this, a section is seen in the railway cutting, of which
the following are the measurements :—

Section No. 2.

Ft. In.

8. Yellow quartzose grit, . . . . . . 6 0
7. Purple clay rock, top of bed, for about nine inches of a yellowish

green, . .. . . . . . .10 0

6. Purple grit, calcareous in parts, 6 6

5. Purple sandy clay-rock, . 4 0

4. Purplish gray argillaceous grit, 1 9

3. Yellowish gray sandy clay-rock, 2 0

2. Grayish green grit, . . . . 2 3

1. Light green grit, calcareous in places, over . 5 0

87 6

A mile due west of Cratloe cross-roads, at the boundary of the alluvial flat,
there isa very superior building-stone seen in an old quarry. It is & massive
whitish yellow grit, and dips nearly W. at 5°. To thesouth of Cratloe cross-
roads, in the railway cutting, are red sandy shales and yellow grits, which dip
S.8.E. at 20° A little to the B, of Cratloe cross-roads, where marked on
the map, there is a N. and 8. fault, which is a downthrow to the B, To the
N. and N.W. of this place rocks are seen ¢n sifu in numerous crags and quar-
ries ; but as they are similar to the rocks already spoken of they do not re-
quire a special description. No rock is to be seen ¢n situ on the slopes of the
Old Red sandstone hills hereabouts, except at the W, of Cratloe woods ; and
therefore the boundary between the Old Red sandstone and the Lower Lime-
stone shales has been drawn entirely by the physical features of the ground.

At the 8. of the Shannon a small area of Upper Old Red sandstone is sean

exposed along the shore of that river, extending for abount three miles to the
W. of the mouth of the River Maigue. At the point which lies nearly due S.
of Way Rock are spotted yellow grits over red sandy shales, which lie above
greenish yellow clay rock. These dip 8., but at so low an angle as to be
nearly horizontal, Similar rocks are found on all the small headlands from
this to Mellon Point. A mile to the S,W. of Mellon Point, at a farm-house,
there are coarse yellow grits exposed in two places. They dip nearly S.W.
at 3° Nearly S, of these, and at a short distance to the S. of the road, in a
trial that was opened on a lode, there are yellow grits nearly horizontal. A
mile to the W. of this, and a little to the N. of the Charter School-bouse, there
are coarse yellow and calcareous grits that dip S.S.W. at 10°. Half way
down the road to Ringmoylan Quay, at the old windmill, are thin bedded
yellow grits and blue shales under calcareous grits nearly horizontal. In the
shales are the remains of grass-like plants, and bivalve shells are found in the
grits. A few perches to the W, of these, at the cabins, are yellow and gray
grits and blue shales. One of these grits is conglomeritic and calcareous, and
contains bivalve shells, They dip W.N.W. at 10°>. To the N. of these, by
the Shannon, are coarse yellow grits, which underlie a calcareous bed, in
which bivalve shells were also found. They dip N.W. at 10°. To the S, and
W. of Ringmoylan Wood are yellow grits, one bed of which contains a few
bivalve shells, They dip S.at 3°and W. at 7°. There-are no other localities
in this area in which the rocks are exposed.

Lower Limestone Shale—Very few rocks belonging to this formation are
seen in situ, as generally the ground where they ought to appear is covered
with deep drift. A good section, however, is seen of them at the W.S,W. of
Ringmoylan Wood, 8, of the Shannon, while to the N. of the Shannon a few
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are seen in'the road that runs N.W. from Heathmount lodge, which lies to
; tloe Wood. )
th%g.tl‘ife %MS%s’ ofogi.ingmoyla,n Wood the lowest beds seen are yell(éw gr;),tos
and black argillaceous limestone. They dip first 8.8.W.at 10° then S. gt .
Over these are yellow calcareous grits, some of which are flaggy axlxl d g{e
marked with numerous fucoid tracks. Over these are black shales, highly

caleareous shales, and shaly argillaceous limestone, which dip 8. at 10°, and °

; . da
ichly fossiliferous, Three miles to the E. of Ringmoylan Wood, an
;lil;:l: ltgo t{le(i‘?.lW. of Mellon House, the following section may be seen 1n &

quarry —
Section No. 3.

Ft. I(;x
4

. Black shales, . . . . .
g. Yellow sandy shales, . . On an average, ; g
4. Black argillaceous limestone, - 38 o
8. Shales and thin grits, . . -2
2. Blue argillaceous limestones, . . . . we; 9
1. Black and gray shales, . . ' . .

15 6

i of bivalve shells, “ Modiola Macadami ;” it weathers into a
yelllqoov.v-%:s:nn;a’l;; No. 3 are calcareous to a greater or less degree. Nﬁ. 4f
is very fetid and seems to have shells in it. No. 5 is an irregular bed fu ho
what seems to be the rootleis of plants; in some places it is only su‘:71 1}1)10 es
thick, while in others it widens out to_two feet. Part of it is affected by an
Ob]iql’la lamination when it can be split into flags. The upper portion 3031-
tains more rootlets than the bottom of the bed, and in the part exposed in
the quarry there are a few large calcareous nodules, which always ocsuﬁ in 2&
thick part of the bed. In them are found the same shells as in b; ) O'h"
No. 6 is an ordinary black shale with calcareous nodules. The beds in this
quarry dip 8.S.W. at 10°. ) e Todgo. which e

North of the Shannon and half .a-mlle B. of Ba.l.lmt ea Lodge, ch
situated in the centre of the north side of the map, in & small strgam,d belare
were seen the following rocks, in ascending order i—thin green grit ;_:.11; ue
shales, blue and black shales, blue shales and thin dark blue arg: ace0£s
limestones. These all dip N.W. at 15°. Due north of Carrigogunnel, on t de
north bank of the Shannon, to the W. of the N.and S. fault beforf~m§nblonl? .
are some shaly limestones and black shales, that dip 8.E. at 30°. No otder
rocks belonging to this sub-group were exposed in the district now under
ex}z%l;ar"tgr;aestone.—The lowest beds of this sub-group that are exposed afs
seen at the S. of the Shannon, at the 8. and S.W. of the s'mall area of O
Red sandstone before-mentioned. They shall be first deseribed. " .

A little to the W. of Mellon House, whxph lies on the_W. S}de of the mouto
of the River Maigue, there are dark blue limestones, whieh dip nearly S, a.th5 ,
Half a-mile to the S.W. of Mellon, where the road crosses the stream t ia.t
flows between Cartown and Mountpleasant, are the same kind of rocks 1;981' y
horizontal, or with a slight inclination to the 8. At the W.and 8. o h@}-
town House similar limestones are seen ; those at the V\C dip S. a.st }«5] W 15 o
the others are undulating, dipping S. at 10°, E. at 10°, and S.8. .dat .
These dark blue scaly limestones are exposed in various quarries an cra,girs
from this place to the west of the map, and roll over the country Ln gentle
undulations ; the angle of dip being about 10°, A good section of t_len; mta.hy
be seen along the coast line, Near the little lake, lying balf a-mi ?( 'od he
N.W. of Ballystein R. C. Chapel, ﬂ(xlere :)va,s a nllulxieraltdeposm of some kind in

which is now said to be worked out. )
Bo%i: l;%zege:;:i cherty layers which divide the dark blue shaly limestone

from the overlying gray limestones are well exposed south of th; Shannon,
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and can be easily traced. On the western side of the district the
seen 3 little to the E. of Hogan’s bridge, which is situated about tw}c: :ﬁef:r::
the N. of Askeaton, where they dip S. at about 5°; and about two miles
nearly east of the same bridge, where the parish and barony boundaries join
they again appear undulating and dipping uuder the overlying gray befis at
angles ranging from 4° to 15°.  Six furlongs farther E., at a by-road, they are
well exposed, dipping S. at 10°, and S.E. at 30°; while a mile to the east of
the above, N.E. of the small alluvial flat, they dip S.at 20°. From here
they can be traced to the eastward for nearly two miles, their outero
appearing a little to the N. of the trigonometrical point, 131, along the easI::
side of the road to Carriganea Castle, and N. of the rock on which the castle
stg,lxxdfs.;. l’ll'hey then disappear under the drift 8. of Pallaskenry, but half a-
1;]111 eRuxé er to the N.B. they again appear, being exposed at the S.8. W, of
] e Lo Chapel. From that they run along the south side of the parish
: 3\(1)nmzizlry t:o atl;lhOI(il‘I castle, then up to Rockfield House; and they are last seen
o m es e N.E. of Rockfield, and a little to the B. of %allynaca,rriga
The space that lies between the outcrop of these cherty bed
and west borders of the map, and the a,lluv?a,l flat along theyRi:e: ,I&g?gio; t};
o:cupled by the upper gray beds, except where basius of the Upper Lime-
:hon% come in over it. Recks in situ are found in abundance everywhere,
e beds undulating over the country for miles. They are generally of a
glra.y or bluish gray colour, cut by two or three systems of joints, a coarse
fa eavage, and have sometimes a structure which has the appearance of oblique
1mlnamcm. Red, purplish, or variegated beds are found in the followin
3 :;ces :—At- Clorhane, which is situated two and a-half miles to the N (ﬁ'
4 are ; on the W. and N.W. of the old charch, which lies a mile to the W. of
tonehall ; gt the by-road half a-mile due W. of the same church, and half a-
mile to the 8. of the last place, where the “vi” in Ballinvirick is engraved
01}l the one-inch map; and in the railway cutting to the south of Askeaton
lvivm:;: the'thbn_ Deel is engraved. At the second place mentioned above the
e one is tt in-bedded, and has red argillaceous shale partings between the
Beds and dykes of Magnesian limestone are found in many pl
on the map, a bed, which is nearly a dolomite, being gengrall)lgfi’?)x;n::ﬁg
{,_he basing of Upper Limestone. There are mineral deposits found in these
imestones to the N. and S.W. of Nantinan Charch, which is situated in
':x}::nfizgé (;:onrllsr oi; hthehm?ip, ?nii[ at Ballinvirick. They will be hereafter
under the head of A% . j
sch)ed ed under the be inerals. The whole of the area just de-
t the east of the River Maigue, and to the N.-W. and W ;i
gunnel Trap district, the Lower Limestone is also seen in si(t)i. th%}?;arzmgg;
gray limestones that appear to be undulating, but in such a manner as to
be nearly horizontal, to t.he N.E. and 8. of Newtown Hall, at Carrigbe
Old House, and half a-mile to the S.E. of it adjoining the trap distgrictg
Bounding the trap on the W.N.W. there is a mass of dolomite, which is well
seen a little to the N. of the police barracks. It is of an orauée—gray colour,
very saccharoidal in aspect, and highly crystalline, and is apparently destitut .
of fossils. It seems not to extend farther than where it is marked on the
map, and is the only mass of metamorphic limestone observed in the districz
To the W. of the traps,and N.N.E. and 8.E. of Carrigview House, limestones
z;,;e spen,fbeln% of a,2§ray Zr blﬁle colour, and dipping E. or ES.E at augles
nging from 5° to 25° At the road due N. igvi . i
stoixle:slfare nearly white. e N. of Carrigview House the lime-
_Half a-mile to the 8.E. of St. Patrickswell there 1
Limestone appearing through the Upper Limestone. e is & dome of Lowor
Besides the areas now mentioned the Lower Limestone occupies a portion

of the 8.W. of the map, To the E.S.E. of Adare, and to the W. of the road
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that runs south from St. Patrickswell, gray limestones appear in numerous
agrries and crags. At the boundary of the Upper Limestone, due south of
the E in Adare, there is a bed of magnesian limestone. To the E. of the
yoad similar rocks are seen. A little further E., and at the S. of Shanaclogh
House, cherty blue limestones are found dipping nearly W. at 15°. These
beds are part of those cherty beds that have been described as dividing the
Lower Limestone into two portions. To the E.N.E. of the beds just men-
tioned, and S. of the alluvial flat which lies to the W. of Rockview, there
are dark blue, nearly black limestones, which may belong to the Upper
Limestone, but have been allowed to remain in the Lower, as they might be
of the lower portion of that sub-group. They dip N. at 35° To the
g?‘:f these, where the road leaves the map, there are limestones quarried,
which are partly magnesian, In one place there is a thin vertical diké of
dolomite which runs E, and W. At and to the N. of the old church that lies
about a mile and a-half to the N.E. of Rockview there are gray limestones;
those seen in the cutting for the road are magnesian more or less, and one
bed seems to be a_dolomite. At the old church that lies to the N.E. of
Cloghane bridge, there are also beds that are slightly magnesian. A little to
the east of this, where marked on the map, there is a tract of magnesian
limestone, nearly a dolomite ; a few fossils are found in it, but all traces of
bedding are obliterated, and it is affected by one system of parallel joints which
run N. 10° E. The joints are nearly vertical, with a slight underlie to the
westward. Bounding this magnesian limestone on the E. are red, white, and
yellow variegated limestones, which dip E. at 5°, This stone takes a good
polish, and would make a bandsome marble.

To the W. of Edwardstown House gray limestone appears in a cliff. To
the W. of (lenview massive bluish gray limestone is quarried. It under-
lies the cherty limestones, the lowest beds of the Upper Limestone. To
the W. of Ballynagarde House, under where the N in that name is engraved,
there is gray slightly magnesian limestone under cherty limestone. To the
E. and S.E. of Williamstown Castle there are gray limestones, which are all
partially magnesian. In one place, about 500 yards to the 8.8.E. of the castle,
there are two nearly N. and 8. dikes of dolomite, ten and twelve feet wide.
Under the old castle that lies to the N. of Rockstown House are chert beds.
The strata here are nearly horizontal, but with a slight dip to the 8.

To the north of the Shannon, the Lower Limestone is found in the flat
country round the Old Red sandstone hills. At the east, near the River
Fergus, are gray limestones, which are partially magnesian. They seem to
be nearly horizontal, but with a slight general dip to the W. or W.N.W.
There are some red beds among these limestones ; and one of these beds,
which is situated about half a-mile to the E.N.E. of the trigonometrical point
70, has been quarried for marble.

From Stonehall to the Bunratty River, the Lower dark blue exfoliating
Limestones are found rolling about in gentle undulations. To the N.E. of
Stonehall, under the second O in Clonloghan, there are shaly cherty beds,
which- dip N.W. at 20°>. To the W. of Kuockaun House, the beds dip
N.W. at 10°, and S.E. at 20°. To the south of the same place, they dip
N.at 10° and S. at 30° To the west and gouth of Firgrove House, they

_dip E. at angles varying from 5° b 156°% To the N. of Ballycunneen
House, they roll in sharp and gentle curves, and dip every way. At Deer-
park House they are dipping S. at 15°% At Rossmanagher, the beds run
regularly and have a dip of about 3° to the N.W. To the S.8.W, of this,
at Bunratty, the limestone has a general dip of 10° to the N.W.* To the E.
of the Bunratty River, the limestone is cut by the N. and 8. fault before

* In building part of the wall that bounds the road from Bunratty to Newmarket-
on-Fergus, a flaggy ashy-looking limestone was used, 1t could not be discovered
anywhere in situ in the neighbourhood.
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spoken of. On the east of this fault, near the coach road, are dark blue shaly
limestones, dipping S.5.W. at 10°. South of this, by the Shannon shore,
are found gray limestones, brought down by the fault to the level of the
Lower Limestone shales, with which they are found in juxtaposition. To
the E. of this, between Cratloe Woods and the road, the gray limestone is
seen in numerous crags and escarpments ; there is no undeniable bedding to
be seen, but it is much cut up with joinis, and in places it is slightly mag-
nesian. To the N. of the road, all along the boundary of the alluvial flat
and Upper Limestone, for three miles, the gray limestone is exposed ; it is
always alightly magnesian, and often nearly a true dolomite. To the N.E.
of this, N.%and 8. of Ballycannon House, there are gray limestones exposed ;
those to the 8. are very fossiliferous. To the N.E. and E. of Castlebank
House, there are gray magnesian limestones. At Newbridge, on the River
Blackwater, yellowish gray magnesian limestones are exposed. In the N.E,
corner of the map, under and to the 8. of Cloonlara, there are gray, slightly
magnesian, limestones, '

d® and d%. Middleand Upper Limestone undistinguishable in this District.—

Three miles due S. of Askeaton, at the N. and W. of Nantinan Church, there
is a basin of this sub-group. To the 8. of Nantinan House are blue cherty
limestones, that dip N.W. and W. at 45°; while, to the west of the same
house, at the railway, are black and blue argillaceous fetid limestones. To
the W. of Wellmount House are black and dark blue argillaceous fetid lime-
stones, which undulate under the farmstead that lies half a-mile to the W,
of ‘the last mentioned house. The rest of the limestones dip N.W. at 30°,
and N.N.E. at angles varying from 20° to 4Q°.

Two miles to the N.E. of Nantinan Church there is another basin, which is
affected by three N. and 8. faults. The most western of these is a down-
throw to the E. The next met with, going E., is a downthrow to the W, ;
and the third is also a downthrow to the W. These three faults, taken in
the aggregate, are one compound step fault. These could not be traced to
the N. or S. (although they, most likely, are continued) on account of the
nature of rock, it being all gray limestone, with no bedding seen. To the
southward of this, there is a small basin of Upper Limestone, hereafter men-
tioned, through which one of these faults most likely runs. The rocks found
in the basin that is now being described, are all partially magnesian, being
sometimes nearly a pure dolomite. Iere the cherty beds are very well
developed, and are nearly always dolomitic. Under the “v” in Ballinviniek,

there is a junction seen of the Upper and Lower Limestone, where the beds
are found in the following order :— .

Section No. 3.

4. Blue cherty limestone, with minute encrinite stems,
3. Magnesian limestone.

2. Red limegtone, with shale partings.

1. Gray limestone.

A little to the north of Ballinvinick House, the junction of the limestones
are also seen in two places, where the beds lie as follows:—

Section No. 4.

3. Blue cherty limestone.
2. Magnesian limestone.
1. Gray limestone.

To the southward of the basin just described, at the R. C. Chapel, there is
another swall basin, in which the limestone is alto magnesian. Throngh the
centre of it runs N.N.E, and S.8.W,, a fault, which is a downthrow to the
northward, This fault is likely to be the continuation of one of those in the
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basin last describe«i, as it lies in the direction which they would have taken
l .
if cvf‘)}?tllll?edeg-s%imfgéue is also found in the trough, of & compouzlod ﬁﬁgﬁgﬁl
cnrve? wgi%h e o i ﬂi? Essvg é) fV\;he gl:tgé'een Cappagl;
i ;i in axis running N.E. and 5.W. ] ;
. ﬂ]‘; I}f"N‘&d’ ggug?ﬁack and dark %)lue limestones are exposed mhv%r(l:‘)l\;:
an]md : aiw Cappagh Castle they dip E. at 40°; to the S. of Capng o
div N.W. ; while, to the E. of the same place, they are nea.rl'yS 0:;‘ el
tv‘ai{are ‘;he.Lin;eﬂck and Foynes Railway enters th;: ml%pNox‘s‘;,he o th: bt
ippt ° to the N.W., and at 35° to the N.Iv.W.
o %lpg}n%a?fini?lmohidge, some of the limestones are c_leaqu 3 t,he1 _st‘rlﬁe
:fm:helcleavage running E. 15° N., and with a nearly vertical %‘VP’ c:rf:olgl . g‘
inclined from the vertical towards the N.W. The beds dip W. & g

s H there is a small boss of
ds to the W. of Hollywood House, 1
Loevzglﬁigggtz:; appearing through the czlelc'f'y beg:xeog S;; ;J I[))gg;' (Il‘il;[l:iagt:?
i versal dip ; Y.
broug"ht%p;::y%f:?; gl ta.t:: a,2%11‘a ql'll?‘o the N. of Hollywood Houss _t;hera 1;
e rc;trusion, of the Lower Limestone, with cherty beds mt}néh'l a,bxlxon
m:t&d gituated nearly in the centre of it. At the S. end of this oblong

mass the following sequence of beds is seen :—

Section 5.

. Black limestone.

. Blue cherty limestone.
. Magnesian limestone,
. Gray limestone.

i i f Farm Lodge, the
- £ a-mile to the N. of thig, and due 8.0 :
Bllihz?e&;arlt)zlfs Oa,r: exposed. There are two ﬂl:lllsv 01{1 I‘;‘?wg’ stnlr;;e:t:l)‘x;:
i Farm Lodge, oune to the W.N.V., an| >
abm}xlt léa%?t\‘f &gi}n(gineg?pf:g;%ugl?the Mi%ldle Limestone, under similar circum-
t:a;c?)s to those just described. These islands of Low}e;r %unestone prove
Ghn tho Upper Gimestone i rexy Gin i 400 el 0 envod black lime-
In the railway cutting to the sou ood, a0 dlearer Dind S.E.
" of Hollywood the cleavage strikes nearly ;
St‘l)ll'lfs'hag'u:rfﬂ: to theyE., it strikes E. 15° N, and hades dnprthwa.rd a,dt;
gs,,‘ e’-To the N. of this last place, where the D in Hollywoo0° is 'f‘ggmver’
there are good black limestones quarrieél,bwtllllwéx (:g’dEV.V a,t;o f3T{wgh B?;?d gee;
i osed bo . . :
v a.ndthia%% lt)llll;)eEh r:: sltg‘l‘l?s;iﬁe those on the E. are nearly h'orxlzontal.
t',ll‘:os& o“out,h of.Tuogh Bridge, a sharp synclinal and a gentle a.n:til;:.lma tcurv(?
. : ised in the railway-cutting in black argillaceous olea.veh |m3e :nsego,
:lr\: zt.rli)ke of the cleavage 1iuns about ?};e lri';lg;yaglcll tlll]zdf}s :})3‘ ev:::%: so
i i ] een in . of th )
%‘::gc}::;e%;;g}f%g?g g’: .a, m;veen the 1a,st—na_m§d pl(‘iwe z;:)c:e(éuir;afrgngnd gIe';
d dark blue limestones quarried and eXposen & .
g::;?;:é:ﬁ:ﬂim:smnes are cleaved, but they are all gimilar to those
| pre';izz:lya.n?ig:ﬁd;niles to the north of Aéla.rti, ngin' %ull:rilog?.agﬁ;liret (})};2
i t the north of the Castle, dip & & ; while,
Ohe:;;yolfu?:s i(l’x‘;?,;il;)atﬁ?at 40°, and N.W.at 20°. On the east suie Oflltl'w
sﬁil:rer Mai,gue the rocks are exposeld in mang{ pla;c_:ez H :]:gygzizr:; | ; ;g 1 01:;
i ipping i rly every direction, ;
o u“d‘{lat;)(:leséd(ii:lgpil(]g o;nl ;’e.sa. AS;. Carri)g;ogunpel there are igneous rocks,
anl?'lel?, r%ffl?eieafter bo described. Some of the limestones over the lgneoll;s
:':)c;:s a‘:ela oolitie; and, in one place, where the © in Clarina is engraved on the

i i ded limestone
map, there is massive gray unbedded llmest9ne. A gray unbedded i
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here is remarkable, as in the county of Limerick it is never found associated

with the Upper Limestones, except in the igneous districts, and there it is

not of frequent occurrence. See Kxplanation of Sheets 143, 144, and 154.

The limestones about Conigar House, which lies about two miles to the E.

of Carrigogunnel, are cut up by two systems of nearly vertical parallel joints
that strike N. 356° E,, and N. 25° W.  About half way between Adare and
St. Patrickswell, a little to the N.W. of Ballycarrane House, the limestone
dips S. at 45°. In this quarry it is so thin-bedded as to form good flags ;
and, on the surfaces of the beds, are a few large tracks (annelidan or mollus-
can) like those on the Coal Measure flags at Money Point. This is the only
place in the limestone where they were remarked. To the S.E. of this, in the
railway-cutting, are similar beds. Some of the black limestone exposed in
the railway-cutting would take a polish, and could be used as marble.

Where the railway crosses the road at the E. of Patrickswell, there are thin

black limestones, and reddish gray dolomites alternating; they dip N. at 25°.

A mile and a-half to the S,E. of this there are igneous rocks seen, interstra-

tified with the Upper Limestones, These rocks are again met with further

to the eastward, near Kilpeacon Glebe, and continue from that through

Cahernarry to the east of the district contained in this map. They will be

deseribed presently.

A little to the N.W. of Cahernarry, in two places, as marked on the map,
there are magnesian limestones ; they are of a dull blue colour. At the old
castle that stands about a mile to the N.W. of Cahernarry Church, there is
dark blue limestone, all shattered and broken up into angular fragments.
Between the beds are partings of yellow clay and shales, from three to six
inches thick. In the centre of one of these clay partings there is a black
decomposed shale, two inches thick, that has all the appearance of a eval
smut. The limestone seems to be magnesian.

A mile and a-half to the N.W. of this, and a little to the N. of Rathbone
House, in a quarry of dark blue limestone, there is a bed of dolomite, five
inches thick ; a black shale, four inches, and two beds of yellow sandy de-
composed shale (? trappean), being severally about three inches thick.
A little to the east of this quarry, at the mail-coach road, there are thin-
bedded dark blue limestones, with black shales, One of the latter, which is
three inches thick, has the appearance of a coal smut.

To the east of the town of Limerick there are also igneous rocks. Some
of the limestones over them, as seen in the quarries in the western suburb
of Limerick, are oolitic and magnesian. These rocks undulate at such a low
angle as to be nearly horizontal.

To the north of the Shannon the Upper Limestone is also exposed in
numerous places, and it seems to roll in low undulations over the tract
occupied- by it. Three miles to the N.W. of Limerick, at Meelick House,
there are trappean ashes associated with the limestone. About 500 yards
to the 8.8, K, of the Union Workhouse, near the Shannen, there is a large
quarry, in part of which the Messrs. Russell have now built a factory, out of
which stones from 20 to 30 feet long can be taken: the beds dip S W, at 15°,
A little to the north of the Workhouse the liméstones are slightly oolitic. To
the S. of the Glebe House, that lies half a mile to the N.E. of the Workhouse,
the limestone is affected by vertical N. and S. parallel joints, In the rail-

way cutting half a mile to the N. of the Glebe House, there are dark blue
limestones, in places nearly black, with shale partings from one to four
inches thick, and layers of plastic yellow clay, from five to nine inches
between the beds. In the limestones hereabouts there are geodes, the outer
envelope of which is gray dolomite ; incrusting the inside of the cavity is
a frost-like white mineral (1 bitter spar), and in the centre crystals of
calespar, quartz, or fluor spar. Two and a-half miles to the N.E. of Lime-
rick, at Gilloge Lock, there is a limestone quarry in which three thin beds
of trappean ash were observed ; some of the limestone burns into a good

Fig. 3.
gunnel, showing the relations between the

Limestone Ashes and Trap.

Nearly N. and S. Section through Carrigo

Carrigogunnel Castle.

Road nesr Church. -
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hydraulic lime, and ga,s iged gz};&nswely in
ilding the new dock at Limerick-.

b“In tﬁe Upper Limestone, to the westward
of this district, fossils are scarce, but on going
castward towards Limerick they become mﬁre
plentiful, and in the neighbourhood of t at
place are locally abundant. In a few places &
whole bed was observed to be made up of fos-
sils, all broken shells, and single valves of one
variety, Bivalve shells and cora..la are the
usual Tossils found in the Upper Limestone of
the county of Limerick, but about Limerick
many univalve shells were observgd. ; Trilo-
bites are also common in some localities.

Near the south-east corner of the map, there
are two small basins of Upper Limestone, the
cherty beds being exposed at the N. of the
basin on which Ballynagarde House stands :
and dark blue nearly black limestone, with
shale partings between the beds, are seen half
a-mile to the west of Ballynagarde House. In
the basin that lies more than a mile to the
west of the same place, black limestones are
exposed in the stream that flows through the

of it. L
celg;:rigogunnel Igneous District 18 situated
four and a-half miles to the W. of the town
of Limerick, and is an irregular tract, extend-
ing about two and a-half miles long, with a,l
general bearing of N.15°E. The geologica
position of the trappean beds is at the junction
of the Upper and Lower Limestones, and they
consist of two compound beds of trappean ash,
and an intervening bed of ¢rap. Towards thg
north of the area there is no bed of trap, an
therefore the ashes cannot be separated ; while
towards the S., the uppermost ash seems to

ied out. .
havTﬁlgllowest ash must have been ejected at
two different periods with a long mterya.}l ' beE
tween them, if there were not more PerloEs Of
¢jection, as at about two ft_u‘longs to the ;,eo
Carrigview,} the ash and limestone are inter-

. stratified, which could not bave been the ca.ge
if all the ash was ejected and deposited at the
same time, and asitisa thick bed of limestone,
at least twenty feet, there must have been a
long period of rest between the ejections t(,io
allow time for the limestone to be deposited.
The junction of the ash and limestone 18 a.%o
seen about & quarter of & mile to the N.N.W.

* Communicated by C. Bagnell, Esq., of Castle-
connell, L. ) t0 the §.W.

ywo Carrigviews ; one to V.,

and 311;3%;' So the E. of pa.mgogunnel ; 't;‘l};f Wh“l:xh

is at present referred to Yies to the 8. W. of the rock.
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of the castle, where fine calcareons ash lies on the blue limestone, Half a mile

due N. of the castle, there is a compound curve formed of an anticlinal and

synclinal, at which place the ash and limestone are seen in juxtaposition. In
the northern part of the igneous district, near the police barracks, the ash lies
on a dolomite of an orange gray colour. The lower ash has either a red,
purple, green, or purplish green base, and embedded in it are pebbles of
white, gray, and blue limestone, which are often fossiliferous, and yellow,
purple, and gray grits and slates. It varies from a fine porcelain looking
ash to a coarse breccia or conglomerate, fine and coarse layers lying so close
together that a hand specimen can be broken off, showing three or four dif-
ferent textures. A few encrinite stems were found in the base of this ash.*

This ash is about 150 feet thick, see fg. No. 3.

Above the lower ash, as previously mentioned, lies the trap, which is
usually very compact, but sometimes has vesicular or scoriaceous patches in
it. It is generally of a dark blue colour, and becomes porphyritic and
amygdaloidal at the top of the bed. The almond-shaped vesicles are now
usually filled with calespar. To the south of the castle, near the boundary of
the upper ash, the trap is in angular fragments, that are now joined together
by a calcareous cement ; it has a very brecciated appearance, and might
easily be mistaken for an ash.} This trap seems to be either a diorite or a
basalt, but its composition cannot be determined by inspection, and no
analysis has yet been made of it so far as is known to us. The bed is about
170 feet thick, see fig. 3. Under the castle it is nearly horizontal, or dip-

ping at from 5° to 10° to S.S.E. To the S.and 8.E. of the castle, a con-
siderable quantity of the upper ash has been denuded away, exposing a large
portion of the trap.

The upper ash is apparenily a thin bed, about fifty feet thick, and seem-
ingly it diminishes in thickness, and finally dies out, as it is followed to the
S.8.W. From the Model Farm, which lies to the E. of the castle, down to the
point where it disappears, it always has either a red or purplish base, and
containg fragments of limestone, trap, amygdaloid, grits, and slates. It is
generally a coarse ash, often a breccia or conglomerate, The castle is built
on a detached portion of this ash, which was left, while the surrounding
parts were carried away by denudation. On following this ash to the north-
west of the Model School, where the bed of trap no longer separates the
ashes, the colour of the base seems to change to a green or a purplish
green, It is also not so regularly stratified, the bedding in places being un-

distinguishable.

There was only one actual junction of the ash and the overlying limestone
seen, which is situated about a quarter of a mile to the N.N.E. of Meelick
House (which lies about a mile and a quarter to the S.W. of Carrigogunnel),
where the rock which rests upon the ash is a dark bliue, nearly black argil-
laceous fetid limestone, A section of the limestone over that just mentioned
was seen at the junction of three roads, a little to the N.N.E. of Meelick House:

Section No. 6.

4, Dark blue argillaceous limestone.
3. Blue oolitic limestone,

2. Ferruginous oolitic slightly magnesian limestone,
1. Gray granular limestone, with minute pieces of trap embedded.

* Mr. Weaver, in a paper read before the Geological Society of London, mentions
these rocks as fossiliferous (see their ¢ Transactions” A.D. 1821, vol. v. page 117). This
trap is also mentioned in papers read before the Geological Society, Dublin, by Drs.
Apjohn and Scouler, and Messrs. Ainsworth and Hamilton, See the Journal of Geolo-
gical Society, Dublin, vol. 1., pp. 24, 112, 185, and vol. iii., pp. 52, 145.

+ This peculiar form of trap was also remarked at Boughilbreaga (see Ezplanation of
Sheet 144) ; but in that place it is at the bottom, while here it is at the top of a flow,
T also remarked the same thing at the end of a dyke of felstone, in Bear Island, county-

Cork, see Explanation of Sheels 197 and 198. 1In Bear Island, the angular fragments did
not seem to be cemented together,
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i ill, which lies a
A little to the W. of Cooper Hill, :

mile tt) the N.E. of Carrigogunnel, where the ?1,111
of the p in Cooper is engraved on_the map, the
following section of the overlying limestones was
noted :—

Sea level.
B Basalt.

8, of this point.

i 13 0

. Dark blue limestone, thick bed, . over
. Dark blue limestoné, with minute particles s 0
B?f tflap, limestone, . . . 40
i ay lime: .. . e
. G!;l; oglr.'\ti{: limestone’, with minute particles 0
Cgtx;gg&erate of egg-.shaped 'pieces of trap;
" " the largest about the size of beans in a gray 2

oolitic limestone base, . . - 2

1. Dark blue argillaceous limestone, . over .

£

Edwardstown House,
the

2

4 wmittleto
D Greenstone.
P e &P

o
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1 in this section seems to be the limestone
lyi§§ 01‘1 lthe ash ; but its base is not e:gposed.t. A
remarkable fact in this and the preceding secuan
is, that the pieces of trap are not found a,lt.1 al 1}:1
the bed of limestone immediately above the ash,
but in each case in higher beds. et

The trap rock at Carngogpqnel is an g};ce tg b
material for road metal, and if it was used fort ia;
purpose on the streets in the town of %umt;lrmd,
and on the public roads in its neigh ou; o:il y
their condition WO(lilld b% %reazlqu‘l:;ﬂove , &

irs required much less ir .

: th?l‘ll.:? 8arr’xgggunnel ash appears to be col:l'hl!ln:-zg
é ander the Sha.nnﬁn a.nt.:t ;he (?lleuga&lht‘laags :: hllceelick
= i north e eell

g aﬁzl;ge fiisc?uat; (Clare, th%re is a bed of s1m1}a}1;
4 ash, which seems likely to be part Oflth:.ltso wlé:; h
2 is so well seen at Ca.r_n'gognnnel. t

< tains fragments of encrinite stems.
n2
E}
b
>

erick and Cahernarry, bearing N.W. and 8.E.
0310
?

D* Trsppean Ash,

4 Limestone.

Fig. 4. )
between the Igneous Rocks at Lim

1. of Carrigogunnel, and about 2 mile
to fhoet%{ §f Patricksw%ll, where the L in Pu‘b‘ble;l
brien is engraved on the map, trap a:nil Asra.pliea;
ash were observed ; and on the alluvial 1a,t :1 okg
the Barnakyle River ttere are ltri%:l arlégl\; ::d f(';‘; ;
- ash, which seem no

:lﬁ:r;a?xgza:;ock.’ It was at first proposed to ma;k
% in a small trap district in this place ; bntht )
ovidence was not considered 'OODOII}SIV'G enoufﬂ,1 as
none of the rocks are undeniably in sut, %1 hey
may have come from the trap district a.s fam%o}
gunnel, as they are exactly the same kind o r:c 4
The Limerick Igneous District Tuns due eas B:nk
west from the new railway terminus at leer.llc ;
to the eastern margin of the map, being three mile

Section showing the supposed relations

1,
|
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Horizontal Scale, 1 inc!

i i tioned, as that lies in the
i j 4s not that which was previously men Lies In %
w;n'gglz%?%]i{cgoas&ll: this is in the county of Clare, and about three
miles to the N.W. of the city of YLimerick. | .+ read by Mr. Alnsworth, and
Since I examined this distﬁ;; Iﬂfogn}?e 1;:&:}){;{ read ks between e riolk
erred to, see note, page 28, tha :
m(;)rPea:fit;:kswell, ’and, I tl;ink, must refer to this place.

Section No. 7. Ft. In. .

T a0
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i i 2 ition of the
. e width of one mile. The geological posi
%)oel:igs’ izn:o:f;::c;;egiirminable ; but it Seelil]lﬂ lxl;:ly to l;f ;e:frl;;v tl,:lizhsa,ﬂ:
Cahernarry igneous rocks ereafter spoken of,
is ?v]:t tgfhglvee about 308' feet of the Upper Limestone unic‘lemeatol;ctélll:ix::
T‘l‘;; Limerick trappean rocks are altogether a,:sh:b Ylagcs}('lui)gx-ecl;(;;nagd —
i hales and grits, to coarse un e cia al !
:ngal:egs asyf’lfgr;:ghi: fre(;uentlsgf calcareous, sometimes passing insensibly
intf[oi', 1;(1)1111(:?::: fi.f a series of beds of ash that were (tipposift';e;ihat g;f:‘serﬁ:itngeir;:;i::
ich i the termination of the
which is proved by the ashes near e
i ith- beds of limestone.  Its greatest thic is 8 )
:;r::;ge(:i::tly feet ; but it extends over a large space, as it is horizontal to
ierick, ' -
thi&?.azgl;:;ir;ie western termination of this ash, both the Tder an]i‘ i(;:v(;,ry
lying limestones are seen. In the quarry that was opened a:_tne vsla:?; nailway
terminus the beds over it are exposed, and the following sectio

Section No. 8.

Ft. In.
., 3 0
imestone, . . . .

5. Very compact black limestone, ‘ . - 20
rt bed, with encrinite stems, . . : Y é
;: gggure liﬁlestone, very cherty, and full of corals, . : - 1o
2. Rotten limestone, very ferruginous, . . . over 19 o

1. Green laminated ash, . . . .
18 0

as full of water
is limestone under the ash; but as the quarry w T
wl:rltz:}:eﬁiems!ecltri[:)(:i5 was examined the thickness of the ash could not be mea
beds under it specified. . . .
Bulzdliit(::ll.eﬂtl: tlfe S.E. of this?in the railway cutting to the]FV'. of th‘; (Eglll(sia%?;
hich crosses the railway at the old terminus, the fo ov:x_ggdewuh ent
::action is exposed of the limestone under, over, and interstratifie

ashes :—

Section No. 9. '

i i i he S. of the Artillery barracks,
(In the railway cutting, and in the quarry at the "

14, Dark bluish gray limestone, with shaly partings, .
13'. Fine green calcarepus a_lsh, . . . .
12, Dark blue crystalline lmlllestone,
i en calcareous ash, . .
}(1)' I:Tl:r(;gcr:mpact fine ash, porcelain-like,
y Highly ferruginous crystalline limestone, . :
sh, . . . . .
. g:gnﬁ&l:ggy ash, in fine and coarse layers, . .
f)?r?{at?hie limestone, fe;r}t)xlgm%us ax:gnlenagnesm, . :
. i , dar] ue limes: Y . . . .
y %l;glgédf ?zl:llxl,gln:]::iles up of alternations of ﬁ]rlxe Btllha:l{: ﬂ?sg% ;111;’1 :ull(l::e
f the latter, seven inches thick,
i‘;’xggtgﬁs.. f&)ﬁet(lie rest, exc,ept one reddish purple shale three s 6
inches thick, z:ire (if a greenish colour, . . over 20 o
riated as] . . . . :
. g;f-;nbll);:(me:tone with layers of calcspar, to the bottom of quarry, 10

68 0
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i b of the Artillery barracks,
d 2 are seen in the quarry to the §°}‘t bArraoks,
jus?el?:n}aa.aé?: the spot where the word “jail” is engraved on the one-inc
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map ; the rest of the beds are seen at the back of the new goods’ stores in

the cutting.*
To the 8. of the last section, at the oth
lying limestones gre exposed, the lowest of them bein
eds contain a few yellow clayey sandy beds,
trappean ashes,
To the E.8.E. of this, where the Ennis and Limerick Railwa,
mail-coach road from Limerick to Tipperary, in the bottom o
are dark blue limestones under bluish calcareo

er side of the railway, the over-
g flaggy ; and the upper
which may be decomposed

y crogses the
f the outting,
us ash. This limestone seems

to be under all the agh 5 but it may be a bed contained in it. A mile to the

N.N.W. of thig

, over the M in Limerick as engraved in the map, limestones

and ashes are seen in a quarry, on the N. side of which the following beds

were noted ;:—

Section No. 10.

Ft. In,
7. Green ghal ash, 0 6
6. Dark blue imestone, . 0 6
5. Green shaly ash, . 09
4. Dark blue ashy limestone, 0 7
3. Green shaly ash, . . 0 5
2, Dark blue limestone, . . 2 3
1. Ash, . . . over 2 0

75

At Willow Bank, which s built on the River Shanvon, about two miles to
the N.E. of the last section, very fine compact calcareous hine ash, with shal
layers, and interstratified with dark blue limestone, is exposed in the river
bank, at the mouth of the mill-race, What seems to be the continuation of

this ash is seen also on the north bank of the river,

A mile to the N. of Willow Bank, at Gilloge Lock, in 5 quarry there situ-
ated, and called the Gilloge Lock quarry, are three or four thin beds of ash
which seem to be conneoted with the Limerick igneous district ; but their
exact relations cannot be shown on account of the paucity of rock seen 1 sitw
in the intervening country.

Neaty a mile to the 8. of Willow Bank, on the road from Limerick to
Nenagh, are purple and purplish green ashes. Aboat 500 yards down the
by-road that runs to the southward from the N enagh road, are green and
purple brecciated ashes, which dip 8.E. at 10° To the S.W. of this, at the
trigonometrical point 182, are green brecciated ashes, which dip E. 15°-N.
at 15°. To the N. of this, and at-about 250 yards to the B. of Newcastlo
Cottage, are green ashes, fine and brecciated, in thick and thin beds, with
shaly partings. To the N. of Newecastle Cottage, from the castle in ruins to
Newecastle, green and purplish aghes, fine and breceiated, are exposed, the
beds of which are seen to roll in gentle undulations, At the old castle the
dip N.W.at 15°; on the road at the corner of the plantation at 10° to the E, ;
while at Newcastle they are dipping E.

To the W. of the allayial flat, and at about 900 yards to the W. of Groody
bridge, there are green brecciated ashes which dip S.W. at 8°, I the cut-
ting for the Nenagh coach-road under the Ennis and Limerick Railway the
ash is well exposed, having a 8reen matrix, and containing blocks and frag.

* In the bottom of the quarry last mentioned large blocks of black limestone were
formerly raised ; they could be got of nearly any required size, and were worked for
marble thirty years ago.—Communicated by C, E, Bagnell, Esq, on the authority of Cloha,
an old quarryman,

t Tiey are supposed to be connected with the ashes at Limerick through the ashes
to the N.N. E. of Annacotty, See Ezxplanation of Sheet 114,
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ments of limestone. The limestones are principally gray and blue, the for-
mer being most abundant. BSome of the blocks are very large, more than
twelve inches in diameter. No bedding is perceptible in the ash in this
place. To the W.N.W, of this bridge, south of where the “h” in chapel is
engraved, there is green ash that dips W. at 20°. 1In this ash are thick
veins of iron pyrites, which are of a remarkable structure, as they have a
botryoidal surface. Nearly S. of this, north of the first I in Limerick, as en-
graved on the map, are green flaggy ashes in fine and coarse layers, which
lie nearly horizontal, but with a slight dip to the N. To the E. of the place
just mentioned, at St. Patrick’s holy well, are blue ashes, o calcareous as to
be nearly a pure limestone, Due west of the Lunatic Asylum, in the eutting
for the Ennis and Limerick Railway, there is thin flaggy ash, that dips S,
at 2°. Similar beds to those last mentioned are seen in the same cutting near
the Tipperary road, To the N.W. of these beds, and at the W. and E. of
the waterworks tank, there are green and bluish calcareous ashes.

The trappean ashes may extend further to the S.W. than marked on the
map, and also N.E. towards Corbally. On the S.W., though there is no rock
in sity that gives evidence of its not extending, the boundary as drawn is
likely to be in about the proper place, as there is & marked feature in the
ground which it follows; but on the N.E. towards Corbally, there is no
evidence of any kind, and it has been thought advisable to draw the

boundary a little to the northwards of the last ash seen in situ. At the new

railway terminus it is known to extend further to the N.E.; but its exact
termination is unknown, as it goes under the town of Limerick, where no
rock is seen ¢n sity, and no information of the underlying rocks could be
obtained. ’ -

Kilpeacon, Roxborough, and Cahernarry Igneous District lies about three
miles to the 8. of the town of Limerick. It runs nearly north from Kilpeacon
Glebe to Roxborough, when it turns and goes due east to the margin of the
map near Cahernarry, extending for a short distance into Sheet 144.

The geological position of the beds is about 300 feet above the base of the
cherty beds that form the line of demarcation between the Upper and Lower
Limestones.*

1t consists of ashes and traps, the latter generally seeming intrusive ; but
no junction of these two kinds of rocks was found, and therefore their exact
relation cannot be stated with certainty. The ashes are likely to be on the
game horizon as the ashes near Limerick, and to be connected with them
under the intervening limestone, as in a pump hole sunk by the side of the
old road, a mile to the N.W. of Cahernarry church, the ash was found. The
following was the account of the beds passed through as communicated by
the proprietor of the ground :—

Section No. 11.
(Communicated by Proprietor.)
Ft. In.
Gravel, . . . . . . 1500
2. Limestone, . . . . . . 4 0
1. ¢ Greenstone,” green ash,t ., . . . 29 0
48 0

* This is the thickness of the part of the Upper Limestone which lies under the ash,
at about a mile to the E. of Cahernarry church. See Ezplanation of Sheet 144.

+ In the sections local names are put in italics. The ashes and traps have numerous
local names in this district, viz. : ashes—greenstone, brownstone, greet, and copperstone,
tllxae klattzr term being only used at Carrigogunnel; traps,—-brownstone, ironstore, und
blackrock.
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Moreover, the Limerick ashes
the 8., while the ashes that ar
the north,

To the south of Cahernarry there are ashes interstratified with the under-

lying limestones: this is seen in the Carrigmartin quarry, which lies about a

mile to the 8. of the church, where the following section was noted :—

Section 12,
(Carrigmartin Quarry.)

5. Massive green ash, containin i re; Fu
P 5 g fragments of limest ™
larly laminated, but weatherin g intolarge globulm? ll)lleo’cg;p&cs’ ﬁ:uer.
. ")

are seen to dip under the limestone towards
e now being described dip under it towards

g. ggg ﬁ:te Bglreen. asli, porcelain-looking, . 88 g
. mpa ue, in places purplish limestone, f; f itie i
. with red clay a_ng sand, the clay hoﬁzonthyulsli:l?zflzi%aégtles’ flled

. Fll)ll? green brecciated ash, the top of the bed for about five inchés 80
eing very fine and porcelain-like, . Henss

1. Compact blue limestone to the bottom of the quarx:y ; g

’
48 0

The lower ashes were also i
. proved in -
side of the old road, at about six furlong: th)) lil;llxr:apslfo(l)fe' t%eazhv:?:hsunk at the

Section No. 13,
(Given by the Proprietor. )

Drift, ) ) ) Ft. In.
2. greey;tstone, green ash, , . ; ; ; : C 00
« Lzmestone, compact purplish blue limes ) . . Co B
g. gr':entstonei) lsofblpolit;ic-looking green a?l(‘l):le' . . . . 28 o
. esione, blue limestone, com . ino ; ; 5 g
1. Greenstone, fine compact ’greenp:ecltl,and very ferruginous, T
. . . . 15 0
100 o

On the east side of the ma; i
. : P, where the parish bound: i
Z;aélhga‘%r bNhe‘S; 18 purple ash, which is nearly horizonmirgu;“v??tﬁn;osfihz:l 31131-
N.W. A little to the west of this, between the traps at Cahefnarr_lyp

is green ash, which dips S.W. at 5°.  About h i
A . W. . alf a-mil
:?;i(;l:l th((elre is also some green agh, Immediately lzl;rilfoo;h:hs ZZ. ththe
are red E:n 1 %l:l‘pllsl;l ashes in fine and coarse layers, which dip towagi :]:'e
a‘rep " 1om z to 5°  Half a-mile to the N. of the church, near Tober, enan.
churl:-,hrl:) :la alse gs,“;vhéchsdﬁp g at from 10° to 15°. A mils to the W soi'n(?lfe’
X - Wy Sy S. 1, E., and N.E. of Dromban ooi
;:I,des%husua]ly of a red or purplish colour, Althoughntil(e)a:otlll%ha;? :)ﬁ'ecclated
pe 1; 5°etg“;8:’ theée dls a tﬁlck green bed. These all dip N. and N Ne %%'Sﬂaﬁ
f -, Under where the Y in Dromb i ’ the n
ng S};uﬂl;gl:ﬁl:)x::smt?d a\,sltxl,l wll;ich gips nearly E, a:li?”. * fﬁg:l?(: eSd (();lfl' tt]]:: l?::?is
; .20, along the boandary of the trap, ; "
(l));l;lli };llxll;{;léib, thg re:;.] g;geu. CThey seem t(f) bgrioiis::St;lthosTeoot%:hg VNV
caurca, under the Y in Cahernarry, are 1 . ip 8.,
at 5°. A little to the S, of these it b which g S.B
. are similar beds which dj s,
(]5'3 rgl;)letzlr:,sce ‘liaedls to the quarry before-mentioned, at C:;rigtigrlgi.:v ;,hat 3!1.
oo b a.fter\?v ar}:i :l;gra t(}x:a})lrowil of theh hill; the colour to the N. being’; pni;lse
vtua ly change through a purplish ¢ i :
:}:ng; Se Chapel, which lies about a mile and :iba};fl:o ﬁx?eslf\;ilflt?)fat%:&eel?. li&nt
oo ar gll:?)e;]h a,ai\};es,fthh a spheroidal concretionary structure. Tl:}e m;;' >
oo ¢ e N. of the chapel the ash that is i contact with th yt i
1y itered ﬁn phacesi nearly into a trap. It dips to the N.W. at 10 fl? r;p
W. © chapel, between the trap and the alluvial flat, there are g(')r;e:

© b .
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8 hes, which are usually brecciated, and somet] 3

. 5 etim mygdaloi
undulate in gentle curves, dipping N. at 10°, W. ‘a.tels()‘? E}.'gat lgida,sl. atT 11]8‘.?
y O Y

and N. at 3%, About two miles to the N.W. of these ashes, at Ballysheedy - ‘

House, there are purple ashes in coars
o : e and fine layers ; they generally d;
:.(1): ai,l;o:}: f@' : Tl:l;e :Sh is lnowi)l;er;; else seen where 1{ can be sya;i%i ;?::;théguﬁ
% ;. but angular blocks, which seem not far i

zll?t:rax.‘l lt)'eds,dax:e f:ll:‘nddscattered over the space mmkedrzsm::}fd ﬁ'.i?l?; at::lz;

at axe found 1in this district contain fragments and pebbles of 1i

pt ave f ; gr nd pebbles of limestone,
f,t?uﬁsa e, trap, amygdaloid, and ash, the limestone usually being the mosi

Associated with these ashes are five masses of trap: two at Cahernarry
Pl

Glebe. Those at Cahernar i
Ty are possibly parts of the same outburst wi
% masg of ash caught-up and dividing them, while those at Bo(;borl;;;hv;l;g
ri)‘;:] anny castle seem to be connected under the intervening alluvial flat.*
e li;lrap at Cahernarry is of a dark green or bluish colour, with white and
f;leems crystals widely dlssqmlna.ted through the mass. The greenish crys.
: 8 la:.re felspar, while the white are usually calespar, effervescing with ac}i’d
a;xs (:; fgu?ﬁ?:g portion moit o}f the trap is amygdaloidal. Amygdaloid is
© mass on which the church stands, and good h,
noted due east of Cabernarry House. In th phyrics and amyadulons
the erystallized mineral seemed to be- ca.lcn R e, emygdaloids
zed spar. These traps seem to be sjth
a compact diorite, or a basalt or dolerite : th ; ightly
with acid, and always in the weathered 1, o g orvesco sty
acid, and tions, and along the joints. Th
trap just described appears to be intrusi&oraﬁs th & found dipy :
t i 2 b , hes are found dippi
it, away from it, and obliquely towards it; but its ¢ i o e,
o way fr ) u 185 but its exact relations are unde-
rg;ll?sl.na’ le, as there is no natural or artificial exposure of the junction of the
The Drombanny trap is similar to that j i
: Just described, but here th
fﬁmti to bt}al contemporaneous, lying on part of the ash, and unggg thz :;‘:f
l e ash to the N. of the trap dips away from it, and is of & urph;
c?l m;r, except one green bed before-mentioned, while the ash to the scﬁxth is
:,o b(; z ixi'izx;tﬁlo:;h and segms t(:i dip ander it. The ashes to the east seem
) ], may be under or over it. From this it s |
i oorizonta From it i seen that
go:a : e:s;; e a bed of trap between two ashes. If it is, 1t must die out, as it
At Roxborough the trap is similar, except i i
) pt in one quar hich Ii
due E. of the house, near the road. In this quarry thg tra;)yl’mz a.l (:11110181: ;&?ﬁg
aspect, being full of crystals and amygdaloidal kernels of white, red, and
tg;:fﬁ;nemlts, lmbe;idie)i in a %reenish blue base. In the heart of the,ri)ck
S not seem to be any of the white minerals, which 1 i
the weathered parts, and seem to be the red 4 posed. Soma ot o in
t 1 ecomposed, S
kemfls in the amygdaloid have an agate-like strucgure. Th(i);n :o;)lf ::: rgg
:i!te: ei(;;r::h a,::,t lzlas Il\Tn p}afhes g lg.s ?] very ashy appearance, and is likeythe
| e N, of the R. C. chapel at Cahernarrv. ges
At Kllpeafson Glebe the trap is well seen at the old cliiri‘;farr))a;ig?nite fields
to the E. of it. Much of it is amygdaloidal, but the trap seems to be simil
to that before described. o o similar
To the 8.W. of Kilpeacon Glebe, and about a mi
. y ile and a-half to th
OTh'St ];atrwkswdl, near Jockey Hall, there is a small hi;l, 01(1) :h: %)S'](i)}i‘
which there was an old quarry that is now filled up, but in which an};sh

was worked. It is very compact
and in places highly fosgi’lif:roll)x:? > fagay, and calearcous,of green colour,

* The traps at Roxhorough and Kj
dence seen t Support tat S‘u Pposttio I{peacon may be connected ; but there is no evi.

-

4 Besides the igneous rocks described there are some found at the S.E. corner

! the map, which will be described in the Explanation of Sheet 144.*

i ; 6. Drift and other Superficial coverings.

Drift.—.On the north-west of Pallaskenry the drift consists principally of
sand and gravel, and lies in ridges that bave generally a north and south
bearing. The gravel is composed of abous equal portions of limestone and
sandstone debris, with occasional fragments of syenite ; and the sand is often
a quartzose “ Rabbit Sand.”t The rest of the country that lies between the
River Maigue and the western margin of the map is partially covered with
drift which is generally local and has seldom accumulated to any considerable
depth ; but all over this space fragments of syenite are often seen. These
gyenite fragments range from the size of an apple to a foot in diameter, a few
being two feet, and are always egg-shaped, as if they had been rolled for a
long period by water. They are chiefly of the same kind as the Galway
syenite, having large pink crystals of felspar in them, From the Maigue to
the eastern border of the map it is principally a drift country. The drift is
generally limestone gravel mixed with clay, with here and there small deposits
of sand and gravel. In some places it is of considerable depth.

On the north of the River Shannon and to the west of the Bunratty river

there is usually only a thin coating of local drift, except in the drift hills
which rise from the alluvial flat. East of the Bunratty river and on the
N.W. flank of the Cratloe Hills there is deep limestone drift, while on the
south flank it is nearly all Old Red debris, which is sometimes of very great
depth, especially at the south end of Glennagross. To the south of Cratloe
Wood and to the west -by Burton House towards Cappateemore the drift is
often a fine quartzose “ Rabbit Sand.” In some places limestone drift is
found under the sandstone drift ; this was remarked in the Cratloe river to
the S.W. of Woodcock Hill House, where the sandstone drift is over fifty feet
in thickness; also below and above Cappateemore bridge in the Crompaun
river, and in some of the cuttings for the Limerick and Ennis Railway.
" Shell Marl is found in some of the flats, and is generally covered with
a coating of peat, which varies in thickness from four inches to four or five
feet. The shells it contains are all of the same species as those that are alive
in the lakes and morasses of the county of Limerick at the present day.

Bog.—On the hills to the N.E. of the map there are patches of mountain

bog.

%‘g the S8.W. of Ballynagarde there is a good bog of rather wide extent.
There are other patches on the low land to the south of the Shannon, which
are usually shallow or unprofitable in consequence of a want of drainage.

In the bog to the W. of Curragh bridge, which lies to the N, of Adare,
skulls and borns of the Megaceros Hibernicus were found. Communicated
by the Rev. Mr. Beere, of Limerick. Some of them are now preserved in
Adare Manor.

Alluvium.—Along the River Shaunon and its tributaries there are exten-
sive alluvial flats, beneath which is a calcareous mud, with here and there

* A little to the south of Kilpeacon cross-roads, and from that down to the east at
Rockview, there are large angular blocks of ashes scattered about, which may be near
their original site. At first it was proposed to put in an igneous district hereabout on
the strength of them, but afterwards it was considered advisable not to do so, as they
may only be erratic blocks; although at one place a little to the E. of Rockview, the
rocks exposed in a new drain have the appearance of being in situ, but toolittle of them
were exposed to be able to come to a conclusion about them.

4 So called apparently from its being loose enough for rabbits to burrow in it.

} None of the mountain bogs unless when geologically important, were marked on
the one-inch map, as they would have obliterated the geology of the district.
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thin layers of peat. Besides these there are detached flats scattered ove-ru

the district which generally surround lakes and morasses, with a mud, mor.
or less caleareous, over which is a coating of peat. In all these flats the
roots of trees are found, and sometimes the bones of animals. In the flat to
the north of the Shannon, in the county Limerick, where marked on the
map, skeletons of Megaceros, male and female, were found at about ten
feet deep in the marl ~In places in these flats there is a sort of brick clay
which generally runsin veins. None of it is very good, being all more or

_ le# impregnated with calcareous matter, and therefore the clay burns into

cellular and blotched bricks,

7. Minerals.

Five minerals were observed in this district, viz.: Jron pyrites, Copper
pyrites, Argentiferous galena, Blende, and Red Hematite. These minerals, with
the exception of the latter, are generally associated together in the limestone *

The description Dana gives (se¢ Manual of Mineralogy, by James D.
Dana, A.M., page 261) of the lead mines in the United States would do well
for those in the county of Limerick.

“ They abound in what has been called ¢ Cliff Limestone.' . . . Argillaceous iron,
iron'pyrites, calamine, blende, carbonate, and sulphate of lead are-the most common
associated minerals, together often with ores of copper and cobalt. . . . The prin-
cipal indications in the eyes of miners, as stated by Mr. Owen, are the following :—
fragments of calcspar in the soil, unless when very abundant, which then indicated
that the vein is wholly calcareous or nearly so; the red colour of the soil en the sur-
face, arising from the ferruginous clay in which the lead is often imbedded ; fragments
of lead (* gravel mineral’), along with the crumbling magnesian limestone and den-
dritic specks distributed over the rocks.”

In the county of Limerick no cobalt ore is recorded, but all the other ores
have been met with associated together, The carbonates of lead and zine
geem to be due to chemical decomposition, the sulphates baving decomposed,
and the metals having taken up some of the carbonic acid from the adjacent
limestone, and formed the carbonates. Calamine is generally found associated
with the gaussen (peroxide of iron ; decomposed iron pyrites.) In the county
of Limerick the ore is generally in pockets and not regular lodes, and none
of it seems to run very deep. _

Pallaskenry Mine.—A mile nearly morth of Pallagkenry, a little above
where the first A in Ardcanny is engraved on the map, in the Upper Old Red
sandstone there is a lode, in which were seen indications of copper with a trace
of lead. In the townland of Ballydoole there was a recent sinking on the
lode, but at the time it was visited, September, 1856; it was filled up ; .the
pieces of gangue (quartz) scattered about had a good appearance. The mine-
ral seems to be principally the gray and purple copper ore. A little to the
N.W, of this trial at the Old Charter School-house, in sinking a pump hole,
they came on the workings of an old mipe, that bad previously been un-
known, which was said to have contained copper. o

Ballysteen Mine.—1In the townland of Ballycanauna, which:lies about three
and a-half miles nearly due north of Askeaton, & mineral vein was formerly
worked ; it contained argentiferous galena, blende, sulphate of copper, and

* A remarkable fact that I have observed about all these minerals that are found in
the limestone is, that they are on two geological horizons; the highest being a little
below the cherty beds that are taken as the base of the Upper Limestone, and the lowest,
a little above the top of the Old Red sandstone formation. These rules are carried out
in all the mines that I know of in the counties of Clare, Limérick, and Tipperary.
Another rule which generally, but not always, stands good is, that lodes on the lower
horizon generally have lead in them as deep as the limestone and shales go, changing
to copper when the sandstones are met with.
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Iphate of iron. The lode is said to have run nearly E. and W., and in
Ballycanauna to have swelled out into a rich pocket. It is now worked out,
and all the shafts closed. At the W, of Ballysteen House, there is a dead
lode, made up entirely of calespar, which seems to be the continuation of the
lode that was worked. Ib this place it was driven on, but abandoned, as it
was found to contain no metallic minerals.

Graigues Lough Lodes.—Two miles to the S.E. of Askeaton, ‘S.W. of
Graigues Lough, there is a lode running nearly E. and W. which contains
the sulphates of lead, zinc,and iron (galena, blende, and iron pyrites) with a
trace of copper. This locality was pointed out to us, by the Rev. H. H.
Jones, of Adare, who was informed by the tenant occupying the land, that
there is a parallel lode a little to the N. of the one marked on the map.
On the most southern of these lodes, a small trial shaft was sunk, which
proved the existence of the above mentioned ores.

Nantinan Lodes.— About three and a half miles to the 8, of Agkeaton, in
the townland of Ardgoul South, which lies to the 8.W. of Nantinan Church,
a lode of argentiferous galena was discovered in the cutting for the Limerick
and Foynes Railway. A specimen of the ore was sent for analysis to the
Mining Company of Ireland, by George Leach, Esq., of the Abbey, Rathkeale,
and was found to contain 40 oz of silver to the ton of lead, the lead ore
giving 90 per cent of the pure metal. We are indebted to Mr. Leach for the
above, as he kindly gave us a copy of the return furnished to him. To the
north of the lode just mentioned, two veins of calespar were opened in the
same cutting, one in the townland of Freagh, which had a trace of lead and
copper in it, and the other in the townland of Boolaglass, which had a trace
of lead. ' This last mentioned lode does not give any promise of ever yielding
any mineral, as the gangue is too compact and pure.

Ballinvirick Mine.—Three miles to the E. of Nantinan, lies Ballinvirick
House. To the S.W, of it, a lead mine was formerly worked, but when
visited, all traces of the old workings were obliterated, and none of the
inhabitants could tell the exact place where the lode is, but tradition says
the shaft was about 500 yards to the N.W. of the cross-roads. In this place
a calcspar lode was observed, which seems to have been driven on, and may
be part of lead lode.

Iron Pyrites, besides the places mentioned, was observed in some of the
trappean rocks. Half a mile nearly W. of the Limerick Post Office, at the
Junction of the townlands of Park and Singland, in green ash, there are two
veins of this ore: they are of little or no commercial value, as the stone
they are in is of too hard a nature; but they are peculiar on account of the
way the ore makes, the surface of the vein that is exposed being botryoidal.

Red Hematite is found in very small veins in some of the Lower Silurian
rocks. It does not seem to be of any value.

Norr.—A piece of galena, about the size of a man’s fist, was found in a field a little
to the east of Heathmount Lodge; but whether it was in the drift or the surface soil I
could not ascertain. It is mentioned as it might point to a mineral deposit somewhere
in that vicinity,
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