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EXPLANATION

TO
ACCOMPANY SHEET 133 OF THE MAPS

OF THE

GEOLOGICAL SURVEY OF IRELAND.

[The western half of the district comprised in this Sheet of the Map was
surveyed by Mr, Foot ; the eastern half by Mr. Kinahan. They have jointly
dm];vn up this Explanation, Mr. Baily furnishing the Palmontological Notes.—
J.B.J.] '

GENERAL DESCRIETION.

TaE district included within the limits of this Sheet of the map is a
portion of the county of Clare, in which are situated part of the town
of Ennis, and the small towns or villages of Tulla, Newmarket-on-
Fergus, Sixmilebridge, Clare, Quin, Kilkishen, and Broadford.

1. Form of the Ground.

A line drawn from Sixmilebridge to Bodyke divides the district
into_two parts—a high mountainous district called Slieve Bernagh
on the east, and a low, comparatively flat country to the west. The
Slieve Bernagh* range, which runs eastward from Sixmilebridge to
the valley of the Shannon, on the N. of Killaloe, forms the principal
feature of the district, the remaining ortion, to the north and west,
being low and broken ground, the highest undulations of which only
strike the eye when in their immediate vicinity.

The loftiest peaks of the Slieve Bernagh range are situated in the
district to the east of that which is now being described, Cragnamur-
ragh (1729 feet) being nearly at the junction of the two. That part
of the Slieve Bernagh Hills which comes within the limit of Sheet
133, is divided by a remarkable valley called Glenomra, which, be-
ginning at Bridgetown, in Sheet 134, runs by Ballyquin House and
Broadford down to Doon Lough, its entire length being about eight
miles. The slopes of the hills towards this valley are peculiarly steep,
especially those on the southward, to the S.W. of Kilbane, where
the ground rises, in less than half a mile, from 140 to 798 feet.

To the southward of Glenomra the hills, which are sometimes called
the Broadford Mountains, have, on their southern faces long gradual
slopes, while on the north they are very steep. Their highest peaks
are Knocksnaghta (1,018 feet), Knocksise (851 feet), and Knockaphunta
(843 feet).

On the north of Glenomra the hills rise suddenly, as beforeremarked,

* This name is taken from the Railway Commissioners’ map, which Sir R. Griffith
has taken as the basis of his Geological Map of Ireland,
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from the glen, while towards the north, the slopes, although still
steep in a ﬁaw places, are generally gradual.

The country to the W, and N. of the Slieve Bernagh Hills, although
low, is not without variety, as it is broken by low hills and studded
over with lakes and bogs. It has a mean elevation of about 150 feet;
its highest point being to the N.W. of Tulla, and attaining to upwards
of 300 feet, while its S.W. corner is at the level of the sea.

The western side is drained by the river Fergus and its tributary,
the Rine or Ardsollus river. The Fergus enters the map at its western
edge, at the town of Ennis, being tida% up to that point, and leaves it
at its S.W. corner. The Rine rises in Sealmagoron, one of the hills
north of this district, and enters the part included in this Sheet north
of Kiltannon House, at an elevation of about 350 feet above the sea.
It flows thence under the names respectively of the Toomeen and
Boolyree rivers, by Quin, and falls into the F{argus; three miles S. of
the village of Clare. '

Nearly the whole of the eastern part is drained by a number of
small rivers that flow into Doon Lough, the principal of them being
the Ballymacdonnell river, which rises on Crag and Cragnamurragh,
in the district to the east. From the south end of Doon Lough flows
the Owengarney, which, after passing through Castlelake and by
Sixmilebridge, leaves the map at its southern edge, at a height of
twenty-two feet above the sea level.

A small portion at the N.E. is drained by tributaries of the Scariff
river, which empties itself into Lough Derg (in Sheet 125), while the
S.E. part discharges its drainage through the headwaters of the
Blackwater River that flows into the Shannon, a little to the eastward
of Limerick (in Sheet 143).

2. Geological Formations or Groups of Rocks.

Aqueous Rocks,

Name, " Colour on Map.
Bog, Alluvium, &c., Pale sepia.
& []?nfty Li ‘ Engraved dots.
. Upper Limestone, .
Carbon- } 3, Migdle Limestone, § Prossian blue (dark).
iferous. ) 4. Lower Limestone, Prussian blue (Fght).
d'. Lower Limestone Shale, Prussian blue and Indian ink.
0ld Red. c¢. Old Red Sandstone, Indian red (dark).
Lower .
Silurian. }b. Grits and Slates, Purple,

Ieneous Rocks.
None.*

* No rocks of an igneous origin were found in situ in this district, but in the lower
or stratified part of the Lower Limestone, to the W. of Knocksnaghta, there may be a
bed of trappean ash, as angular blocks, that seem not far removed from their native
beds, were observed in various places between Belvoir House and Doon Lough. The
nature of the country, which is either covered with drift or bog, prevents the bed, if
it exists, from being seen.
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b. Lower Silurian.—This formation consists of variously coloured
grits and slates, with some fine conglomerates and olive and red clay
rocks. On the S.W. of Knocksnaghta black, olive, and red grits and
shales are exposed, in which there 1s rarely any cleavage. On the S.
of Knocksnaghta hard purple grits abound, which are usually thin-
bedded and imperfectly cleaved. Between the beds there are shale
partings. The rest of the Lower Silurian consists of grits and slates;
the latter are often arenaceous to such an extent as to make them
unfit for roofing slates; they are also affected with numerous joints,

Fossils are locally abundant, except in the cleaved rocks where the
cleavage has obliterated all the traces of organic remains.

Fossils were found in the following localities—

In the stream that dividesCrag and Belvoir (Sheet &%), grapiolites, &e.

In the stream that bounds Ballyvorgal South (Skeet 4F) on the S.E.,
trilobites, bivalve shells, &c.

In the townland of Ballykelly (Skeet 43), graptolites.

By the side of the road from Limerick to Kilkishen (Sheet 52), and
a little W. of Trough Cottage (Sheet 53).

¢. Old Red Sandstone~The Old Red sandstone in this district is
all supposed to belong to the upper division or Upper Old Red sand-
stone. It consists of yellow and red grits, sandstones, and flags, and
red, green, and greenish shales and clay rocks. The flags are usually
of a red colour, and were formerly extensively worked. Between
the yellow grits and sandstone beds, greenish, sandy, and micaceous
shale partings are often found. In this district the Old Red sandstone
is rarely if ever cleaved, and is supposed to be about 1,300 feet in
thickness.*

Fragments of fossil plants were found in this rock at Anamul-
laghaun river, in the townland of Caherhurly (Skeet %), and bivalve
shells were got in the grits at the top of it, in the small outlying ex-
posure of it, two miles S.E, of Newmarket.

dl. Lower Limestone Shale consists of yellow thin-bedded grits and
clay rocks, black and blue shales and grits, and shaly, arenaceous,
fetid, dark blue exfoliating limestones. The yellow grits are only
found among the lower beds. Between this division and the lower
part of the Lower Limestone there is no mnatural boundary, as there
are shales and shaly limestones in both, from which it appears that
the boundary marked on the map must be in a great measure
arbitrary.

The rocks considered to belong to this division are about 140 feet
thick.t Fossils abound in some of the beds. In'the Anamullaghaun
River, townland of Caherhurly (Sheet 48), bivalve shells and corals
are in great abundance, with a few univalve shells, trilobites (? &c.;
fragments of plants were also found in the shale partingsin the lower
part of this group.

In the Gourna River, a mile E. of Sixmilebridge (Skeet 52), similar
fossils to those just mentioned were collected.

- d* Lower Limestone.—~As in the country to the south (Sheets 143,

* Calculated from a section at the N.E. of the district.
+ This thickness is calculated from a section that is exposed in the Anamullaghaun
River, to the N.E, of the map.
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144, 153, and '154) this division of the Carboniferous formation is

! capable of a twofold subdivision, by its containing a band, about forty

; feet thick, of thin limestones, full of layers and nodules of chert.
Below these cherty beds the limestones are of a dark blue, sometimes
nearly black colour, emit a fetid odour when freshly broken, and are
inclined to exfoliate when weathered. Occasionally the mass of the
rock is traversed in every direction by veins of indurated clay, of a
red, black or blue colour, and nearly always shale partings occur
between the beds, the stratification of which is clearly defined. Above
the cherty beds the limestones are of a gray or light blue colour, and
in certain localities assume the character of red or pink marble.

They are usually more or less magnesian (m d), and near the top of
this division of the limestone they occasionally become good dolomites
(4 8) of a yellowish gray or whitish colour, and are then destitute of
fossils. In this upper portion (viz., above the cherty beds), bedding is
rarely if ever seen.

The Lower Limestone in this district seems to be much thicker than
to the S. in the county of Limerick, as it is at least 1,600 feet thick,
the lower stratified part being about 600 feet.* In the upper part
of the Lower Limestone fossils abound, whilein the lower part they
are comparatively rare.t .

The following are the principal places in which fossils were
remarked :— '

Lower Limestone—In the townlands of Cragroe,-Craggaunkeel,
and Fortanemore, Sheet %7 —Bivalve and univalve shells, corals, and
encrinites.

In the townlands of Annagh, Ross, and Clonmoher, 1»—Bivalve
and univalve shells, corals, and encrinites,

In the townlands of Garruragh, Fortanebeg, and Clogher, 3f, and
Ahardaun and Fox and Geese, 3—Univalve and bivalve shells,
corals, &c.

In the townlands of Killanena, Killeen, and Lakyle, 47, and Enagh
East, ditto.

d3 and d¢. Middle and Upper Limestone—As no line of demarca-
tion can here be drawn between these divisions of the Carboniferous
formation, they will be described together.

They are separated from the Lower Limestone by some thin dark

. gray beds, having bands and nodules of chert, and varying in thick-
ness from ten to fifty feet. ' .

They consist of dark blue and black limestones, more or less argil-
laceous, often fetid when freshly broken with the hammer, and gener-
ally having shale or clay partings between the beds.

Some beds have an oolitic structure, while others are dolomites of
an orange or yellowish gray colour, and very saccharoidal texture;
fossils are locally abundant. The thickness of as much of the Upper
al,nd Ol\%iddle Limestone as is seen on this Sheet, is probably about

1000 feet. .

* The thickness of the upper part is calculated from a section that is exposed about
a mile to the S.E. of Kilkishen, near Killeen House, while the lower part from & section
at the 8.W. of Castlelake, two miles N. of Sixmilebridge.

+ A fish-tooth was found in some dark bine limestone, at a limekiln near Sixmile-
bridge. The stone must have been quarried somewhere in that vicinity.
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8. Relations between the Form of the Ground and its Internal
Structure.

All the low country in this district consists of rocks belonging to
the Carboniferous formation, which are either limestones or shales,
while the high ground is formed of grits, slates, and shales, of the
Silurian and Old Red sandstone formations, (See Section, Fig. 1.)

The fact of the latter or older rocks occupying a higher elevation
than the former and more recent ones, is due to the elevating forces
having acted with greater intensity at the eastern than at the western
side of the district; but as there can be little doubt that at one period
the limestone covered the older rocks, they would not now be exposed
to our view were it not for the forces of denudation, viz, the action
of the waves and breakers, which eat away the limestone while the
beds were being elevated above the sea. ~To the east the Old Red
sandstone, also yielding to the denuding action, was removed by it,
and thus the Siﬁl‘ial’l rocks were laid bare.

The general subterranean relations of the rocks will be seen by
reference to the section, fig. 12, p. 21, and also to those given in Sheet
9 of the engraved sections, on the scale of six inches to the mile.

’ G.H.K.and F. J. F.

4. Palwontological Notes on the Silurian and Old Red Sandstone
Fossils, collected within the area included in Sheets 133, 134,
135, 143, 144, and 145.*

The Silurian fossils obtained from the district comprised within these
Sheets, were collected at sixty-nine localities, and consisted of more than
1,000 specimens.

Only one locality within this area can, with certainty, be referred to the
Upper Silurian division ; it is that numbered 55 in the townland of Ballycar,
South, in the Cratloe Hills, about four miles N. of Limerick, the fossils from
which have already been noticed in the Explanation to Sheet 143, pp. 10 to
12, as indicating beds of Upper Llandovery age.t

The fossils from all the remaining localities are believed to belong to the
Lower Silurian division: three of these localities deserve special notice, as
differing in lithological character and fossil contents from any of the others.

The first of these is locality 7, in the townland of Kilmoculla, distant about
a quarter of a mile north of the Upper Silurian locality of Ballycar, South ;
but in Sheet 133 the rocks there exposed in an old road-cutting consist of
greenish gray shales, and contain a number of Trilobite remains, all, however,
belonging to one species, Phacops conopthalmus, a Crustacean peculiar to the
Caradoc or Bala beds. Specimens in good preservation were collected, con-
sisting of detached heads, showing the prominent eyes with their numerous
lenses, and tails terminating in a point Jike that figured by Angelin,} a pecu-
liarity alluded to by Mr. Salter in his account of this species.§

* Palmontological notes were inserted in the published Explanations to Sheets 135,
143, and 145; a large collection of fossils having, however, since been made by Mr. C.
Galvan from many other localities on those Sheets, they are now included in these
general remarks upon the whole series.

~+ An additional series of fossils since obtained at this place by Mr. Galvan, has added
two species to the list there given, viz., Stenopora fibrosa and Ilienus Bowmanni.

+ Palmontologia Scandinavica (1852), pl. 7, figs. 5, 6.

§l lMemoirs of the Geological Survey of the United Kingdom. Decade 7, first article,
p. 1L
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The associated fossils were a small tnrbinated coral, Petraia elongata, small
bivalves—probably a new species of Otenodonta, and two species of Orthoceras,
doubtfully referred to O. Brongniartii and O. subundulatum.

The next locality deserving special notice is No. 1, on the same sheet, situ-
ated in the townland of Ballyvorgal, South, at the western extremity of
the Slieve Bernagh mountains, where, from a very small exposure of soft
brown ochrey shales in a stream, some peculiarly interesting fossils were ob-
tained. They consisted mostly of small Trilobites, principally Zglina, a
genus remarkable for the large size of its eyes, the majority of the specimens
collected appearing to be identical with #glina rediviva, Barrande ;* the
glabella, or central part of the head, is shorter than in 4. mirabilis, the species
found at Portraine, being broader than long, the eyes, showing their numerous
lenses, are beautifully preserved ; the tail (pygidium) is precisely like that
figured by Barrande of this species: no body or thoracic segments have been
observed.

Associated with it was another small Trilobite of which iwo or three speci-
mens only were collected, one being the entire head, having two of the tho-
racic segments attached ; this I have referred to Dindymene Haidingert,
Barrande,T a species with which it appears to agree in every particular, so

far as the upper portion is concerned, the tail not baving been here met with.

- Both this and the preceding species are new to Britain.

The collection of fossils from the above locality includes the head of another
uncommon Trilobite, which is considered to be identical with Staurocephalus
globiceps, Portlock, sp.] as well as a very per- Fig. 1.
fect curved eye, and other fragments present-
ing the characters of Remopleurides; also the
head of Agnostus trinodus, a little Crustacean
peculiar to the Caradoc or Bala beds, and parts
of the head, perfect tails, and other portions of
Trinucleus concentricus, a characteristic Lower
Silurian Trilobite. Other small and peculiar 3%
Tribolite remains in this collection are provi-
sionally referred to the genus, Olenus; fig. 1 a,b, +
represents two of the forms of these singular
little Crustacea, which are, however, too im-
perfect for determination; they bear some re-  WHB
semblance to the small species 0. Aumilis, &e., from the black schists of the
Malvern hills, deseribed and figured by Professor John Phillips.§

It will be seen, from the foregoing observations, that this locality is remark-
ably rich in the remains of small and peculiar Trilobites ; most abundant
amongst them being species of the genera fglina and Dindymene, hitherto
only found in Bohemis, and ineluded by M. Barrande in the second zone, D,
of the Lower Silurians in his vertical table of distribution of the species of
Trilobites in Bohemia.

The only other fossils observed at-this place were a few small examples of
the common Brachiopods, Orthis calligramma, and O. elegantula, and a
Pteropod, Theca triangularis, Portlock.

The remaining fossil locality to be specially noticed is No. 2, which was
discovered by Mr. G. H. Kinahan, and is also situated on Sheet 133, in a
stream forming the boundary of the townlands of Belvoir and Crag, on the
western flank of the Slieve l]éyernagh mountains, The rocks consist of black

4 * gy:géme Silurian du Centre de la Bohéme, par Joachim Barrande, 1852. Plate 34,
gs. 3-13, )

t Systéme Silurian, &e., pl. 48, figs. 25 and 26,
§ Geological Report of Londonderry, Tyrone, &c., plate 1, fig. 7 a, b.
Memoirs of the Geological Survey of Great Britain, vol. 2, p. 55.

“accompanied by groups of a new speci
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ich di i and are remarkably full of Graptolites,
slates which dip at a very high angle, e h gr full o megtion:g;
dark colour of these slates, which separate _rea.dily into lamins, the
gosgill:ha.eppear in strong contrast, and although subjected to much pressulrle,
the characters are well defined. The most abundant species 18 that generally
known as Diplograpsus pristis, the majority being of the variety scabamfoirmw,
a form, the peculiarities of which, so apparently distinct from the usual ser-
rated appearance of D. pristis, are attributed to lateral pressure. It appezrs
very singular, however, that this so-called variety should be in so _gre;,ba
majority over the gerrated form both at this and other localities examine %’1
me. On a small fragment of this slate, measuring five inches by twlc::, I 1;:on.nt::‘l !
as many as thirty of these remarkable little fossil bodies erossing qacl Ot'tﬁr ;1 :
directions, and all exhibiting precisely similar characters identica. ka 1;1{1;-
notus scalaris,* or scalanfmwgis, Whifh Dr. Gemltf;fl;) h;;,%;:':‘ work on the
tolites of Saxony, considers to be a synonym ol LJ. prasss. .
Grggme confusion hZ.Jing arisen respecting the species D_»plogmpmu pristis
and D. foliaceus, in consequence of their apparent similarity of charactill-ls,
and my own difficulty in distinguishing between them, would suggest the
probability of their being synonymous. The ﬁgu'res_of”the latter species “111
the “ Silurian System,” and since repeated in « Siluria,”¥ reprgsengl-]g smal
fragmeuts only, are necessarily imperfect, although sufficiently h]fie'ﬁ' 1smgers;'
original figure of D. (Prionatus) pristis, to have caused the di %rence lf
opinion with regard to its correct identification, held by some authors who
ted on the subject. . .
ha'_‘i‘i:r?:;:mples of thé) variety D. scalariformis from this locality ag-:a vzry
perfect, although, as usual in slates of this character, much compress(ei ; t e{
show a more or less elongated polypidom, composed of cells arranged on ea(:,i
side of & central axis, which extends beyond it for some distance at one end,
and at the other terminates in a 11111uch aixgirtexé a.m%) r:ore filamentary pro-
i arieties are shown at fig. 4 @, 0, ¢.
lou’%ﬁ?z:;mii%vg:}n: of D. pristis are, as before mentioned, much legs npume-
rous; a small example, with its extended and very fine axis, and a more

Fig. 2.

i b
* Hisinger—Lethma Suecica, Suppl. 1837, ol. 35, fig. 4 2, b.
t Hf’i;‘, ggeinitz. Die Graptolithen, and 1852, p. 22. 1 g o
1 Murchison, ¢ Silurian System,” pl. 26, fig. 3; and ¢ Siluria,” pL 1, fig. 2.
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lengthened specimen, are shown at fig. 2 d, e: they appear to be identical
with Portlock’s figures of this species and . foliaceus.*

In addition to these are other serrated forms much broader in proportion,
and having remarkably long filaments proceeding from the cells. These
Graptolites I have referred to D. mucronatus, Hall,# with which they appear
to agree very well. Our specimens are, however, in better preservation, and
have the filaments more produced. Fig. 2 frepresents a small example of
this species, with its very fine axis extending for some distance beyond the
cells.  Fig- 2 g is a larger, and 2 % a bent or twisted example of this species.

Abundant in these slates is another and very peculiar branching Graptolite

which I believe to be identical with Graptolithus gracilis, Hall ;T it appears
to have been spirally curved, sending off long slender branches which are
distinetly serrated on one side; see fig. 3 @, b (and ¢, which is a portion

of b enlarged to show the serratures).

Fig. 3.

Not being certain at present ag to the genus to which this singular form
should be referred, I have retained it provisionally under the generic name
given to it by Mr. Hall. Dr. Geinitz, however, appears to consider it to
belong to the group of Sertularides.§ .

Graptolithus priodon and @, Nilssoni are more sparingly distributed at this
locality, and complete the list of Graptolites found there.

The only other fossils observed at
this place were some remarkable im-
pressions of small Pteropod shells,
occurring occasionally in groups, and
scattered over the surface of the dif-
ferent lamin® into which these slates
so readily separate. Considering this
to be a new form, I have named it
Theca cometoides, of which fig. 4 re-
presents a group of the natural size.

These very thin, conical little shells,
belonging to the genus Theca (Pugiun-
culus, Barrande), of which six species were previously known from Silurian
rocks, were considered by Professor E. Forbes to be very closely allied to
Oreseis, » genus of Pteropods common in the Mediterranean.

The species I have named occur in these slates of various sizes, from the

Fig. 4.

* Geological Report on Londonderry, &c., pl. 19, figs. 9, 10, and 11,

1 Natural History of New York, part 6, Palzontology, vol. 1, pl. 73, fig. 1.
{ Paleontology of New York, vol. 1, p. 274. pl. 74, fig. 6.

§ Die Graptolithen, p. 19,
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th of an inch to half an inch in length, the largest having a diameter
f;;'n:bout the eighth of an inch ; commencing from a point they gradually in-
crease in diameter, the impressions becoming less distinct, and fading away
without any very definite outline. The point of this little cone is, in some
cases, bent, and the shell slightly curved, thus indicating its membraneous
haracter. . .
° At all the other Silurian localities in this distriet from which fossils were
collected the rocks appear to have been very similar in htghologxca,l charsa.}fter
and fossil contents to those deseribed in the Palmontological notes to Sheet
145, pp. 10-14 ; they consist mostly of dark gray or bluish shales, or flags,
weathering brown, with a few interstratified grit beds. . ;
The grit beds occurred at localities 11, 15, 19, 29, 45, 52, containing & elv;v
scattered fossils similar to those alluded to in the Explanations a]%ready pub-
lished to 135, p. 11, as having been observed at Army Hill and nocka.norsti
and 145, pp. 10 and 11, at Dooree, Roan, &e. The fossils are plostly sma/
corals, as Petraia elongata, and Stenopora Jibrosa, the latter being the most
numerous ; Crinoid joints and small Brachiopods, mostly fra.gmentary-_—prm}
cipally Orthis calligramma. ~The shales contain a much greater variety o
fossils, some of them, such as the Graptolites and Orthoceratites, being par-
icularly abundant. .
tlc(u)n ererence to the list of species it will be seen that remains of plants
were obtained at several localities: one of these a large a,nd'straxght stem, is
of considerable size, being twelve inches long, with 2 diameter of three
quarters of an inch; it is coarsely fluted lengthwise, with the surface cﬁ;’—
bonized, some of the fragments show a distinetly reticulated _veggta, le
structure. One of these large plant fragments 'collecte_d at locality 69, in
the same beds with Graptolithus priodon, is two inches in diameter, having
an irregularly tuberculated surface not very unlike Stigmaria _{icozdes, and was
probably an aquatic root: others again are distinetly fucoidal. ) 1
The eorals in this collection are few, as regards the number of species, an
generally of small size: Stenopora fibrosa, Petraia elongala, an Favosites
landica, are the principal species.
Goglrianocild j’oints a.repplentfi)ful ipn the grit beds, as before alluded to, and at
some localities heads and other portions of the species of Encrinite I have
named Adtinocrinus Wynnei, are tolerably abundant in the shales. -
No Trilobites occurred at any of the localities except those specially
noticed ; at locality 64 was found the rer'na,rk_a.ble fossil, fig. 5, which appears
to be Crustacean, and is probably the tail spines of a specles of Ceratiocaris.

Fig. 5.

The Graptolites, as before remarked, are the most abundant fossils in these |

ghales. On reference to the list of species it will be seen that 'Grt_zptolu{ms
priodon occurs at fifty-three of the localities examined in this district, being
very much compressed in the shales, but in the grit beds preservingits original
form ; some specimens showing the structure very clearly ; others in the sha.leg,
are remarkable for length ; one specimen, and that not perfect at either end,
measuring fourteen inches. At some localities they are met with in ma,sses,
and uncompressed, in calcareous nodules, which are sometimes decomposed,
exposing them to view in relief- and with great distinctness. Grap.tohtklzlts
Nilssoni (tenuis, Portlock), and G. Sedgwickir, are _found aceompanying the
common form at most of the localities from which they were collected.

'
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Another and rarer species, of which ones ecimen onl

a very perfect one, at locality 4, reeemblgs 80 distincytl;rva&:(’ge?f: :,}? “;:2“
MOGrapsus (Cladograpsus), For chhammeri, Qeinitz,* that I have %ﬁhesita,t' :ly‘
referred it to that species, which has hitherto, I believe, not bee kmg y
to ocour in the United Kingdom, In this specimen, fig. ey g no;vn
diverge atan angle of between 25° and 30°, one branch m(;a.au‘:-- ra.nﬁ 68
inches long, the other being imperfect: they are provided with Illng' three
iﬁf@b mlgndentlfﬂesl, of a somewhat rounded character, a.rra.ng:(lin ?xr;::
portion. a single series, of which fig. 6 b, represents an enlarged

Fig. 6.

“WHB

In addition to these, a beautiful little Fig. 7
branching species was found at three -
localities, 28, 47, and 49, which ap-
pears to me distinct from any de-
seribed form ; this 1 have named
Didymograpsus hamatus, fig. 7 a, b
This species, one portion of which is
curved, after proceeding for about half
its length, with a single row of distant.
prominent, and much recurved cell
denticles, branches off on either side;
the branches bearing cells more distant,
and of a less prominent character. '
gize ; b, enlarged three diameters,

The species of Brachiopoda from these deposi
. eposits H
t]:-g?flisionlyll being rather abundant; it -is prgbablya;:v: eraiufe;:’ ofl'l . Oj
fmootho?:; uz! tof‘g’:'ypa, although it may, perhaps, belon’g to somer eogr;'ﬁ
o of Rhynchonella ; from its bad state of preservation, all the
specimens .mgl (ilrushed, I amat present undecided as to the genus in whi l?
i sould e m‘: uded. This small shell, of which two examples are sket hwd
e ;,n ¢ xicl; %s.az; outfa. quarter of an in_ch in height, with a diameter of f“ofh’
e o ;1 e hsu}x; ace is marked by irregularly distant lines of growth :
although go?tlnpetrf:c:,uivgy: ::)kf\.:f ehzu!:: s o e aa it sp;cfi%:;-
2 ; ; it necessa i i >
identify the beds, being found at fofrteen localitieo;:yot?t(;::l z‘:::’rr?zg‘tize gszptso
td

and sometimes aggregated round an Ortheceras.

T . ;
he well known species, Orthis elegantula, was found to oocur at only a

few of the localities; th i
f the ; the small variety of O. calls
;?‘g‘}% g:}itslbutqd, those collected being prineipally n%av?glf’inw?lf e
i bi?rla)imt ti:ml specimens were generally fragmentar ° grit beds,
ve shells belonging to the Lamellibranchiata were collected ; the

Pig. 7 a, represents it of the natural

* Die Graptolithen, &c., pl. 5, fig. 28.
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Fig. 8 Fig. 9.
S O
most important amongst them being the well-marked species, Cardiola wnfer-
rupta, which was found at several localities ; the other common species,
C. fibrosa, only occurring at one locality, No. 21—1I have no doubt, however,
about its correct identification : the onl T ihers were two specimens of the genus
Ctenodonta, fig. 9 a, b, which are pro{a.bly new species, both from the same
locality, No. 7, and a Cardioid shell, possibly identical with Pleurorhynchus
calcis, a now species noticed and figured by me in the Explanagion to Sheet
145 ; this specimen, which waa found at locality 37, is a.ccompanied on the
same slab by Graptolithus priodon, one valve only being exposed to view,
which is covered by faint radiating ribs; no indications of the siphonal
tube, characteristic of this genus, can be observed ; the general form of the
shell, however, is well preserved, and agrees with that of the genus. The
truncated or posterior end only is shown in the specimen previously
figured ; that now given, fig. 10, is a view of the right valve. A very perfect
example of the small avionloid shell, Prerinea asperuld, M‘Coy, completes
the list of bivalve shells in this collection.

Gasteropoda, or Univalve, shells are still more scarce in the Lower Silurian
rocks of this district. There are, however, s0me large Euomphali of & very
important character ; oD@ of these, from locality 65, is nearly two inches in
diameter, and sufficiently perfect to show the rugged lines of growth so
characteristic of the two Upper Silurian species—E. discors and rugosus, from
the former of which I am unable to distinguish it. The only other Univalve
shell is a very small species of Murchisonia found at locality 6.

The small Pteropod, Tkeca triangularis, Portlock, was found at locality
No. 1; one specimen only having been collected, its occurrence at locality
No. 8, is considered doubtful.

The Cephalopoda are represented in this collection by one genus only, that
of Orthoceras ; these, however, of which there are several species, next to the
Graptolites, are the prevailing fossils in the Lower Silurian rocks of this
district. All the species but one are believed to be identical with those
described by General Portlock, as occurring in Tyrone,

A remarkable specimen found at Fig. 11
locality 25, resembles 50 much one
of the peculiar fish allied to Cepha-
laspis, such as the cephalic buckler
of Auchenaspis, that 1 have felt con-
siderable hesitation in rejecting it
altogether from the list of species:
on the same slab is a fragment of a
striated plant stem and Graptolithus

iodon ; this specimen, fig. 11, is
considerably distorted, the unequal
expansion it oxhibits, being prob-

ably caused by the great amount .
of compression to which all the fossils in these shales have been subjected ;

fig. 11 a, represents the specimen of the natural size ; b, is a portion of the
eurface enlarged ; fragments of an irregular polygonal cell structure, with
granulations and markings very similar to that deseribed and figured as
Characteristic of this fish, was found at several localities. As the discovery
of fish remains in Lower Silurian strata, if well established, would involve
some important considerations, it is deemed advisable to wait for more

(L
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perfect or additional specimens before deciding with certainty as to its true
relations.

Having thus given a sketch of the general character of this collection
of fossils, I will now proceed to show the evidence they offer as to the par-
ticular subdivisions of the Silurian rocks to which they should be referred ;
first, taking. the special localities mentioned at the commencement of these
notes, I would observe that No. 2, Belvoir, offers undoubted evidence of being
equivalent to the Llandeilo flags, from the characteristic Graptolites of that
subdivision which are so abundant in these slates.

The next locality specially mentioned, No. 7, Kilmoculla, is characterized
by the prevalence of one kind of Trilobite, Phacops conopthalmus, a form
hitherto described as being peculiar to rocks of Caradoc or Bala age; the
associated fossils, which were few, afford but little additional information ;
the presence, however, of this peculiar Trilobite, in the absence of negative
evidence, is sufficient to enable us to arrive at the conclusion that these
deposits were of similar age.

The third and last locality specially alluded to, No. 1, Ballyvorgal, sup-
plied a set of fossils of a very peculiar and unusual character : they consist
principally of the remains of Trilobites, the most abundant belonging to
species hitherto not noticed in British Silurian rocks, such as Lglina rediviva,
and Dindymene Haidingeri, described by M. Barrande ; the other Trilobites,
of which there were two species, and the few fossil shells, would appear to
indicate beds of the Caradoc or Bala age.

The group of fossils from the remaining sixty-five localities are, as before
stated, of the same character as those alluded to in the Pala@ontological notes
to Sheets 135 and 145 ; in this large additional collection, however, some
important considerations arise with regard to the occurrence of some peculiar
fossils in rocks so low in the series as these are believed to be : —

1. The occurrence of plant remains of apparently a higher character than
auy previously noticed in Lower Silurian deposits, some of which may
have belonged to succulent marshy plants, allied to Sigillaria.

2. The discovery of the remains of a Branchiopod Crustacean, probably
Ceratiocaris, a genus hitherto met with only in Wenlock and Ludlow rocks.*

3. The occurrence of the characteristic bivalve shells, Cardiola fibrosa and
interrupta, the former species never having been hitherto observed in rocks
older than the Wenlock series; the latter, which is not uncommon in this
distriet, being hitherto only doubtfully referred to rocks of the Caradoc or
Bala age, togetber with the large Euomphalus, which appears to me undistin-
guishable from Z. discors, a species hitherto believed to be confined to
Wenlock rocks,

4. The presence of fish remains, which are doubtfully alluded to, if proved
to be correct would lead to a modification of the opinions expressed as to
their earliest appearance in Silurian strata. )

The peculiarities presented by the combination in this collection of un-
doubted Lower Silurian fossils with species hitherto believed to have been
confined to Upper Silurian deposits, associated with land plants of a higher
character than any before observed, even in the uppermost Silurian beds, are
sufficient to show the important character of this series of fossils ; the exami-
nation of which tends to confirm the conclusion I had before arrived at, as to
the great probability of the deposits in which they occurred being the
equivalents of the Tyrone schists of the North of Ireland, which are acknow-
ledged to be of Lower Silurian age, their position in the series being at
present referred to the Caradoc or Bala subdivision.

* Since writing this I have seen that Mr. Salter alludes to the probable occurrence
of the genus in the bl'ack shales of Dumfries, belicved to be of Lower Silurian age, See
*¢ Annals and Magazine of Natural History, 1860,” p. 161.—W. H. B.

17

List of LooaLrries from which Sirurian FossiLs were collected.

hese localities are already mentioned in the published Explanations to
Some of these Sheets 135, 143, and 145.

Quarter
Nﬁb.o g Sh:l:; of Townland. Sheet of the 1-inch Map, and situation of Locality.
cality. 6-inch
Maps.
Co. Clare. SHEET 133.
Ballyvorgal South, . | Western end of the Slieve Bernagh Mountains ;
! 43/ yorE ’ about 3 miles t‘roul:1 Siil‘m(‘,ilem;)’d';gie. e
49 Belvoir, . About 3-mile south of Cragbridge, western
: 34 Yo flank }bf Slieve Bernagh Mountains,
3 43/ Ballykilly, West flank of Slieve Bernagh Mountains ; about
* 2 miles from Broadford,
4 52/ Kilnacreagh, Cutting on road, about 1 mile from Trout-
* stream ‘Iiiridgei] £ Troutst Brid
Glennagross, . .| Cross-roads north of Troutstream Bridge.
g 2:23;: Ballycagrl,l Nz)rth, About 1 mile enst of last locality.
7 53/, |XKilmoculla, . . | About 1 mile west of Trough.
8 53/, |Trough, . . . | A little N.W. of Trough cottage.
9 53/, » . . .| N.W. of R.C. Chapel.
TlpS:r'&ry SHEET 134.
ini ile from Aughinish point.
10 29/, | Aughinish, .| About 2 of a m . poi N
/ brien, . South flank of the Arra Mountains; 2 miles
" 25/ Gortlass ’ N.E. of Ballina. Jittl b of Glonvi
rtbrigane, . | New road cutting a ig‘.t e north o enview
2 81/, |Ge & cottage, near Bird Hill.
13 25/ ”» . 3-mile 8. of Ballycahane village.
14 32, /2 » . .| Mulkear River, 8.E. of Killoscully R.C. Chapel.
15 32/1 Ballynanoose, . . | North of the Keeper Hill.
16 32 /1 Bauraglauna, . . | In stream east of Keeper Hill. ‘
17 32 /‘z ' . . | In River Doonane, about 3 miles E. of Doonane.
18 26 /a Gorteenadih, . . | In stream, Silvermines Mountains, 2 miles 8, W.
2 of Silverm'mes(.j oo Tod ih flank of
/ launa, . East of Glen Coloo ge; sou nk of
19 32/ 2 |Baureg ’ Silvermines Mountain]i.l !
i f Mucklin.
20 32/, | Mucklin, . In stream south of ) )
Ilinbrook, . uarry, about }-mile W. of Anglesey-voad;
2 38/, | Bollinbrook QS.EY’of' Silvermines Mountains.
lanass, . { In Nenagh River. . .
3; gg/’l g?l‘:reeny, . .| Quarry and road cutting }-mile S.W. of Muin~
e gatunna Bridge, Nenagh River.
SHEET 185.
Curreeny, . | West flank of Borrisnoe Mountain, i
g: gg;' Cloncangan, . . | In stream, about {-mile S.W. of last locality.
* (| Cloncannon  and) | About }-mile S.E. of last locality; W. flank
26 22/, Knockaunroger, of Borrisnoe Mountain, .
2% 22/ Borrisnafarney, About }-mile from: the ehurch W. of Kilduff
¢ ) Mountainl. S.E. of Borsd
il ddy, . . | About §-mile S.E. of Borrisnoe.
gg ggjs Kllma‘c’u e . . Summi%' of Carraghbristy Mountains; about
® 3} miles N.W. of Teull)plemore.i‘l nd 3 W
i te Knockacraheen Hill; about 1 mile and } W.
30 27/, | Tiermoyle, o Kigana.ﬁcx)lc'l:é "
Lackenavorna, . | 3-mile N. of Oatfield house. .
g; Z‘Z‘ G:‘:'rane, . ’ . %Quarry, near road, east of Garrane mill.
83 27 /4 " . Moanaha: River, between old and new Clogh-
* inch Bridges. .
34 27/, | Loughane, . | Alittle 8. of Ormond stile; W. of Castle Otway.
133 B
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Lisr of Looarrris from which Siuurrax FossiLs were collected—continued.
14
No. of SE”‘ of
Lo- the Townland. Sheet of the 1-inch Map, and situation of Locality.
cality, | 6-inch
Maps.
. Co.
Tipperary
—con, SHEET 143.
8s5* | 27/, | Ballincurra, . . | Road cutting near Ballincurra Hill,
36 28/, | Ballinlough, . . | About 2 miles S.E. of Toomyvara.
87 28/, | Knocknagoogh, . | E. of Latteragh Hill.
38 28/, | Latteragh, . . .| About }-mile E. of Latteragh Church.
39 28/, | Gortagarry, . . | $-mile N.E. of Ballyhoul.
40 28/, ” . « | Instream, W. side of Kyraun Mountsin; about
}-mile N.E, of last locality.
41 28/, »» . W. side of Kyraun Mountain ; about 4 furlongs
S. of last locality.
42 28/, — 8. of Devil’s Bit; 1 mile N.W. of Barnane
House ; about 4 miles W. of Templemore.
43 28/, | Knocknabrogue, .| About }-mile N.W. of Knockanora Mountain.
44 28/, | Glenmore, Upper, . |1 mile S. of Latteragh.
45 28/ M Knockanora Mountain,
46 28/, |Killoskehan, ., .| About 1 mile N.W. of Killoskehan Castle.
| 47 28/, | Garrangrena, . . | 2 miles N. of Borrisoleigh.
48 | 83/,4, | Garryglass, . . | 1 mile 8. W, of Mount Kennedy.
49 84/, | Glennariesk, . . |Road cutting 2 miles N.W. of Borrisoleigh.
50 34/, | Glentane, . . 1 1 mile N, W, of Cullahill Castle.
51 84/, | Cullahill, . . | Old road cutting a little W, of Cullahill Castle,
52 52/, | Glennagross, . . | In stream, a little E. of Troutstream Bridge.
53 52/, . . . | Rocks in same stream, a little further E. of
last locality.
54 52/, |Boundary of town-
lands Glennagross
and Cappateemore, | Quarry, W. of road ; a little S. of last locality.
b5¢ | 53/, |Ballycar, South, .| About] mile S8.W. of Trough cottage,—Upper
Silurian,
SHEET 144.
56 32/, |Boundary of town-
lands Bleanbeg and
Knocknamoheragh, | In stream }-wile 8. of R.C. Chapel.
57 32/, s Quarry by wood ; N. side of Knockfune Wood.
58 83/, » Curreeny commons.
59 45/, »» 2 miles W. of Holyford.
60 45/, s A little to the N.W. of Holyford R.C. Chapel.
61 39/, | Shevry, . . . | 1 mile W, of Upperchurch.
62 89/, ]Dooree commons, .| About 4 miles N.E. of Holyford.
63 39/, ' Qliarr{i by road, about 3 furlongs E. of last
ocality.
64 45/, | Boulanunane, . . | About 2 miles N. of Holyford,
65 45/, | Reafadda, . . | 2 miles N. of Holyford.
66 45/ »» .+ |Instream, near last locality.
| 67 | 45,, |Boundary of town- :
i lands Reafadda and
Reagoulane, . In stream, about 1 mile N. of Holyford.
68 45/, | Carrowkeale, . . | Poulanass Waterfall, Aughnaglanny River;
about 3 miles 8.E. of Holyford.
T : SHEET 145.
ik i 69 40/, | Gortnaskehy, . . | A little 8.E. of Upperchurch,
| . * This loca‘llil? has been inadvertently included in the above list, the only specimen collected
! | there being surface markinge of a peculiar character, but such as might have };Jeen caused by a
i pel.)rblseeor othezb obstruction to the course of a gentle current.— W, H,
e page 9,
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PraxTts.

gppargs of Lower SILuRiAN Fossins collected from the preceding

localities :— N

: ite each specific name, refer to the localities where they were

fo;r;ﬁie ;)x‘xlcﬂ‘l)g:n(gkpo;, :hen le)aced before’them, denotes their comparative abund-
]

ance.

Localities.

Plant stem (large), longitudinally ribbed, .
_— ents, . . . . .
____f?-—gmi———s, showing reticulated structure, .
— _ with tuberculated surface (like Stigmaria),

probably an aquatic roof, . .
—— with large and more regular raised surface

Fucoid? obtusely lobed frond,
CELENTERATA.
ACTINOZOA.
Favosites Gothlandica, . . .
alveolaris’ . . .
Halysites catenularius, . . . .
Petraia elongata, . . . .
Stenopora fibrosa, . . . . .
MoLLUSOA.
PoLYZOA.
Didymograpsus Forchhammeri, Geinitz, sp. fig. 5,
p- 14, .

ha;.matus, ‘Baily, f.lg. 7, p. 14,
Diplograpsus pristis, o . .

. © y . .
Graptolithus? gracilis, Hall, fig. 8, p. 12,

Graptolithus Nilssoni, . .
—— priodon, . . . .
— Sedgwickii, . . .
BRACHIOPODA.
Atrypa? n.s. fig. 8, p. 15, . . N
Lept®na sericea, . .. . . .
Orthis calligramma (var. virgata), . .
— ——elegantula, . . . .
testudinaria, e . . .
——— species undetermined, . . .
CONCHIFERA.
Cardiola fibrosa, . . . .
interrupta, . . .

Ctenodonta, n.s.? fig. 9,p 15, . .
Pleurorhynchns calcis ?* fig. 10, p. 16, .
Pterinea asperula, . . .

GASTEROPODA.
Fuomphalug discors? .. .
—— species undetermined,

Murchisonia, small species,

* Explanation to Sheet 145, page 11, fig. 2.

1
? 37, ? 44, 62, 64
89, 48, 52
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47
47 e

10, 21, % 37
43, 45

45
7,10, 19, 29
4,8, % 10, X 11, x 19,45,66, 67

4

28, 47, 49

X X X2

2

X X 2

2, x 4, % 9, 18, 27, 29, 32, 86,
44, 49

2,8 X X4, X X5 X x89H,
x % 12,13,14,17,18, X X X 20
X %X X21,% X 22, % X 28, X 24,
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% b4, X X B6, X X x 57
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X

X

F3

X X 58, 59, x 60, X 63,64,
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4, 27, 32, 36, 46, X 47, 51, 87

4, 30, 32, x X X 88, X X 41,
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20 - 21
‘ PTEROPODA. B
Theca cometoides, Baily, fig. 4, p. 12, . X X X2 / |
—— triangularis, . . . . L?8 S g
CEPHALOPODA. e
Orthoceras angulatum, . . . . b6 <33 --
Brongniartii, . . ) Y $E3 ,
elongato-cinctum, . . . 4, 13, 25, 26, 28, 30, 32, 83, 34, KIPTE RN <
37, 89, 43, 46, 47, X 49, 50, g,
b1, 52, x 54, 57, 62, 63, 647 gég i
65, 66 5324
lineatum, . ) . 6 2l,46 _ R
subundulatum, . . . 0?7 T hefcpor!
——— tenuicinetum, . . . 87, 88, 42,69 NN E5= s
————— species undetermined, . . 6,9, 21, 36, 41, 42, 44, 48, 53, EEw B
) 67, 68 g . 2o
Vi ] wHea
N ANNuULOBA. 2 g %E
. . ECHINODERMATA. g #° é -------
Crinoid joints, Actinocrinus? . . . x11,19,24,25,27, x 29, 37, 38, % ZE% % 2%
~ % 45, 48, 52, 61, X X 66 2 ad 2 v oF
Actinocrinus Wynnei, n.s.* . . X4, %8 X 21, x 37 ¢ Z 38
Iz
ANNELIDA, 2 £ w
Tentaculites Anglicus, . . . . 37 : iﬁ 2
Trachyderma, sp. . . ' . . 54 8 = ig
2 = ER
CRUSTACEA, =} . = g
ZAglina rediviva, Barrande, . . . X%l '.:'; L :}:\:‘% ]
Agnostus trinodus, = . . . .1 . E’g _____ %}
Ceratiocaris, sp. tail spines? fig. 5, p. 13, . 64 ] 5& ‘g:'; T
Dindymene Haidingeri, Barrande, .. .o x1 g & 4
Olenus ? undetermined species, fig. 1, p. 10, . 1 o & Aa
Phacops conopthalmus, . . . . X X7 - -
Remopleurides, ss). ? . . . .1 2 g :
Staurocephalus globiceps, Portlock, sp. . .1 & g |
Trinucleus concentricus, . . . . X9 =
Ceratiocaris ? . . . . . 64 : g
? FisH. '.% 3
Auchenaspis ? fig, 11, p. 15, . . . 25 8 K
? polygonal cell structure, . . 26, 48, 45, 59, 63, 66 : g
= E
. . . a
| Locavrrries in O1p Ren SANDaTONE, from which fossil plants were collected. @ 5
= |
, : Quarter 2 -
‘ : No. of | Sheet of K g 8
j Lo- | the Towaland. Sheet of the 1-inch Map, and situation of Locality. 2 g 2
| cality. | G-inch s 2 E
| Maps. |+ Ll
i 5 i
-]
Co, Clare. SHEET 133, K]
70 28/, | Caherhurley, . . | In River Anamullaghaun. = £
g, >
l . SmEEr 134. BE e-e-ee
! 71 45/, |Killerty, . . .| Ballyteige River, ] mile S.E. of Killaloe. 52 &
\\ o
| . Smger 143. :
} 72 52/, | Brickhill, . . | Railway cutting at Poulavoura Cross Roads.

The fossil plants from localities No. 70 and 71 consist of longitudinally striated and

branching stems; that from locality 72, is a single specimen, with stems of Sagenaria
i 2} inches in diameter.

Fossils were also collected from seventy-two localities in the Carboniferous Lime-

stone within the district comprised in these Sheets. They are of a similar character

; o to these described in the Explanation of Sheet 153.

Morch 11, 1862. W. H. B. .

* Explanation to Sheet 145, page 10, fig. 1.
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DETAILED DESCRIPTION.

5. Position and Lie of the Rocks.

me?lz,itiymgeaiwp;gs:ré ‘%f Old Red Sundstone, S8.E. of Newmarket.—C
mer Logver ar the 8. . corner of the map, a patch of Old Red sand ono
and Lower | 1'eslone shale, protruding through the Lower Limest no, wil
be obsarved l? ::.t e more than two miles 8.E. of Newmarket Ii e
e laineed 15;‘1;0'0 I:nclndefl i Sheet 143, and partly in that whicll? lp s
belr shalp limes.to e (;;ver Limestone shale, consisting of grits, flags si:low
and s! vg’hich el ne ; while the only racks belonging to the old ﬁe’d 8 e(;,
stones wbic Lowe eéposed, are yellow grits and sandstones. Some ofa‘gh-
cks of the Lo m;a: 1mes;0ne shales in this place are highly fossiliferous °
o Lower Limestone grzun between Newmarket and Siemilebridge, and then
to Doon Negv _;- kn the west of the Old Red sandstone, and one mile dce
bl o e T o Mol o b Lk
o , thin-bed. and very cherty, dippi .
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tinctly and almost uninterruptedly traced from Sandhill Bridge, gouthwards,
for a short distance; then bending westwards, by Clooney Chureh and Castle,
and thence taking a N.N.W. direction, along the E. side of Clooney Lough,
to the Roman Catholic Chapel, the general dip being S.W. at 5°. At thechapel
they bend round again, and dip N. at from 5° to 20°. North of this they are
seen lying mearly horizoutal beneath the pale gray limestone at Craggana-
weer Lough, and also between this and ('Brien’s Big Lough, where they dip
W. at 10°. Lower beds may be seen eastward, at Ballyvergin Mine, dipping
8.W. at from 6° to 10° Similar dark gray thin limestones lie horizontal in

uarries W.N.W. of A%t{?rcuil, and further N.W., near the northern edge of
the map, with a dip 8.W. of 10°.

On the N.E. of Attycuil, and about four miles N.W. of Tulla, there seems
t0 be a tract of Old Red sandstone, with a belt of Lower Limestone shale. In
this place no rocks appear at the surface of the ground, but‘the country is
covered with large angular blocks and fragments of yellow and red gritsand
gandstones which seem not far removed from their natural bed; and from the
way that rocks of these formations, which are seen in sity, immediately north
of this district, dip aud strike, it is evident that they must ocoupy the whole
of the portion supposed to be occupied by them, if not more.

Again starting from the S.W. corner of the map, the upper or unbedded

1 of the Lower Limestone forms an extensive tract of crags around Urlaun-
more Castle, one mile and a half 8.W. of Newmarket-on-Fergus. The rock
is of a pale gray colour, in places magnesian, and contains fossils, but shows
no planes of stratification. Rocks similar in character also appear at the 8.
side of the road leading tothe railway, about halfamile E.S.E. of Newmarket-
on-Fergus, and 8. of this, in patches along the roadside, N, and N.E. at Mo-

gullaan House. They are also well exposed E. of Rathlaheen House and S.
of Rosroe Lough, where they form a rocky knoll sloping down to the lough.
The amorphous character of the rock may be well seen here and in the
railway cuttings. Similar rocks also ovoupy & considerable area between
Knockalappa Lough and Ballysheen House, fossils being locally sbundant.
North of this, at the N.E. end of Rosroe Lough, large patches of yellowish
or whitish gray amorphous dolomite (p 9), may be seen underlying the cher;qy

limestones which divide the Upper and Lower Timestones; here thereisaN.

and S. fault eausing a downthrow to the E., which will be further mentioned
in the description of the Upper Limestone. ,

Eastwards, around the bamlet of Kilmurry, and along the N. shore of Castle
Lake, extending to Enagh Castle, the pale gray limestones occupy a large
aren, of nearly bare rock, apparently quite amorphous, but containing fossils
in abundance. In the latter locality they may be seen resting on the cherty
imestones which divide them from the lower beds.

One mile to the N.E. of Enagh Castle, N.W. and N.E. of Killeen House,
there are blue and gray anstratified limestones; and also further north-east,
near Lakyle House, where they are magnesian.

Tmmediately 8. of Lough Avoher there is the debris of dark blue argil-
laceous bedded limestones, and half & mile N.E. of Lakyle House, on the N.
and 8. of the graveyard there situated, are similar rocks which have been quar-
ried a little. 'They either lie horizontal or dip W. at a low angle (6° to 10°).

Tn the neighbourhood of O’Callaghan's Mills gray limestones are quarried.
Between Kilgorey, Fortanebeg, and Fortanemore Houses, there is a large area
free from drift, the limestones coming everywhere to the gurface. A similar
pateh, but of a gmaller extent, is found on the W. of Mary Fort, and another
to the 8. and S.W. of Garrura, h House. These rocks also crop out in large
tracts to the W., N.W., and S.%V. of Tulla, being magnesian in many places
and abounding in fossils. One tile and a half W. of Tulla a mineral vein
occurs, which will be described hereafter.
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Two miles 8. of Tulla, near Carrowroe, and a little 8. of Dangan Villa, the
dolomite (i &), appears in a large irregular mass lying immediately below the
cherty beds, which have been described above as forming the boundary between
the Upper and Lower Limestone, and which have a general dip here to S. at
10° or 15°. From this the dolomite is traceable (except when bog occurs),
along this cherty horizon westward, as far as Wellpark Cottage. The pale
gray limestones are freely exposed a little north -of this, cropping out in crags
around Corbally House and Toonagh House, and also at Ballyhickey Mine.
Here the dolomite is again seen, and can be almost uninterruptedly traced
hence to Castletown Lough, a distance of two miles. For the same distance
also, at the north side of the dolomite, the gray amorphous limestone forms a
tract of nearly bare rock, more or less abonnding in fossils. Another exten-

sive tract occupied by it is that lying northwards, around Cranagher House
and Kerney’s cross-roads.

The dolomite is next seen in an irregular mass below the cherty beds at
the W, side of Holaun Lough, and also further N., between Ballymacahill
Lough and Spancelhill, A little W. of Spancelhill the pale gray limestones
show planes like stratification dipping N.W. at 25°. Ata distance of a little
more than a mile N.W. of Spancelhill, where they form craggy knolls, they
also appearto dip W. 10° N, at 10°; here isanother patch of dolomite. North-
wards to the edge of the map the gray limestone occurs as a bare tract of rock
lying to the east of the overlying cherty beds.

The Upper Limestone.—The western and central portion of this district is
composed of the beds of this division of the limestone, and excepting the
extensive alluvial flat of the river Fergus, and some patches of bog in the
neighbourhood of Kilkishen, is almost all a tract of bare rock. The beds un-
dulate in different directions, but have a general tendency to form a synelinal
fold, spreading out widely at the west side of the map, and becoming narrow
towards the east, and terminating there in the form of a U. The basal cherty

beds of this division are traceable almost continuously round both the north
and south gides of the synclinal, except where their continuity is occasionally
broken by intervals of bog or drift.

Valley of the Fergus—They are well exposed at the N.W. corner of the
map, both N. and 8. of Chipfield House, undulating considerably, but having
an average dip to W, of 20°, A large area, extending towards Drumconora
and Barefield, is occupied by the superincumbent dark gray compact lime-
stones, containing productee and corals in abundance. A small patch of
brownish cll'?‘ysta.lline dolomite (i 8), occurs at the S. end of Stonepark Lough.
Further S.E. at the W, side of Holaun Lough, the cherty limestones again

appear, having an average dip W. at 15°, and from this to the edge of the
map, at the town of Ennis, and around the latter the upper beds crop out in
large patches of bare rock, the general dip being W. 20° 8.at 10°. These
are similarly exposed south of Ennis, W. of the river Fergus, and W. and
8 W. of the village of Clare, the general dip being W. at 10°; and also N.E.
of Clare, between it and Castletown Lough.

At the W. and 8. sides of Castletown Lough the cherty beds may again be
seen forming a small anticlinal eurve, dipping on the east side of the lough
'W. 10° N. at 20°% and oun the south side of it S.W.and 8. at 15°. From this
they may be traced running almost continuously in a wavy line across the
country eastwards, as far as Liskenny Lough, a distance of more than six
miles, the general dip being 8. at 10°

Dolomite.~A varrow and rather irregular band of yellowish gray dolomite,
overlying the cherty beds, runs without interruption from a point on the road
half a mile 8. of Castletown Lough to within a quarter of a mile W. of Hazel-
wood House. It again makes its appearance at the E. side of the road, a little
S.E. of Hazelwood House, and can be traced thence for half a mile to the east.
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gray shales are exposed in numerous places; among these shales there
are a few grits, and along the outcrop of the Old Red sandstone, at the
8. of the Silurian, the rocks are of a red or ;mrple colour. These rocks
“all dip southward at angles varying from 45° to 88°% At the W, of the
alluvial flat just mentioned, by the road side, gray grits, with black shale
partings are quarried ; they are very hard, and make excellent road metal,
for which they are extensively used. They dip S.8.E. at 85° On the
road from Trough to Broadford are green, greenish, and blue shales, near
where the Roman Catholic chapel is marked on the map* they dip N.
at 556°% while to the N. of Trough they dip S.8.E. at a high angle. A
little to the S.W. of Trough Cottage are green calcareous shales and finely
laminated argillaceous grits.t They dip N. at 60° and N.E. at 65°. To the
N.W. of Trough Cottage, along the fault, are green and gray grits, slates, and
shales, that dip W.S.W. at 65°, E. at 70°, and S.W. at 30°.  In the part of
the parish of Kilseily that lies a little to the W. of Trongh Cottage, there
are similar rocks that dip W. and W.8.W.,, at angles varying from 30° to
85° 8.W. st 65° and N.W. at 60° The cleavage strikes E.and W., and
either dips N. at 80° or 8. at 70° In one place the slate was gquarried to
a slight extent, but the works were abandoned as the arenaceous character of
the slate rendered them coarse and heavy.

In a N. and 8. stream that lies half a mile on the S. of Cappananagh,}a
section i3 exposed in green and blue shales, grits, and flags. In this stream
the beds all dip 8. near the S. of the district at a high angle (80° to 89°),
which gradually decreases towards the N., and where the stream joins the
road the angle is only 45°% A little to the N, of this, on the road, the beds
are vertical, while further N. they dip N.E. and N. at 5° Between the
section just described and the barony boundary that lies six furlongs on the
W., are blue, gray, green, and ribboned shales and slate, and gray and green
grits. Many of the shales are calcareous, and some of the slate was formerly
quarried, but all the works have been for a long period abandoned. Some of
these rocks are fossiliferous. The beds dip 8.8.W. at a high angle (80° to 89°),
except on the barony boundary, at the south margin of the map, where, in
yellow an%vgreen shale, the dip is W.at 75°

On the W. of the barony boundary, where the trigonometrical point 848 is
engraved on the map, there occurs a remarkable mass of rock, consisting of
a green grit, apparently unstratified, and occupying & surface area 1,000 feet

long by 250 feet wide.§ A little to the S.8.E. of the trigonometrical point
there is & detached piece of this grit, 500 feet long by 100 feet wide, cut off
from the large mass by a fault that rans N'W. and S.E. This fault is well
seen a little to the E.S.E. of the trigonometrical point, where there are blue
shales that dip 8. at 60° and strike E. and W. at the grit. All the rocks in
the neighbourhood of these grits, between the barony boundary and the read
that lies a little to the W. of the trigonometrical point, are similar to those at

* There is no chapel now where marked on the map, it having been razed to the
gound. Trough Roman Catholic chapel is now situated about a mile to the N. of its
riner site.

t A little to the southward of these beds, in an old bohereen, of which only a very .
small portion is in this district, it being principally situated in the district contained

, in Sheet 143, red, yellow, purple, and green shale, with thin veins of siliceous

" hematite were ohserved ; they seem to atrike towards these beds, and they dip S.S.E.
at 800, Between them and the beds just mentioned there appears to be a fault, but

unfortunately enough of rock in situ is not exposed to enablea correct conclusion about
them to be arrived at.
1 Thig stream is not marked on the one-inch map.
§ This grit weathers and forms crags very like an igneous rock, but on careful
examination small pebbles will be found in it. It is very remarkable, as nowhere else
in the Siurian of this district are similar grits found.
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Formoyle, between the new and old roads from Limerick to Broadford, the
rock is very flaggy and highly micaceous, especially some beds that are of a
red colour. These latter beds, twenty years ago, were quarried extensively
for flags, but the works are now abandoned.* All these rocks dip N. at
angles varying from 2° to 10° -

A mile and three quarters on the S.W. of Formoyle, in a quarry situated
between the trigonometrical point 651 and the old road from Limerick to
Broadford, the junction between the Old Red sandstone and the Silurian is
exposed, the lowest bed of the former being a reddish ferrnginous soft sand-
stone.

Nearly a mile S.W. of the last mentioned quarry, in the stream called
Sruffaunnageeragh, there is another junction, red breccia being the lowest
rock of the Old Red sandstone, A little to the 8. of this, in the same stream,
are flaggy, red, and yellow sandstones and greenish shales, that dip 8. at
about 5° Further 8.8.E., in the Mountrice river, near Mountrice House,
yellow grits, with thin gray and greenish shales are quarried, that dip S. at
3° To the S,W. of Mountrice House, in and to the%. of Trough river, are
yellow and red sandstone grits, shales, and clay rocks, that dip N. at angles
varying from 2° to 10° In the stream over which was built Aughnagourney
brir(fge, thatlies a mile and three quarters on the W.N.W. of Mountrice House,
the lowest bed of the Old Red sandstone is exposed in five places, and is a
soft red coarse-grained sandstone ; this kind of rock being seen round the
small patches of Lower Silurian that are here exposed, and at the junctions of
the Old Red sandstone with the Lower Silurian, a little to the N.E.and N.W,
of Corlea, Al the Old Red rocks exposed in these streams, as far to the
southward as the patch of Silurian rocks that lies a little N. of Aughna-
gourney bridge, dip southward at angles varying from 3° to 15° while at
the N. and S. of the bridge the angles vary from 25° to 45°. In that part
of the Old Red sandstone that lies to the N. W, of Corlea, and runs up nearly
to the peak of Knocksnaghta, the rocks are principally yellow grits, although
there are a few red beds, and red and greenish shales. In one place, where
the new road crosses the boundary between the Lower Silurian and Old Red

sandstone, six furlongs to the N.W. of Corlea, the latter rocks seem to lie
against an old cliff of the former ; as they are perfectly horizontal, lie at a
lower level than the Lower Silurian rocks that are in juxtaposition, and
there is no appearance of a fault anywhere at the boundary hereabouts. The
beds here generally incline southward, although there are a few local undu-
lations. A mile on the W. of Corlea there is a small outlying pateh of Old
Red sandstone. From Corlea to the west, towards Monnt Prospect, similar
rocks are seen, that dip S. at angles varying from 10° to 45°. Due 8. of
Lough Coolmeen, at the fanlt, the beds dip S.E. at 25° 8. at 30° and 8.W.
at 20°; they are yellow and gray grit and yellowish green clay rock in
appearance, very like the uppermost beds of the Old Red sandstone formation,
or perhaps the basal beds of the Lower Limestone shale. To the W. and
8.W. of Lough Coolmeen there are yellow and white grits and sandstones,
some of which are flaggy. They all have a westerly dip at angles ranging
from 2° to 20°.

0ld Red Sandstone and Lower Limestone Shale seen near Siwmilebridge.—
Two miles due W. of Lough Coolmeen, in the Gourna River, a good section
is exposed, that shows the gradual change from the Old Red sandstone,
through the Lower Limestone shale, into the Lower Limestone. The upper-
most beds of the former being yellow and olive flagey thin bedded grits,
some of which are highly micaceous, with greenish shale partings, while the
lower beds of the Lower Limestone shale have black, gray, and blue shales,

* These works were called the Glenomra Flag Quarries.
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seen a mile to the 8. of Kunocksnaghta, seem to be the oldest or lowest
down, asan anticlinal curve occurs in them, the northern side of which seems
to dip under the rest of the Silurian rocks, They consist of purple and
reddish grits, that have usually shale partings between the beds ; often there
are beds of shale interstratified with them, and some of the grits are green,
Those near the Old Red outerop on the south, dip nearly 8, at about 30°, while
the rest of the beds have a general dip N.N.W,, at angles varying from 65°
t0 85°.  Similar rocks are exposed in the stream (one of the head waters of
the Trough River), that runs a little to the west of the hamlet of Corlea,
about a mile 8.E. of Knocksnaghta. In this section the rocligs seem to be
undulating in sharp curves over the axis of a large anticlina! curve, and in
the stream at the west of Corlea, the apex of the curve is exposed, as the
beds in one place dip nearly E. at 45° and in another 8., at 656° None of
these purple grits were remarked in the tract of Silurian country that lies to
the B, of Knockaphunta, except at the outerop of the Old Red formation,

The rocks that seem to be above the purple grits Just described are black,
green, gray, and blue shales, among which are a fow purple beds, and a

are well exposed in the vicinity of the old
miles N.E, of Sixmilebridge, and extend from that in an E.N.E direction
for about two miles. The alteration sometimes affeots
other times beds, and often only parts of beds. In the unaltered black shales,
fossils abound, especially in the stream that flows from Knocksnaghta to Crag
Bridge. These rocks are in general nearly vertical, but some of i
N.and NN.W.,, at angles varying from 50° to 89°, and others 8. and S.W.,
at from 70° to 89, and in a few instances at about 40°,

On the N, of Knocksnaghta, cleavage is found to affect some of the rocks,
which consist of 13y, green, blue, black, and reddish shales and grits, with
a few slates ; one bed of fine quartzose conglomerate, seven feet thick, was
also remarked.t These rocks are nearly always vertical. The cleavage
strikes nearly east and west, and dips 8. at 80°,

Knocksise.~Further N .E,, at Knocksise, there are hard purple grits, which
weather with an imperfect cleavage, Through these are Joying veins or strings
of quartz with micaceous iron ore. At the N, of Knocksise, there seems 3o
be a fault, where marked on the map, which runs S.W. and N.E. On the

north of this fa,ult_are green grits, and fine quartzose conglomerates, inter-
stratified with which are a fayw beds or veins of slate that were formerly
quarried.}.

* Some of these rocks are E’? like the altered Silurian rocks along the boundary of
the granite, in the county of Kildare, —(See Explanation of Sheet 128,

t These conglomerates are very peculiar, being generally composed of equally sized
pebbles, about the size of mustard seeds, large pebbles hej

€ Ing of rare occurrence. The
contained fragments are usually white quartz, They are locally called

s A porphyries.

1 The local terms used in the slate quarries, are ag follows i—Bellies, ‘curved joints ;
cleave, the cleavage ; concealed Joints, lines in which the slates are inclined to break, but
are not conspicuous; ends, vertical Jomts; poles, oblique Joints; ribbon, the lines of
lamination ; slent, the face of 8 bed ; soles, horizontal or nearly horizontal Jjoints; vein,
a bed of slate. When a fault oceurs, they say that the vein of slate is cut out. Faults
and bedding are sometimes called Joints,
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W t 'y the!‘e are green and b
Bet een Knockslse & t , ©

i ittle W. of a farmstead, they are
of @ mile due south of Knocksise, and a httl:nd . t(:md e r; they ate

gritty slates and slaty grits. In one place,

altered into jasperized and silicified rocks,

ical hill, called Croaghaun, which is surrounded by unaltered rocks.
conical hill,

From Croaghaun eastward to
crop, the rocks are generally

Broadford to Limerick.

jes,— Between Knocksise and Broa_a.d-
Knocksise and Huddlestone Slate Quarries. Be wlocality e with

i i late
being carried on, the good &
rﬁ:a.il'lr;uc‘a.lled iockets. In good glates,_th:
about E. 25° N., with a vertical dip.
worked only on a small scale,

ford, many small slate quarries are sitnated. This
fault’;s, which prevent any la.rgehwo
being only found in small patches, oo
strike of the cleavage has a bearing rot0)
These quarries are, at present (el\ga:rcewh ! X
four or five hands being erfsl: in .

Wl 8. of Glenomra.— !
theE;e are b‘l):xe, green, and gray sll?ot.e:, gggét
seem to have a general dip V?Vi'. al ng -
they are found to dip S., S. l;.ta d v -
beeri made in search of good slate,

The rock in this quarry was very gritty,

i thward at 60°
The deavago bears ¥ 100 oo dlpsg?t‘;s a downthrow to the N. Above

i that are elongated by the cleavage ;
the et I ca.li%;ic;uiss :.cl)g)u;;sother line of nodules that are similarly

row side of the fault the cleavage dip bends to the

cut off at the north by a fault which
at the N. side of the fault

aflected ; at the downth
fault.

and consist of green and gray grits and slates,

t-
le along the Old Red sa.ndstfme ou
of a.F (;)r;nr;{e ‘:)r redg;lish colour ; a good Jlanﬁftlo]:

f the Silurian and Old Red sandstone is seen along the new road fro
of the Si

' 1t

i Glenomra and Formoyle fault,
o betw:;];lates, and cleaved grits. They
to the N., although in some places
In this hill numerous trials have
thout success, although m1 one pl]gcg,
i i which was formerly worked.

ile 8.W. of Kilbane, there is a quarry Jvas formerly woried.
ok ot 61 av?.l‘he bedgof slate is

ilurian Rocks N. of Qlenomra.—To the porth of Broadford, at each side
Silurian Ro .

. They undalate in sharp curves,
of the old road to Tulla, rocks are exposed wiyt e aaple bads

On

h t Of B],'Oﬂadford Slates wcre fOI mel] lla,tlled Ia:ther extensl Ve} e
t © eas )

(]
cleavage strikes from E. 200 N6.5E°0 E. 30
at angles varying from 60° to 65%
the map, besides which th e
different workings for the sla ‘:'f
the map, the rocks dip N.W. at fr

. o (=]
undulate to the N. and E., at angles varying from 30° to 70°.

Between this and the east marg
i in stre

seen in the mountain &
shales, of a green, gray, aud blue colou

i i her to the east than here. )
e striko plenhfﬁleisrtxlgu i:ll.'tﬂ;rfound the same in any two sections,

dulate, the strike or dip

., with a dip to the southwards
A large’fault is found where marked ;)ln
ere are numerous other small ones e§posed mdt )
To the W. of the fault that is marked on
om 55° to 85°, while on the east of it they

istri ther sections
in of the district there' are o eation
d being grits, slates, and sla
e e e nt lomerates are also found,
e et The strata un-

alt,h b the gtreams 1n Whlch the are ex OSEd ma Onl be & q“arter o1 &
Oug

mile apart. (See Section, fig. 12, p. 22.)

6. Drift and other Superficial Coverings.

”t-— 'y p P y y f und
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* In this range of hills,

p . h
just stated ; while at the Valencia quarries, the cleavage of the
50, 88 3

always a low angle (about 200) of dip.—(See Explanation of Sheet 182.)
wa,

+ The slates are generally classed unde
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rzte of from ten to twelve shilli
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in the good slates, the dip of the cleavage is vertic O nearly

i inches

mosses, eighteen to twenty inches,

lt‘vtv:l?reh fuaglg’es by six. These are sold at ttpe
ngs per ewt. for mosses, and six shillings per cwt. for
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patches and elongated hills 5 while on the slopes and in the valleys of the

ills it is always made up, more or less, of either Silurian or Old Red sand-
stone debris. That all this drift is of the same age seems likely, as it is
found to contain numerous syenite pebbles and fragments, and in some places
among the hills running limestone is found in such quantities that it is col-
lected by the inhabitants for burning into lime. In places in the Ballymac-

donnell and Killuran Rivers, which join and empty themselves into Doon

Lough, rounded fragments and boulders of limestone are found in great pro-

usion in an Old Red drift ; the grits belonging to the latter formatio

Dearly always angular, or only partially rounded, and some of the

three feet in diameter. In Glenomra there are mounds and ri

which might be called Eskers, composed of gravel.

always made up of Silurian and Old Red sandstone de
stone and syenite pebbles; but particles of the Silurian
ingredients. In this valley the local drift appears to be part of the regular
drift ; but ae a general rule, all local drift may be taken as aerial, the winter

torrents carrying it down and spreading it en the plains and hill slopes, *

The drift on the southern slopes of the Broadford hills is principall
Old Red debris, and is of a considerable depth. On some of these hjl 8
there are large perched blocks of limestone, one, which must have been about
two tons in weight before it was broken, was observed near the old flag
quarries at the 'S, of Broadford, at a height of 650 feet. Small syenite bonld-
ers are also found on these hills.

Ice scratches were remarked in numerous places ; on the south slopes of
Knocksnaghta they run nearly N. and 8. ; on the hill at the S.W., of Hurdles-
town House they bear N, 20° W. 5 and on the mountain which is crossed by
the old road from Broadford to Limerick, they are very numerous, and have
a similar bearing. On the hill between Formoyle and (lenomra, the bearing
of the ice scratches that were observed ran N. 20° E,

At the northern edge of the map, and N.W. of Tulla, the geologieal
structure of the district is obscured by a considerable amount of drift occur-
ring in rounded heath-clad hills, Tt consists of reddish-brown clay, and angu-
lar blocks of red and yellow sandstone, which are evidently from the Old Red
sandstone formation, ~ In the neighbourhood of Spancelhill, to the N.K. of
Ennis, are numerous rounded hills, composed of the debris of the limestone
of the immediate neighbourhood mixed up with rounded blocks of red and
yellow sandstone and conglomerate, and large masses of the cherty limestone,
which have been above mentioned as forming a horizon in the Lower Lime.
stone,

“Bog and Alluvium.—On the high ground at the S.E. and E. of this district
there are mountain bogs which, in some places, obscure the geology of the
country ; but they are generally very shallow, and only in elevated positions.
In the marl under one of these bogs that occupies a small valley, in which
the village of Formoyle was built, the skull and horns of an Irish elk (Me-
gaceros Hibernicus) were found by Mr. W, Q. Going, of Violet Hill, who
informed us that the rest of the skeleton seemed to be there, but on account
of the water rising in the marl hole, they were unable to extricate any of it
except the parts just mentioned,

On the low ground bogs are of frequent occurrence. They are usually

mixed with alluvium, and oceupy irregular valleys, which run through the
low country with a general bearing of about S.W. and N .E. Bog and allu-

n being
m over
dges, some of
The gravel is nearly
bris, with=a few lime.
rock are the principal

* It is remarkable what a small stream will carry down tons of debris in the course
of a single winter, One stream in this district that I specially remarked was, during
floods, only 2 feet 6 inches wide, and not 1 foot 6 inches deep, and yet in three or four
days of heavy rain, it covered about an acre of g meadow on i
deep, with the debris it carried down. Some of the stones t.

middle of this meadow were nearly a foot in diameter,.—G. H X
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vinm occur along the river that flows in the valley of Glenomra. At the
west end of this valley, near Violet Hill, some remarkable skulls and bones
were found by Mr. Going, of which he gives the following descriptions :—
“A skull about twelve inches long, and the shape of the skull of the
Ursus Arctos,  (Fig. No. 1 in the paper read by Mr. Wilde before the Royal
Irish Academy, May 9th and 25th, 1859 see ‘ Natural History Review®
January, 1860, Proceedings of Societies, p. 52) was found about two years
ago on the townland of Violet Hill, while opening drains in a boggy hollow.
It was in blue clay under the bog, and half or more of the under jaw was
with the head. Two large tusks and several teeth were also dug up with
it, and several bones lay near it, resembling the bones of an immense dog or
some animal of that description. Three or four skulls, about seven or eigth
inches long, but rounder, or more like a cat’s skull than the figures Nos. 2 and
3 in the paper of Mr. Wylde before referred to (see page 54, bid), were found
a few years since on the same townland, in a bog under a wood, while
raising some very large oak trees; several bones were also got with them,
of which unfortunately none were preserved.”

In the alluvial flat along the tidal part of the River Fergus, marine shells
oceur, and the marl found beneath most of the other alluvial flats of the
distriet is chiefly composed of shells, all of the same species as those now ex-
isting in it. There is a great waste of the raw material in all the bogs
hereabouts, as none of them are properly drained or systematically cut.

7. Minerals and Mines.

The minerals occurring in the district included in this map gre : —Ores of
wron, copper, lead, zinc, and antimony.

The ores of iron are :—Iron pyrites, specular iron ore (red hawmatite and
micaceous iron ore), and brown iron ore (brown hmmatite and brown and
yellow ochre).

The ores of copper are :—Copper pyrites, red copper ore (1), and malachite.

The ores of lead are the sulphide and carbonate (galena and white lead ore).

The ores of zincare also the sulphide and carborate (blende and calamine).

The ore of antimony is kilbreckanite or geocrinite (sulphide of antimony
and lead).

All the above minerals, except the specular iron ore, are found associated
together in the limestone on two geological horizons, one of which is imme-
diately below the Upper Limestone, and the other in the bedded, dark blue
limestone, near the base of the Lower Limestone,*

Besides these there are numerous veins of quartz and calc spar, and rarely
veins of feavy spar (sulpbate of baryta) and fuor spar (fluoride of calamine
or fluate of lime).

Ballyvergin Mine.—This mine is situated at the north side of the town-
land of Ballyvergin, and four miles N.N.W. of Tulla, in the lower or stratified
part of the Lower Limestone. The lode—which bears N. 10° E., and under-
lies or hades to the west at from 45° to 70°%—can be traced for 300 yards.
It is cut off to the northward by a clay dike or flookan course about six
yards thick, which is supposed to bear E. and W., and underlies or hades N.

The N. and 8. lode contains the ores of lead, copper, and sulphur, a little
baryta and zinc (galena, copper pyrites, iron pyrites, sulphate of baryta, and

blende).

* The miners’ names for these ores are as follows:~_Iron pyrites, mundic or sulphur
ore ; brown iron ore, gaussen OT gossen ; copper {yyrites, yellow ore ; red copper ore, red
ore ; malachite, green ore ; blende, jack ; white lead ore, cat’s-tooth ore.

We may here also mention that the carbonates of copper, lead, and zinc (malachite,
white lead ore, and calamine), as also the brown and yellow ochre and red copper ore, seem
to be due to the decomposition of the sulphides of iron, copper, lead, and zinc.
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fathoms., The richest ore was got by the latter; sixty tons of ore were
obtained in & month by thirty miners.*

The minerals occurring in Kilbreckan mine were argentiferous galena, iron
pyrites, copper pyrites, blende, calamine, and Kilbreckanite, besides cale
spar in abundance. This mine was abandoned on account of the works
being inundated. ) '

About half a mile to the N, in a craggy field, strings or small veins of
galena and blende occur in the limestone. g%his may be an indication of the

continuation of the main lode. The indication at Kilbreckan, before the -

shafts were sunk, was the occnrrence of numerous large blocks or * tumblers”
of galena in the drift. Besides the worked mines, indications of ore have
been observed at the following places :—

At the east side of Moyriesk Longh stains of lead occur.

At the edge of a small {og half a mile N.E. of Newmarket-on-Fergus are
veins of cale spar containing galena and mundie.

On the south side of the road, about half way between Rosroe Lough and
Kilmurry, is a small vein of spar with stains of lead. This may be the con-
tinuation of a fault which appears to the north, between Rosroe Lough and
vough Nanillaun, '

At Rathlaheen West, about one mile S.E. of the Ballycur Railway Station,
is a small vein of cale spar, in which lead and sulphur ore was proved,

In the Lower Silurian rocks mineral indications were observed in the fol-
lowing localities, but none of them seem to be of much, if any, promise. °

Two and a-half miles N.E. of Sixmilebridge, and a little to the N.W. of
the trigonometrical point 875, there is a trace of copper and iron pyrites. On
the northern slope of Knocksnaghta there is a flookan course; with strings of
spar, in. which specks of copper and iron pyrites were observed. Two miles
to the N.E. of Knocksnaghta, in the townland of Ballykelly, there is mica~
ceous iron ore in flying veins of spar.t Near the centre of the eastern margin
of the district there is also a flookan course, in which are strings of spar that
contain specks of iron pyrites and a trace of copper. A shaft, as I was in-
formed by the proprietor, C. Naish, Esq., was opened on this lode about 100
years ago, and since it has gone by the name of the Shannaknock Mine.
Other small veins are seen on the south of this, which afford peroxide of
iron. About three and a half miles due north of the Shannaknock Mine
there is a lode about two feet wide, that bears S.W. and N.E., and hades
southward at 88°, It seems to have been driven on a little, and is remark-
able for the quantity of peroxide of iren that runs from it.

SR . G.H.K.and F. J. F.

[Since the Explanation of Sheet 184 was printed off, Mr. Wynne has received from
Mr. Garvey, agent for Lord Bloomfleld’s: property, some additionsl information
respecting the mine formerly worked at Ballyhourigan, about a mile to the E. by S. of
Kimalta Lodge, on the west side of the Keeper Mountain.

It is said that two shafts were sunk to the depth of forty feet and thirty-five feet,
and a level driven thirty yards in one direction and eleven yards in the other, along
the course of a lode running E. and W, which wassaid to contain a vein of copper ore
four inches wide. ‘

Seme old workings for copper were also made on the lands of Aughavahier, or Cool-
runther, in Glen Colloo, N. by E. of the above-named place, two small shafts being
sunk a few feet, and a small driving made.—J. B. J.]

* This information, as well as of Ballyhickey mine, was received from an intelligent
man named John Conlan, who formerly worked in Kilbreckan mine.

+ At the first-mentioned place there were trials and opencasts made unsuccessfully,
At Knocksnaghta the proprietor, Mr. George Samson, opened a trial shaft, and in-
formed me that he found specimens of galena. At Ballykelly there was a trial opened,
under the supposition that the veins contained lead ore.—G. H. K.

DusLIN: Printed by ALEXANDER THoM, 87 & 88, Abbey-street,
For Her Majesty’s Stationery Office.
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