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I. INTRODUCTION

The Castlebar syncline of Carboniferous rocks lies in the -
southern half of County #ayo, kire, and forms a variably pitching
downfold between the Ox kountains anticline, and an echeloned
extension of the Curlew Mountains pericline. The area mapped
includes the Carboniferous rocks oi %the upper valleys of the
4Aille and Derrycraff rivers west of the Partry Mountains (Fig. 1.
opposite).

The area, which is approxi$ately 200 square miles in extent,
is on Irish Ordnance Survey One-inch Sheets 74, 75, 76, 84, 85
and 86y and Six-inch Sheets Mayo 6y-72, 77-81, 88-92, 98, 99
and 108,

Caatlebar, the county town, is on the syncline near its
northern edge.

The Carboniferous rocks lie everywhere with unconformity on
a basement which is composed of the metamorphie rocks of the Ox
Hountains and Partry Mountains, and the bevonian red sandstones
and conglomerates of the western part of the Ox Mountains.

Two series of Carboniiferous rocks are presents

1. A lover series, which, with the exception of a thin sande-
stone at tne base, consists almest wholly of limestones, and
reaches a thickness of spproximately 2,000 feet, The lime-
stones are all fossiliferous, and it seems probable from
comparison with other areas that the whole thickness of the
lower series, including the basal sandstone, was laid down in
Visean times,

2. An upper series, which lies with an abrupt disconformadble
Junction on the highemst beds of the lower series in the east-.
central part of the area, and consists of sandstones and shales
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of Upper Bollandian snd Lower Ramurian age. The total
remaining thickness ranges from approximately 800 feet in the
west of the outcrop (where the succession, with the exception
of 100 feet of shales and mudstone at the base, ic wholly of .
grits and sandstcnes), to approximately 1,100 feet in the east,
where the total thickness is made up of shales, mudstones and
rare siltstones,

No beds younger in age than Carboniferous are present on the
area, The folding and faulting of the ares are of Hercynian age.r
Over most of the area both folding and faulting show a general
Caledonoid trend, parallel to the direction of the Ox Mountain
and Curlew Mountain axes, probably reflecting structures in the
underlying Pre~Carboniferous basement rocks, In the country
south~east of Ballyhean, south of the Ballyhean-Bohola fault-
line, the folding swings round from a No.~-8W, to a N,-S, direc-—
tion, parallel to the axis of the Partiry Mountains. East of the
Partry Mountains a N,~S8, fault throws down the Carboniferous rocks
on its eastern side.

The topography of the country underlain by the basal sande
stone and the limestones is gently undulating and low-lying, in
contrast to the higher ground and more marked relief of the
surrounding older rocks of the Ox and Partry Mountains. By
far the greater part of the area where rocks of the lower series
erop out lies between 100 feet and 300 feet above sea-level, and
there are considerable tracts of ground above the 300 foot
contour only south of aAghagower and in the vélleys of the Upper
Aille and Derrycraff Rivers; between Lrunganagh and Bohola,
immedisately north of the Manulla fault; and in the region of
Knock and Kilkelly - perhapsidue to an exceptionally thick
cover of glaclial drift,

/By contrast,
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By oontrast, most of the area underlain by Upper Bollandian
and Lower Namurian strata is over 30C feet above sea-level, In
' thé east the shales form & north-south ridge which rises to a
height of over 800 feet, the sandstones of the west make up & less
elevated hill rising to over 600 feef. Helative to the rest of
the area, the part underlain by rocks of the upper series is one
of marked relief with steep scarps and deep gullies where the
streame have cut into the s0ft shale beds - erosional features
which foxm = marked contrast to the gentle slopes and wide, flat
valleys of the lower, mainly limestone, country.

The area as a whole is drained by four major river systems,

1, The greater part of the area forms part of the catchment
area of the River Hoy. with the exception of the small, swift
streams which descend from the high~ground area of the
Bollandian and Namurian rocks, it is a region of characteris-
tically slow and meandering rivers, dreas of still water are
very numerous,

Z2e The extreme south-western tip of the uzrea, is drained by
the Derrycraff River, a tributazry of the krriff,

3. The Corveagh-Aghagower region is drzined by the Carrowbeg
River,

4o Much of the south-western part of the area forms part of
the Lough Carra-Lough Mask drainage area, The Aille River
flows underground for two and a half miles of its course south
of Aille, and there is much obvious underground drainage in

the region of Ballyhean.

Glaciation has left a thick cover of drift over most of the
area, occasionally completely obscuring the exact nature of the
underlying rock. Much of the drift is boulder clay, containing

/well-rounded
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well-rounded fragments of the local rocks, but in the region
soﬁth—weat of Aghagower there are large areas where the drift
eonsists mainly of fine sand. brumlines are a common feature of
the landscape,

In the extreme east of the area, an esker ridge some thirty
feet in height, runs for two miles almost due south from Kilkelly.

Muech of both high and low ground of the area as a whole is
covered by extensive peat bogse.

(4)



II. HISTORY OF RESEACH

The first geological survey of this area was carried ocut
by Richard Griffith whose "Geological Map of Ireland" was
published in 1838,

In this area no differentiation was made between the
Carboniferous sandstones lying beneath the "Carboniferous or
Mountain Limestone™ and the sandstones and shales, also of
Carboniferous age, lying on the limestone, both being classed
as "Yellow Sandstone and Conglomerate", The basal Carboniferous
sandstone is depicted as & discontinuous deposit, overstepped by
the succeeding limestone. The lower two~thirds of the sand-
stones of the south-west of the area are classed as "0ld Red
Sandstone and Sandstone Conglomerate™, and the Carboniferous
sandstones and limestones of Sraheen and Derrycraff become out-
liers of the main syncline,

The "Carboniferous or Mountain Limestone™, ("inecluding the
Lower Limestone, Calp or black Shale and the Upper Limestone"),
is shown as continuous with the limestones of the Clew Bay area,
the two being connected by a3 mile-wide outcrop across the axis
of the Ox Mounteains 3 miles east of Westport.

Griffith purposely omitted minor intrusions from his map,
and no igneous rocks are shown in this area.

A NE,~SW, fault south of Derrycrafif, some 5 miles in length,
may be inferred from the map,

On J. B, Jukes's "Geological Kap of Ireland" of 1867, the
basal Carboniferous sandstone of this area, except in the region
of Kilkelly, is referred to the 0ld Red Sandstone series, The
limestones are correctly termed "Carboniferous limestone", but
the Bollandian-Namurian strata are classified as "Coal measures",

/ihe Castlebar
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The Castlebar and Derrycoosh sills are marked.
The area was mapped by the Geological Survey of Ireland
between the years 1860 and 1870 when the following succession

of strata was establisheds

Coal Measures " 1,000 feet
Cherty (ianulla) Limestones 200 feet

Main Limestone 1,200-1,400 feet
Calp

Carboniferous Basal Limestone 100 feet
Carboniferous Basal Sandstone 150 feet

A fault, downthrown on the north-western side was postulated
along the line Derrinkee-Killavally-Ballyhean, running further
to the north-east, The Survey, however, were of the opinion
that no fault was necessary south of the "Coal Measures", They
assumed a ridge of sandstone drift at Ballinamore, south-wast of
the "Coal Measures", to be "Carboniferous bLasal Sandstone™ in
situy and that the average dip between this point and the edge
of the "Coal Measures"™ to be 40 to 45 degrecs in a north-westerly
direction, This allowed the whole 1,700 feet of their succession
to be accommodated between Ballinamore and the edge of the ™Coal
Heasures", No other faults appear on the Survey map. ‘The "Coal
Measures" extend too far to the north-west, (where the junction
Qith_the limestone was thought to be a conformable one),

The area appears on the map which forms part of Kinahan's
"Manual of the Geology of Ireland", published in 1878,

Hull's "Physical Geology and Ge¢ography of Ireland™, also
published in 1878, contains a small scale map which ignores
both basal sandstone and "Coal Measures™. Hull divides the
Carboniferous Limestones into

/Upper
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Upper Limestones
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I1I. THE LOWKR SERIES - CARBONIFEROUS LIMESTONE

(a) GLMLRAL SUCCESSION

The conformable sequence of about 2,000 feet of predominantly
calcareous, Visean strata which make up the Lower Sefies, is
divisible on lithological and faunal grounds into a series of
well-defined groups (Fig. 2. opposite).

The lowest beds, which rest unconformably on tae metamorphic
and 0ld Red S3andstone rocks of the basement, consist of a few feet
of gquartz conglomerate overlain by 2 varying thickness of sand=-
stones, The sandstones pass uypwards into sandy oolites which
have quartz-pebble beds at their base in the north-east of the
area, The Castlebar Kiver Limestone is a shaly fine-grained
depoeit of calcite-mudstones with "mud-pellets" and fine-grained
organic-fragmental limestones, Following on the Castlebar
River Limestone lies about 1,400 feet of massive well-bedded,
richly fossiliferous, erinoidal limestones, broken only by the
relatively minor intercalations.of the Ballyhean Oolite (about 80
feet thick) and about 30 feet of shaly, black, mud~-pellet lime-
stones about 50 feect above the base of the Ballycarra Limestone,
The Balla Limestone is a shallow-water deposit of caleite-
mudstones, "mud-pellet" limestones, fine-grained organic-
fragmental limestones, shales and oolites, and includes a
development of reef limestone.

The lowermost, non-calcareous, mudstones and shalea of the
Upper BSeries lie with an abrupt junction, and evident disconfor-
mity, on the Balla Limestone,

(8)



(v) BaSAL SANDSTONE

The Basal Sandstone, which varies in thickness from about
80 to 150 feet, is everywhere unconformable on the underlying
rocks, At no locality is the actual base of the Carboniferous
seen. The mapped junction between the sandstone and the base~
ment rocks is everywhere zn obvious unconformity, except where
it is faulted south of Corveagh and on the southern side of the
valleys of the Derrycraff and Upper Aille Rivers. The sande
stone is readily subject to erosion, due in part perhaps to
possible decalcification; and its outcropr is marked by areas of
low marshy ground, often recognised by strike sireams and
glacial lakes,

Almost everywhere the sandstone has at its base beds of
quartz conglomerate of an estinated thickness of up to 15 feet.
This conglomerate consists of partly rounded pebbles of pink and
white quartz, up to 4 inches in diameter, set in an ill-sorted
sandy matrix of sub-angular grains of quariz &nd felspars,
Felspars mainly microcline, are present in minor amoun?s only.

A small exposure of this conglomerate occurs 300 yards northe
west of Tucker's Lough, 1% miles north of Castlebar, and a2 bed
of similar conglomerate 3 feet in thickness (underlying 2 feet
of sandstone) 1s seen by the side of the road 1 mile south-southe
east of Killavally.

Elsewhere the conglomerate occurs in the glacial drift overw
lying the lower beds of the Basal Sandstone., Especially notable
examples are several boulders each 8 to 10 feet in diameter at
Cloghan Bridge, 2 miles west-south-west of Aghagower, Pebbles
of quartz up to 14 inches in diameter, occurring both isolated
and in lenses up to 8 feet long by a foot in thickness, are a

/common
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common feature of the lowermost 20 to 30 feet of sandstones over-
lying the conglomerate.

The sandstone itself, on the northern, western and soutb-
western sides of the syncline, is & well-bedded and jointed rock,
having a general lateral and vertical uniformity. The beds
range from a8 feot to four feet in thickness. There are no shale
bands or shale partings. Ho graded-bedding, current-bedding, or
slumped-bedding features were observed. The bedding surfaces
are gently undulose, but reveal no trace of ripple-marks. Fresh
specimens of the sandstone vary in colour from a pale cream to a
pinkish-mauve, but at some localities in the south-west of the
area the rock is of a richer, reddish huse. Weathering produces
a brown or black cuter layer on all varieties,

The sandstone is a fine-grained and, except for the rock at
one éxposure north of fturlough, an lll-sorted sediment. The
grains in those beds without quartz pebbles rarely reach 1 mm. in
size, Thin sections reveal the rock to be made up of sub-
angular grains of quaritz and felspars, with minor amounts of mica
and ore minerzls, Quartz makes up at least 904 of the rock in
all sections studied. Sandstones from the valleys of the Upper
Aille and Derrycraff Rivers contain fragments of the underlying
slaty sohists. The majority of the quartz grains are cracked
and exhibit undulose extinoction, The felspar content is made up
of orthoclase, microperthite, miocrocline and sodic plaglooclase,
In most sections the mierocline is little altered, but the other
felspars sometimes show kaolinisation and sericitisation,
Muscovite and weakly-pleocchroie, chloritised, biotite are present
in all sections, Iron ore in the form of small orystals of
magnetiﬁe is common. The red colouration of some speoimens is
seen to be due to the presence of haematite,

/The interstitial
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The interstitial cement varies between clay minerals,
resulting from the breakdown of the felspars, and limonite, often
both cements are present in one thin section. The micas tend to
wrap round the grains of quartz and felspar, and the quartz grains
sometimes carry a partial coating of iron oxide, The uppermost
10 to 20 feet of the sandstones contain a small quantity of
erystalline calcite as cementing material,

Six feet of a finer grained sandstone interbedded in sand-
stones of the type described above are exposed in the mill lade
& little north of the dolerite sill, 2 miles north of Turlough.
This is 8 well-sorted rock, the average grain-size is 0,1 mm.,
individual grains rarely reaching 0.2 mm, in sige, Thin sec-
tions reveal that the rock is made up largely of angular grains
of quaertz set in a2 matrix of clay minerals with scattered flakes
of muscovite mica, Very rare angular grains of unaltered
miocrecline are the only felspars present,

The sandstones of the western tip of the Curlew Mountains
west of Kilkelly are fine-grained, well-bedded sandstones of a
pale colour, but exhibiting a marked iron-staining when weathered,
The rock is ill-sorted, and the grains range in size up to 1 mm,
Rocks from the oatcrop 3 miles west of Kilkelly closely resemble
those of the outcrops along the northern and western perimeters
of the syncline, but the exposure 1 mile west of Kilkelly is of
flaggy micaceous sandstiones. Here the rock has thin bands
rich in mica every few inches throughout its exposed thickness
of 5 fesat, Due to parting on these mics-rich beds the rock
weathers into flags a few inches in thickness and a few square
feet in ares. Apart from these mica-rich layers thin sections
reveal the rock to be petrographically very like that of the outw
orops on the northern and western sides of the syncline..

Juscovite
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Muscovite is the principal mica present in the mica-rich bands,
with smaller amounts of weakly~pleochroic chloritised biotite,

Rorth and north-east of Castlebar the gradual passagé of
the Basal Sandstone into the lowest pebble beds of the overlying
Lough Akeel Oollite is well exposed, the exposures at SBion Hill
1 mile north of Castlebar being typical, Here fine~grained
Bagal sandstones pass upwards into the pebbly limestones with a |
gradual upward inorease in grain-sigze, The sandstones are
partially cemented with crystalline calcite and weather easily
to a friable condition. They contsin specimens of bellero-
phontids up to 3 inches in diameter together with a sparse fauna
of foraminifera, Solution of the bellerophontid shells and
subgsequent recrystallization of calcite in the moulds render a
closer identification impossible. These were the only fossils
found in the Basal Sandstone.

In view of the presence of these fossils in the upper beds
of the Basal Sandstone, the absence throughout its thickness of
any features suggesting a terrestrial or deltaic eavironment,
and the undoubted marine origin of the rest of the Carboniferous
Limestone succession, a marine origin is ascribed to the Basal
Sandstone.

The transgression of the Carboniferous sea into the area
appears to have been rapid, though the partly rounded nature of
the pebbles of the basal conglomerate suggest coastal reworking
of the sediments, The pebble beds in the sandstone are indica-
tions of a shallow-water origin and the nature of the succeeding
shallow-water pebbly ocolitic limestones appears to confirm that

the Basal Sandstone was laid down also in fairly shallow-water,
probably under conditions of relatively slow and unifornm
deposition,

(12)



(c¢) LOUGH AKEEL OOLITE

The 150 foot thick Lough Akeel Qolite, the lowest group of
the limestone serles, exhibits some variation in rock-type both
laterally and vertiocally. The most frequent rook-type of the
main outerop is & finew~grained oolitic limestone, usually pale
blue in colour and containing, on average, approximately 5% of
non-caloareous sandy material, The latter consists of small
sub-angular grains, most of which are quartz and the rest mainly
alkaline felspars.

The limestone is well-bedded and massive, the beds varying
from 3 to 8 feet in thickness and lacking shale partings.
Current-bedding is characteristic and strikingly demonstrated by
the quarts particles on vertical or steeply-inclined faces, which
are left standing proud of the general surface wherever the rock
is weathered,

North and north-ezst of Castlebar the lower half of the
group contains beds up to 2 or 3 feet in thickness of quarts
grit and quartz pebbles set in calcareous cement, Two such
developments are seen in the quarry at Lough Akeel 21 miles
north-east of Castlebar, which is the finest exposure in lime-
stones of this horigon, Here a succession of about 60 feet of
typioal oolitic, sandy, ourrent~bedded limestones, is exposed on
the eastern, (north-south), face of the quarry.

The suecesgion iss=-

ft. ins,
8. Pebble bed composed of anguler white quartz
pebbles up to 14 inches across in a calcareous,
ETitly mAEriXeecsseonsscscatsessscnncsovessvnns 1 8

7. Bandy, pale blue oolitic limestoneBesececsecscecs 28 0
/6. Pebble
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_ ft. ins,
6. Pebble bed composed of spheroidal pebbles of

white guartz 4 to 4 inch in diamet@r in a

matrix of sandy oolite.....;.........s.-..;'... -2 2
5« Sandy, pale blue ocolitic limestonessveceseccsses 17
4. Pebble bed composed of angular pebbles of

white quartz up to 1 inches across in a

caloareous, gritty matriXiceescececssenessnsnsns 8
3. Sandy, pale blue oolitic limestone.i.eeevecvesee 3 (4]
2, Bandy, blue oolitic limestone with numerous

erinoid ossicles, rare small zaphrentoids

and rare athyridS..c.oesesescococossnrvssccennsne 3

1. Sandy, pale blue oolitic limestonC...ecevececes 7 0

The pebble beds of the group become coarser and thicker
north-eastwards, suggesting that the source of the pebbles lay
north and east of this area, In the Strade region the pebble
beds become quartz conglomerates with pebbles up to 24 inches
in diameter set in a calcareous cement, The pebble beds may
have had their origin in the anticlinal form on the O0x Mountains
axis north-east of this area during early Visean times, which
resulted in 2 thinning of the lower groups of the limestone
succession at the eastern end of the Sligo syncline (Oswald 1955).

The oolitic nature of the rock is not very obvious in most
hand-epecimens, for the rock is indurated, is fractured across
the ooliths (which are identical in colour with the matrix), and
no ooliths are loosened by fraoture. (Thin sections sometimes
show deformed ocoliths with axial ratios of 3 or 4, to 1), Nox
is the fact that the rock is oolitic usually emphasised in any
way by weathering,

/Thin
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Thin sections reveal that though the ooliths in a particular
speocimens are usually well-sorted, yet the average size varies
quite widely from specimen to specimen between 0.1 mm. and 0.5 mm,
There appears to be no regular lateral or vertical gradation in
the size of the ooliths.

In the majority of specimens the ocoliths average 0.2 mm. to
0.3 mm, in diameter and are composed of concentric shells of
caleite, each shell exhibiting a radial structure of calcite
needles, Radially arranged patches of "algal dust" (Wood 1941)
are seen in some ooliths, The nuclei of the ooliths, where
obgervable, consists either of rounded and corroded grains of
quartz, often showing undulose extinotion; a similarly rounded
and corroded grain of orthoclase, microcline or sodiec plagioclase
felsparsy or ooccasionally a foraminiferal test. The cores of
the ooliths are often completely recrystallized into a single
erystal of caleite, and some ooliths have no recognisable nucleus,
In many specimens the ooliths exhibit deformation with axial
ratios of up to 4 to 1. Thin sections of specimens from the
exposures immediately north-west of Castlebar often reveal two
siges of ocolith to be present intermixed throughout the thin
seotions a small type, completely recrystallized, of an average
diameter a little under 0.1 mm.3 and a larger less numerous
variety, having a diameter of approximately 0,25 mm. exhibiting a
structure of concentric shells of radially disposed ocaleite
needles,

The ooliths are accompanied throughout by rounded and often
highly corroded grains of quartz and felspar. The grain size
of these sandy materials is closely comparsble in eaoh case with
the diameter of the accompanying ocoliths, The quartzes are
often craocked and corroded, and exhibit undulose extinction,

/Orthoclase,
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Orthoclase, microperthite,microcline.and sodic plagioclase
felspars are present, all equally corroded, and showing replace-
ment with calcite. Ooliths and sandy materials are set in a
matrix of clear crystalline calcite. In addition to the band
in the Lough Akeel quarries, some specimens from Islandeady 5
miles west of Castlebar, contain a small percentage of orinoid
and shell debris, These organic fragments lack oolithic
filming.

Thin sections of the matrix of the pebble-beds reveal ill-
sorted, rounded and corroded grains of quartz and felspars,
together with ooliths up to 0.5 mm. in diameter, cemented with
clear calolite.

Thin sections of the limestones of this group exposed
south of Strade at the eastern end of the main outorop, reveal
alternating bands 4 mm. to 5 mm., in thickness of fine-grained
oolitic limestone and finely-crystalline, "dusty", porcellanous
limestone., The ooliths are usually highly deformed (with the
long axes lying parallel to the bedding), and always completely
reorystallized, no trace of original structure or nucleus being
recognisable, The few undeformed ocoliths average 0,25 mm, in
diameter, The ooliths are accompanied by grains of quartz and
felspar up to 0.3 mm. in diameter. The matrix is cryptocrys-—
talline calcite, The bande of finely-crystalline limestone
contain rare tiny angular fragments of quarts,

Thin sections of rocks from the two most westerly exposures
of the main outcrop of this group, at Dooncastle 2% miles east
of Westport, and on the railway at Meneen 2§ miles east-south-
east of Westport, show secondary dolomitization of both ocoliths
and matrix, Rocks from both exposures contain a small perocentage
of quartz and sodic plagioclase felspar in the form of small
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subangular and apparently uncorroded grains averaging 0,05 mm,
in diameter, The Dooncastle rock contains recrystallised and
dolomitiged "ghost" ooliths averaging 0.1 mm. in diameter, mostly
showing slight deformation with axial ratios of 1.5 to 1. The
Meneen rock is further dolomitized but the outlines of the origi-
nal ooliths, averaging 0.1 mm. in diameter, are still discernibdle,
Fine~grained, massive, well~bedded, blue, rusty weathering
limestones, presumed to be of this horizon from tihe fact that they
lie immediately, and conformably, over the Basal Sandstone, and
are of no great thickness, are exposed near Sraheen and Derrycraff
in the valleys of the Upper Allle River and the lerrycraff River,
Thin sections of specimens reveal a fine-grained mosaie of
dolomite orystals, no trace of original structure remaining.
Towards the base these dolomites contain & small percentage of
quartz and alkaline felspars, occurring &s small rounded grains
averaging 0.1 mm., to 0.2 mm. in sigze. The quartz exhibits
undulose extinotion. Rare flakes of muscovite are present in
one section, Higher in the sequence an occasional foraminiferal
test, seemingly unaltered, is the only featurs to break the
uniformity of the dolomite mosaic, Some speoclimens contain
appreciable quantities of limonite and haematite, usually as
interstitial material between the dolomite crystals, though
haematite (together with calecite) ocours in very narrow veins

traversing the limestone at the exposures west of Derrycraff,

Chert is present at two exposures within 50 feet of the base
of the limeatone, At Sion Hill, 1 mile north of Castlebar, the
development is of small, inconspiocuous nodules of pale blue chert
embedded in the limestone, A similar type of chert ococurs in
the quarry 4 mile north of Raheens House, 22 miles west of |

/Castlebar;
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Castlebar; but in a much richer development., Chert ogours in
the lower 8 feet of 10 feet exposed in the form of "rafts™ up

to 8 feet in length and 9 inches in thickness, making up as much
as 306 of the total measured thickness of the rock,

Crinoid ossicles were seen in the rocks of this group at
Rockfield 33 miles north-east of Castlebar, at the Lough Akeel
quarry, at Islandeady 5 miles west of Castlebar, and at the
exposure a few yards north of the farm at Derryoraff. [ossils
are few in these limestones, both in kinds and numbers. The
following are recordeds

Faunsa.
ri ora reticulata Goldfuss
Small Zaphrentoids

Actinoconchus sp.
Athyrids (small)

Papillonaceous chonetids , .

Rhipidomella of, michelini (h'Eveille)

Spiriferid .
hizophoria of, resupinata (Martin)

- Tylothyris laminosa (M'Coy)

Bellerophontids
Small, low-turreted, unidentified gastropods
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(4) CASTLEBAR RIVER LIMESTORE

The rocks of this group, which is about 160 feet thick,
form a marked contrast to those below, the non-calcareous terri-
genous material being of mud, rather than sand, grade, The
passage from the Lough Akeel Oolite is nowhere exposed. This
is a relatively easily eroded group and its outcrop is marked
by areas of low ground, by strike streams (of which the Castle=
bar River is the moet notable example), and by a number of
glaeial lakes, Exposures of limestones of this group are fre-
quent on the banks of the Castlebar River between Castlebar and
Turlough.

The most frequent type of limestone is a very fine-grained,
well-bedded, blue~black or black argillaceous limestone, usually
massive but occasionally thinly-~bedded. The beds range from 6
inches to 3 feet in thickness, usually, though not invariably,
with intervening beds of calcareous shales up to 5 inches in
thickness, At many exposures, ranging from the base to the top
of the group, this is the only type of limestone present, but
at several exposures on the Castlebar River, at the exposure on
the railway 6% miles south-west of Castlebar, and in the quarry
é mile north-east of Killavally fine~grained dark blue limestones
with finely comminuted crinoid debris occur together with the
finer grained darker limestone. All the exposures showing two
types pf limestones are of beds in the uppermost 100 feet of the
group.

At the exposures along the north orop of the group the two
types of limestone alternate, usually with intervening shale
beds or partings. The exposure on the Castlebar River at

Ballynew 13 miles north-east of Castlebar is typicals=
/5. Very
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stt{-in:.
5., VYery fine-grained black limestonCisecsssceccscess 1 8
Shale parting
4, Fine-grained dark blue limestone with
oerinold debrisccsccscecscccesccccccccesccscosneece 6
3. Black calcareous Shd8l@escoessssscvscsssvnssssssne
2, Very fine-grained black limeston@s..escsceccccccne 1 2
Shale parting
1. Pine-~grained dark blue limestone with

ocrinoid debriScceccccoscsscsssascnconsosvssnsscrcnee 1l 8

At the quarry north-west of Killavally the lower 9 feet of
24 feet of limestone exposed are very fine-grained, blue-black,
muddy limestones, and the uppermost 15 feet fine-grained dark
blue limestone with finely comminuted crinoid debris, Here
there is no alternation of the two types, Both occur in beds
from 6 inches to 2 feet in thickness with intervening shale bands.

wherever exposed there is no sbarp junction between a shale
bed and the underlying and overlying limestones, but always a
gentle gradation from limestone $o shale and shale to limestone,

Thin sections of the very fine-grained, muddy, black lime-
stone reveal a very fine-grained and well-sorted fragmentazl lime-
stone composed of tiny fragments of cloudy recrystallized calcite,
together with foraminiferal and ostracod tests, and occasionally
dark, ovoid, calcareous "mud-pellets” set in a matrix of recrys-
tallized cloudy ocalcite. Piny flakes of mica and clay minerals
were observed in many sections, in others the clay content is
reflected only in the general "cloudiness” and lack of perfect
translucency of the section. Very fine~grained carbonacecus
matter and tiny orystals of iron ore are also frequent. Some

/sections

(20)



sections contain very rare tiny angular fragments of guaris.
Some sections of these fine-grained dark limestones reveal s
recrystallized rook often almost wholly composed of finely-

crystalline calcite, little trace of the original structure

remaining.

Thin mections of the fine-grained crinoidal limestones show
an 1ll-sorted rock composed largely of comminuted organic
detritus, including crinoid fragments up to 2 mm, in size, shell
fragments, brachiopod spines, foraminiferal tests, and bryoszoa,
together with rare corroded quartz grains, set in a matrix of
erystalline caleite. The crinoidel limestones from the Killa-
vally quarry contain a small proportion of undeformed ooliths,
approximately 0.5 mm. in diameter, composed of concentric shells
of calcite, each shell exhibiting & radial structure of calcite
needles, No nuclei were observed, the core of the ocolithas in
every case being recrystallized and occupied by a single crystal
of calcite. This oolitic nature is & possible result of a
shallower—-water environment in the Killavally area than elsewhere
where limestones of this group are exposed.

The only chert seen in these limestones occurs at the ex-
posure in the Castlebar River north of Wwindsor ilouse 3 miles down-
‘strean of Castlebar., Lenses of black chert from 2 inch to 14
inches in thickness and ranging from a few feet in length occupy
some of the bedding planes between the limestones, They make
up no more than 2% or 3% of the measured thickness.

Apart from the orinoid debris, macrofossils in the limestones
and shales of this group are both sparse and scattered and they
were found at a few localities only. Recognisable macrofossils
are most common in the very fine-grained black limestone, ocour~
ring in thelr greatest numbers lmmediately beneath a shale bed or

/parting.
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parting, The only fossils found in the shales were rare

ostracods,

- Fauns,

-3yringopora geniculata Phillips

Gamarotoechia sp,

- Dictyeclostus sp.

Small unidentified lamellibranehs
Gastropod fragments

-Ostracods
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(e) AILLE LIMESTONE

With the exception of the comparatively minor intercalation
of the Ballyhean Oolite, orinoidal limestones, of which the Aille
Limestone is the lowest group, occupy the next 1,400 feet - by
far the greater part - of the limestone succession, The topo-
graphy of the country underlain by these crinoidal limestones is
one of gently-rolling low=lying plain (on which the many drumlins
form the highest points), with numerous glacial lakes; and charac-
teristically slow~flowing rivers, There is much underground
drainage between Ballyhean and Aille,

The Allle Limestone, which reaches a thickness of approxi-
mately 450 feet, consists for the most part of fine-grained, dark-
blue, crinoidal limestones. From 50 feet above the base, to the
top of the group, coarse beds of crinoid debris ocour, as develop~
ments from & few inches to two feet in thickness, interbedded in
the limestones of the normal finer grain-~size, The limestones
are well-bedded and massive, the beds ranging up to 6 feet in
thickness, with intervening deposits of calcareous shales, often
as mere partings but occasionally as bands up to 6 inches in
thickness, Little lateral variation was observed, but there is
an overall increase in grain-size from the base to the top of the
group, and in the higher beds the limestone becomes of a paler
colour grading into the generally blue-grey limestones of the
overlying Barney Limestone,

The actual base of the Aille Limestone is seen in the small
quarry at Mount Gordon 1 mile south-west of Castlebar, where 2
feet of fine-grained dark blue crinoidal limestone rest on 6 feect
of black muddy limestones and black shales of the Castlebar River

Limestone, The crinoidal limestones contain spreading colonies

/of Thysanophyllum
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of Thysanophyllum pseudovermiculare (M'Coy), in position of
growth, up to 1} feet in diameter and a foot in height.

Between the spreading ocorallites the limestone is a very fine-
grained black type, greatly resembling the limestone of the
underlying beds of the Castlebar River Limestone, and appears to
represent &an original mud trapped by the branches of the coral
which presumably prevented its being swept away,. This very
fine-grained black limestone, which stands out in marked contrass
to the surrounding crinoidal limestone, contains a rich fauna of
athyrid and spiriferid brachiopods. Apart from the erinoid
debris, recognisable macrofossils are absent from the surrounding
crinoidal limestone, Thin sections of the crinoidal limestones
reveal an ill.-sorted rock composed of crinoid and shell debris
averaging under 0,5 mm, in diameter, together with ocoliths,
foraminifera, and a small percentage of rounded and corroded
grains of quartz up to 0.4 mm. in diameter, The ooliths, whieh
are not obvious in hand-specimen, make up about a gquarter to one
third of the rock. They average 0,3 mm. to O,4 mm. in size and
show no deformation. Their structure is one of concentric shells
composed of radially arranged caleite needles, The nueleus,
where observable, is & tiny grain of quartz or a foraminiferal
test, Often no nucleus is seen, the core of the 0olith being
recrystalliged and occupied by & single crystal of caleite,

This oolitic limestone at the base of the group may be only
locally developed. It is not pomssible to trace it laterally as
no other exposures exist of the extreme bhase of the group.

Even if laterally constant it can only be a thin development as
10 feet of limestones exposed in a small gquarry half a mile weat~
south-west of Mounit Gordon are only about 20 feet higher in the
succession, and these are well-bedded, massive, fine-grained,
/dark-blue
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dark-blue orinoidal limestones (with infrequent shale parsings),
completely lacking in ooliths,

The Aille Limestone is well exposed in the Castlebar district,
between Castlebar and Boholas, and in the country around Aille and
Killavally in the west of the area, Between Castlebar and Allle
exposures are few due to the thick cover of glacial dxrift and
peat bogs. ‘

NHumerous exposures of limestones from 30 to 150 feet above
the base of the group ocour east and west of Castlebar on the
north-facing scarp overlooking the valley of the Castlebar River,
where the rock has been extensively quarried. Typical of these
exposures is the quarry at Fortlawn, 4 mile east of Castlebar,
where 12 feet of well-bedded, fine-grained, dark blue crincidal
limestones are exposed approximately 100 feet above the base of
the group. The limestone beds are from 3 to 4 feet in thickness
and are divided by thin shale partings. The fauna lncludes
caniniide, clisiophyllids, Michelinia, large chonetids, echinow
conchids, large orthotetids and spiriferids. The highest
concentration of recognisable macrofossils occurs on the upper-
most bedding plane of each limestone bed immediately underlying
the shale parting - into whieh the larger specimens project,

This concentration of fossils on the bedding plane immediately
underlying a shale bed or parting is a common feature in all the
orinoidal limestones of the area including the Harney and Ballye
carra Limestones,.

Limestones about 250 feet above the base of the group are
well exposed in the quarry 1 mile east-south~east of Ballyvary,
Here 16 feet of well-bedded, fine-grained highly fossiliferous
dark-blue crinoidal limestones are exposed in eight beds, The
lowermost four beds are each about three feet in thiockness and

/are divided
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are divided by shale partings, but the four upper beds are only
about & foot each in thickness and the intervening shales range
from an inch to four inches in thickness, A 2 foot bed of very
coarse crinoidal limestone occurs 7 feet a2bove the base of the
exposed rocks, This coarse band is extremely rich in corals
and brachiopods, even more so than the rest of the limestones,
Lithostrotiontid and clisiophyllid corals are common throughout,
and caniniid and zaphrentoid corals are frequent in the upper~
most 4 feet of limestone, being in their highest conocentration
immediately beneath each shale bed. Echinoconchids, linopro-
ductids, productids, pustulids and spiriferids are common,
Limestones from about 300 to 350 feet above the base of the
group contain a greater proportion of earthy and shaly beds than
has been observed elsewhere within the group » A good exposure
is that on the railway 1} miles south-east of Castlebar where
the following succession is exposeds—
ft. 1ns,
11, Fine-grained, blue-grey crinoidal limestonessees 7 ¢]
10, Heavily weathered shaly blue-black crinoidal
limestoNnBescoesescessscscssssssscnsesssosscsscosse
9, Fine-grained, dark blue crinoidal limestone.....
8., Shaly blue~black crinoidal limestonGeecececessce
7. Fine-grained, dark grey crinoidal limestone..... 2
6, Black calcareous Bh2l€.ceecevscsvccccosvoscnsesse
5. Fine-grained, grey crinoidal limeston€sceecsceee 1
4. Earthy, black crinoidal limestonGescscessvcevees
3. Fine-—grained dark blue orinoidal limestonG,csess 2

2, Earthy, black orinoldal limeston®@ssecsccccsceses

0NN O WO VS

1, Fine~grained blue~grey crincidal limestone,,....

/The most
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The most frequent fossils in these rocks are Echinoconchus
elegans (M'Coy) in the earthy and shaly beds together with
Lithostrotion of, martini Ed. and H., and L. cf., phillipsi Ed,

and Hey in the fine-grained orinoidal limestones, Similar
rooks are exposed at Aghadrinagh House 2 miles south-south-
west of Castlebar. Here they are overlain by massive grey
crinoidal limestones, (with beds of coarse crinoidal debria),
containing a rich fauna including fasciculate lithostrotiontids,
large caniniids, large pustulids, linoproductids, spiriferids
and gastropod fragments, |

The deepened bed of the Manulla River at Gnecve 5 miles
east of Castlebar affords a seotion through 50 feet of limestones
ranging from about 350 te 400 feet above the base of the group.
These are dark blue and grey-~blue massively bedded orinoidal
limestones in beds up to 6 feet in thickness with thin shale
partings and infrequent beds up to a foot in thickness of coarse
cerinolid debris. The commonest fossils are species of fascicu-
late lithostrotiontids, caniniids, productids, linoproductids,
pustulids and echinoconchids, Similar limestones are revealed
in many small exposures in stream-valleys between Gneeve and
Bohola,

Exposures of the uppermost 50 feet of the group are seen
in the valleys of the sireams 2; to 3 miles south-west of Bohola
and in the region south and south-east of Castlebar, In the
latter district these are massive blue erinoidal limestones with
oocasional thin earthy beds, the latter eontaining small echino-
conchids. A

The exposures in the streams at Boleyard 2} to 3 miles
south-west of Bohola are of massive, well-bedded, blue crinoidal
limestones, The lower beds of the 30 to 40 feet exposed contain

/bands
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bands of black earthy and ahaly limestone, but these decrease
in frequency upwards, and the rock becomes purer, more'ooarcoly
ocrystalline and lighter in colour. Chert in the form of thin
bands and small nodules ig common, The rich fauna includes
several apecieé of fasciculate lithostrotiontids, Auloggxllum,
linoproductids, spiriferids, Orthoceras,gastropods, and )
Dentalium,

The Aille Limestone is well exposed in the district around
the village of 4ille in the west of the area, A mile northe
west of the village in the quarry at liace, 20 feet of well-
bedded, fine~grained, dark blue corinoidal limestones with thin
shale partings are exposed, These are approximately 250 feet
above the base of the group and contain a rich fauna of fasci-
culate lithostrotiontids, caniniids, large pustulids, linopro~
ductids, orthotetids and spiriferid:. At iille Caves # mile
south~-west of Aille, where the Aille River descends into a
limestone cavern, 30 feet of well-bedded, massive fine~grained
crinoidal limestones similar to those at the Mace quarry and at
about the ssme level in the succession are exposed, The most
connzon fossils are fasciculate lithostrotiontids, large zaphren-
toidsy linoproductids and large orthotetids.

Many exposures of limesiones from 250 to 400 feet ahove the
base of the group occur in the country south-east of Aille
village, These are well-buddedy generzlly massive, orinoidal
limestones with a rich fauna of corals and brachiopods - rocks
similar in lithology and fauna to the limestones of equivalent
horizons on the north crop of the group. At approiimately 300
to 350 feet above the base of the group the limestones again
contain a higher proportion of shaly and earthy beds than at
higheyr or lower levels in the group. Exposures of limestones

/of this
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of this type are seen 300 yards south of Allle village, and 300
yards north of Hazelrock Lodge, 3 mile south~east of Aille,
Higher than this the limestones contain a progressively greater
proportion of beds of coarse crinocidal debris and become lighter
in eolour,

A large number of exposures of limestones of this group
are seen in the valley of the lower Aille River between % and 1
mile north-~east of Killavally, where the thickness of the group
is reduced to about 300 feet (Fig. 3, opposite). This thinning,
Sogether with the higher dips (up %o 340), have resulted in a
marked narrowing of the outcrop of the group where it meets the
fault. The limestones differ in no way lithologically from those
of the group exposed elsewhere, being well-bedded, fine-grained,
crinoidal limestones with shale partings and shaly beds - the
latter being most prominent approximately 200 feet above the base
of the group. The limestones have a rich fauna of ocorals and
brachiopods, including one (undescribed) species of fasciculate

lithostrotiontid which has not been found elsewhere in the group.

Examination of numerous thin sections of limestones of this
group reveals a general similarity throughout. The limestones
are ill-sorted and composed largely of orinoid and shell debris
(the former predominating in all sections examined), together
with the remains of foraminifera, bryozoa, ostracoda and other
organic debris, set in a matrix of calcite, Occasionally the
matrix is clear and crystalline, but usually it and the rest
of she rock have suffered some recrystallization. iny rounded
and corroded grains of non-calcareous sandy materials (usually
quarts, less often alkaline and plagioeclase felapars) are common
throughout,

/bimestones
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Limestones from Aille Caves contain a small percentage of ooliths,
possibly indicating that conditions during the deposition of
limestones of this horizon were sormewhat shallower in t$hat region
than elsewhere on the present outecrop. The ooliths, which are
undeformed, have suffered reorystallization, so that only traces
of an original ocomncentric siructurs remain, The cores of the
o0oliths are completely recrystallized and no original nuclei were
observed,

A common feature in thin sections of the coarser limestones
of this group is the partial replacement of the calcite of the
larger crinoid ossiocles by aggregates of microorystalline quartsz.

Surface dolomitization of the limestones due to weathering
is common, especially at the exposures south-west of Bohola and
in the Aille and Killavally regions.

Chert is comparatively rare in the limestones of this group.
It occurs in bands & few inches thick and in small nodules in the
exposures at Boleyard 3 miles south-west of Bohola, in a band a
few inches thick at Cushinsheeaun 1} miles north-west of Aille,
and in the form of small nodules near Ballyvary, Between
Castlebar and Turlough, (at Liscromwell and Monument Park), chert
occurs in the form of small lenses and nodules, making up but a
small percentage of the rock as a whole. The chert is usually
pale-coloured and shows a tendency to weather to a sandy material,

As a whole this is the most richly fossiliferous group of
the whole Carboniferous succession of the ares, Fascioulate
lithostrotiontids, caniniids, large zaphrentoid and carcino-
phyllid corals are characteristic, as are productid, pustulid,
large orthotetid and spiriferid brachiopods. Apart from the
erinoid debris the levels containing the greatest numbers of

/recognisable
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recognisable macrofossils are those immediately underlying the
shales and shale partings between the beds of massive limestone,
together with the horizons of comparatively coarse crinoldal
nmaterial interbedded in the normal limestones of finer grain-
eize. Elasmobranch teeth were found in Gilmartin's quarry 1%
miles south-west of Castlebar, where they occur in a single 2
foot bed of ococarse crinoid debris which overlies 5 feet of fine-

grained dark blue crinoidal limestones,

Fauns,
Cf, Arachniophyllum simplex  Smyth
Aulophyllum sp.

Caninia cylindrica Scouler

Caninia of, cylindrica Scouler

Caninia of, beonburbensis Lewis

Caninia sp.
Carcinophyllum simplex Garwood

Carcinophyllum of, simplex Garwood
‘Cagoinopgzllum 8D,

Clisiophyllum cf, dublinense Bmyth
Diphyphyllum cf. fasciculatum (Fleming)
Diphyphyllun lateseptatum (M'Coy)
Diphyphyllum of. lateseptatum (M'Coy)
aninckophxllum 8p.

Lithostrotion affine (Fleming)
Lithostrotion cf, affine (Fleming)
Lithostrotion cf, caswellense Howell
JLdthoptrotion irresgulere (Phillips)
Lithostrotion cf, irregulare (Phillips)
Lithostrotion martini  Edwards and Haime
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Lithostrotion ¢f, martini Edwards and Haime
Lithostrotion phillipsi Edwards and Haime
Lithostrotion proliferum Thomson and Nicholson
Lithostrotion scoticum Hill ‘
Lithostrotion scoticum Hill (Diphymorphis %ype)
Lithostrotion cf, scotiocum Hill
Lithostrotion of, sociale (Phillips)
Lithostrotion spp. |
Michelinis of, megastoma (Phillips)'
Michelinis sp.
Palaeosmilie multilamellata M*Coy
Palaecsmilia sp,
Syringopora distens (Fischer)

ringopora geniculata Phillips

Syringopors ramulosa Goldfuss
Syringopore reticulata Goldfuss

Syringopors sp.

8 1 seudovermiculare (M'Coy)
Amplexigaphrentis enniskilleni  Edwards and Haime
Amplexizaphrentis of, enniskillenli Edwards and Haime
Hepsiphyllum cof, konincki Edwards and Haime

Actinoconchue sp.
Lamellose athyrid

Papilloneceous chonetids

Cemposits cf. ambigua (J, de C. Sow)
Daviesielle cof, destinesi (Vaughan)
Dictyeciestus hindi Nuir-Noed

Dictyoclostus of, multispiniferous Muin-Wood
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Diotyoolostus semireticulatus (Martin)
Dictyoclostus sp.

Dielasma antigus de Koninck

Dielasma sp.

Echinooonchus elegans (M'Coy)
Echinoconchus punctatus (Martin)

Echinoconchus cf, subelegans (Thomas)
Echinoconchus cf, venustus (Thomas)

Eomarginifera setosa (Phillips)
Linoproductus cf, hemisphaericus (J, Bow)
Linoproductus sp.

Phricodothyris sp,.
Orthotetids

Productus garwoodi KEuir-Wood

Productus cf, productus (Martin)
Pugnax pugnus (Martin)

Pustula of, interrupta Thomas
Pustula pyxidiformis (de Konminek)
Pustula pustulosa (Phillips)

Pustula of, pustulosa (Phillips)
Rhipidomella michelini (L'Eveille)

Spirifer cf, ventricosus de Koninock

Spirifer spp.

Syringothyris Sp.
8triatiferoid productid

lothyris osa (M'Coy)

Orthocexsas sp,

Fenestella sp.
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Aviculopecten 8p,
Bellerophontid
Straparollus sp.

Dentalium sp.

Prilobite

Elasmobranch teeth
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(f) BARNEY LIMESTONE

Distinction between this and the underlying group has been
made partly on grounds of a difference in lithology, and partly
on the basis of a marked alteration in the faunal assemblage
which aocompanies the less noticeable change in rook type. The

prominent fossils of the Barney Limestone are several species of

ceriolid Lithostrotion, accompanied by species of Linoproductus,.
The base of the group has been drawn at the level at which
cerioid lithostrotiontids first appear.

The Barney Limestone is approximately 300 feet thick, The
limestones resemble those of the underlying group in that they
are well-bedded, massive, crinoldal limestones, They differ in
that they are coarser, and usually of a paler blue or blue-grey,
colour, Except at the exidreme base the group contains a very
much smaller proportion of interbedded shaly material than does
the Aille Limestone, and at many exposures there is little trace
of any shale partings between the beds of massive limestone.
There is little lateral variation in the group, but in the
uppermost 150 feet some beds contain a proportion of ooliths,
and in these beds the particles of crinoid and shell debris
which make up the bulk of the rock often carry a thin "oolithic
skin" of calcite on their external margins, These oolitic
horizons become increasingly prominent towards the top of the
group. Limestones with a rich fauna of gastiropods are common
throughout,

Limestones near the base of the group are exposed at
several localities south of Castlebar, at an exposure 14 miles
north~-north-east of Manulle, and in the valley of the Allle
River a mile north-east of Killavally,

/The quarry
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The quarry at Curry 2 miles south of Castlebar shows 8 feet of
well-bedded, massive, blue crinoidal limestones, within a few feet
of the base of the group. Thin bands of coarse c¢rinoid debris
are frequent, and two beds of shaly material, each a few inches in
thickness are interbedded with the massive limestones, Colonies
of cerioid lithostrotiontids are numerous and the fauna includes
syringoporiids, linoproductids and gastropods, Similar lime-
stones are exposed near Hawthorn Lodge 2 miles soutb=south-east
of Castlebar, on the railway 24 miles south-east of Castlebar and
at Middletown 14 miles nortb-north-east of Manulla, At each of
these localities cerioid and fasciculate lithostrotiontids,
syringoporiids, large linoproductids, swmall pucitulids, =nd
gastropods were colleoted, and, in addition to these, Michelinia,
Brachythyris, Composita, large orthotetids and spiriferids at the
exposures 2); miles south-east of Castlebar,

Limestones of the lower half of the group are exposed at
Barney and at several localities north and north—east of that
village, north of the fault 2 miles north-east of Manulla, 1}
miles east of Aille, and in the valley of the Aille River 1 mile
north-easat of Killavally.

At Barney 40 feet of well-bedded, massive, light blue-grey
crinoidal limestones, devoid of shale partings, are exposed in
the cliff on the north~western side of & small rounded hill a
1ittle south~east of the village, and on the south-east facing
dip-slope behind the cliff, These limestohes range from about
80 to 120 feet above the base of the group, and contain a rich
fauna of cerioid lithostrotiontide and large linoproductids,

The hill carries little drift or overburden and the limestones
of the dip-slope are weathered into deep "grikes"™ on the joint
planes,

/Limestones
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Limestones slightly lower in the group are exposed in the
stream south of Lough Nabo 1} miles north-east of Barmey. These
are massive blue orinoidal limestones with occasional thin shale
partings. Cerioid lithostrotiontids in colonies up %o 2 feet in
diameter are the most oommon fossils, the fauna also including
fesciculate lithostrotiontids, caniniids, clisiophyllids, large
linoproductids, productids, and gastropods.

At Drunganagh 2 miles north-east of Manulla massive blue
grey crinoidal limestones about 100 feet above the base of the
group are exposed. These are without shale partings and
yielded a fauna of cerloid lithostrotiontids, syringoporiids,
large linoproductids and gastropods,

A total of 10 feet of massive, blue crinocidal limestones
are exposed 1} miles east of Aille. These limestones which are
about 70 to 80 feet above the base of the group have & fauna of
cerioid lithostrotiontids, large linoproductids and gastropods,
In the quarry on the left bank of the Aille River 1 mile north-
east of Killavally (Fig. 3, page 29) 30 feet of limestones a fow
feet above the base of the group are exposed, These are massive,
richly fossiliferous blue crinoidal limestones with infrequent
interbedded thin shales.

Thin seciions of limestones from the lower half of the
group reveal ill-sorted rocks composed largely of crinoid and
shell fragmente together with foraminifera, bryozoa and other
organic debris, set in a matrix of calcite. Most sectlions
contain a small amount of quartz and felspars, occurring as tiny
rounded and corroded grains, Occasionally the calsite of the
larger crinoid fragments is partially replaced by aggregates of
microorystalline silica, ©Ooliths were observed in thin sections
from one looelity only = the more easterly of the two exposures

/1% miles
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14 miles east of Aille. The ooliths, which make up only a minor
percentage of the limestone, average about 0.3 mm. in diameter.
They have suffered partial recrystallization but traces of a
structure of concentric shells remain discernable, Films of
"algal dust™ on the exterior of the calcite shells are frequent.
A foraminiferal test has served as & nucleus in some oolithe,
but often no nucleus is perceptible.

Limestones cof the uuper half of the group are exposed in
a small area between 1} and 2 miles weat of Ballyheany and over
a relatively narrow KE.-8W. belt some 3} miles in length, south
of Ballyhean,

About 2 miles west-south-west of Ballyhean massive blue
orinolidal limestones without shale partings are revealed at
several exposures of strata ranging from 160 to 180 feet above
the base of the group. The fauna consists of gastropods and
fragmentary brachiopods (principally pustulida and spiriferids),
About 1% miles west-south-west of Ballyhean 5 to 6 feet of lime.
stones approximately 200 feet above the base of the group are
exposed. These are massive, blue~grey, secondarily dolomitized
orinoidal limestones with thin bande of coarse crinoid and shell
debris, and a spsrse fauna of fragmented spiriferids. A few
feet of limestones about 270 feet above the base of the group,
are exposed 1} miles west-south-west of Ballyhean, these too are
secondarily dolomitized, They are coarse, pale blue-grey,
massive limestones composed of well rounded crinoid debris and
shell fragments — both often carrying thin “oolithic skins® of
oalcite, set in a calcite matrix. There arse no shale partings
and the identifiable macrofossils other than the erinoid and
shell fragments are absent.,

The exposures from 11 to 2 miles easi-north~east of Bally-

/hean
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hean are of richly fossiliferous limestones from about 200 to
240 feet above the base of the group. Thin bands of limestones
with ooliths are frequent. At Buncam East 1 miles north-east
of Ballyhean 3 beds, each about a foot in thickness of heavily-
weathered, coarse brown dolomite ocour, These are about 200
feet 2bove the base of the group. The two exposures of
horigontally-lying strata 3 miles north-east of ballyhean are of
massive blue-grey orinoidal limestones about 200 feet above the
base of the group. Cerioid and fascioulate lithostrotiontids,
caniniids, linoproductids, pustulids and gastropods occur in
these limestones.,

Massive blue-grey crinoidal limestones all in the uppermost
50 feet of the group are exposed along a narrow belt of country
stretching from 1} miles south-west of Ballyhean to 1} miles
east-north~east of Ballyhean, Oolitic beds, and bands of coarse
crinoid debris are freguent throughout. The rich fauna includes
cerioid and fasciculate lithostrotiontids, caniniids, clisiophyllids
linoproductids and gastropods. Composita ficoides (Vaughan)

associated with a species of Linoproductus resembling Vaughan's

Linoproductus @ occurs in limestones a few feet below the top of

the group at Buncam West, 1} miles north-east of Ballyhean.
Massive blue-grey limestones with a rich fauna of gastropods are
exposed south of the fault 2 mile south-east of Ballyhean,

The uppermost 30 feet of the group are well exposed in the
‘ quarry 1% miles south-west of Ballyhean (Fig. 3y page 29), where
they are seen underlying 8 to 10 feet of the Ballyhean Oolite,
These uppermost beds of the Barney Limestone are maésive, well-
bedded, blue-grey crinoidal limestones without shale partings,
Thin sections reveal that the particles of organic detritus -
crinoid debris, shell fragments, bryozoa and foraminifera - often
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carry thin "oolithic skins" of calcite. Beds up to several feet
in thickness of coarse orinoid and shell debris oecour. A 3 foot
bed composed of coarse crinoid debris and tiny brachiopods, sbout
15 feet from the top of the group, exhibits graded-bedding struc—
tures. The limestones have a rich fauna of cerioid and fasciou-
late lithostrotiontlids, olisiophyllids, large linoproductids and

spiriferids,

Thin sections of limestones from the upper half of the group
show every gradation to be present from ill-sorted, otften coarse,
fragmental limestones (composed of crinoid and shell fragments and
other orgsnic debris) completely lacking oolithic developmentss
and limestones composed of ooliths, and organic debris all of
which carries "oolithic skins" of calcite} Tiny rounded and
corroded grains of quartz and felspars are frequent throughout,
Recrystallization was observed in many specimens, The matrix of
the rock is usually clear crystalline calcite, The ooliths,
where present, normally range between 0,4 mm., and 0.6 mm, in size,
and exhibit a structure of concentric shells, each shell being
composed of radially d18posed'needles of calcitg. The nucleus
is usually a calcite fragment, a foraminiferal test, or more
rarely a tiny grain of quartz. Concentric films of "algal dust"
are a common feature of both ooliths and the "oolithic skins" of

the organic detritus,

The faseiculate lithostrotiontids in this group are fewer
in kinds and numbers than in the Aille Limestone, as are the other
corals and brachiopods (except cerioid lithostrotiontids and lino-

productids).
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Fauna,

Caninia cf, cylindrica Booulef
Caninia ep, : |
Garcinophyllum of, kirsopissum Thomson
Caroinophyllum simplex szwbod
Carcinophyllum sp, |
Clisiophyllum sp,

Diphyphyllum fasciculatum (Fleming)
Di lum cf, lateseptatum (M'Coy)

Lithostrotion aranea (M'Coy)

Lithostrotion of. irregulare (Phillips)
Lithostrotion of, martini Edwards and Haime
Lithostrotion portlocki (Bronn) 4
Lithostrotion of, portlocki (Bronn)
Lithostrotion m'coyanum Edwards and Haime
Lithostrotion scoticum Hill

Lithostrotion cf, sociale (Phillips)
Lithostrotion sp. (cerioid)

Michelinia tenuigepta (Phillips)
Palaecosmilia multilamellata M'Coy

Syringopora cf., geniculata Phillips
Syringopora ramulosa Goldfuss
Syringopora reticulata Goldfuss
Syringopora cf, reticulata Goldfuss
Syringopora 8p.

Athyris sp.

Brachythyris sp. _
Cleiothyridina of, royssii (L‘'Eveille)
Composita of, ambigua (J. de C. Bow)

Composita ficoides (Vaughan)
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Composita sp.
Dictyoclostus sp,

Echinoconchus elegans (l'coy)
Eohinoconohus punctatus (H;rtin)

Linoproductus cf, Q Vaughan

Linoproductus "cormgato-.hcmisghaorious" ef. mus, 82

Vaughan
Linoproduectus cf, rhenanus Paeckelmann ‘
Linoproductus sp.

Orthotetid L : -

Papillionaceous chonetids
Pustula pyxidiformis (de Koninok)

Spirifer spp.
Thomasia sp,

Bellexrophontids SRR et — s
Euomphalus sp. | s By
Naticopsis &p,
Loxonema sp,
Straparollus sp.

Trilobite
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(g) BALLYHEAN OOLITE

Following on the Barney Limestone, and to some extent fore-
shadowed by the oolitic developments in the upper beds of the
latter, lies thie 80 feet of oolite, occurring in three outerops
- one to the north and the others south of the Manulla fault -
in the south-west of the area, The oolite is a well-bedded and
well-jointed, massive limestone, devoid of shale partings, and
shows little or no lateral or vertical variation other than a
slight vertical variation in the size of ithe ooliths, It is &
dull blue colour when freshly broken, and light grey where
subjected to weathering, The outcrop of the group is usually
marked by a low ridge, except where this is obscured by deep
drift or cut by streans.

The base of the group is exposed in the quarry 13 miles
south-west of Ballyhean (Fig. 3, p; 29 ), where 30 feet of the
uppermost beds of the Barney Limestone are exposed, overlain by
about 10 feet of oolite, One group grades into the other
without a sharp junction. The uppermost beds of the Barney
Limestone contain a proportion of ooliths, and the particles of
organic debris often carry "oolithic skins" of calcite. The
base of the group is also exposed 1 mile south-west of Ballyhean,
(where 4 feet of oolite 1s underlain by 4 to 5 feet of crinoidal
limestone containing ooliths)s and at the quarry 2 miles south-
south-east of Ballyhean (where the lowermost few feet of about
20 feet exposed are orinoidal limestones, these being overlain
by 14 to 15 feet of oolite.

About 1} miles west-south-west of Ballyhean 40 feet of
oolite are exposed ranging from approxima%ely 10 feet to 50 feet

above the base of the group. At Kinturk Castle ¥ mile north-
[Fast

(43)



east of Ballyhean about 40 feet of oolite also ranging from

about 10 to 50 feet azbove the base of the group are exposed,
Slightly higher beds are exposed 1} miles south-west of Ballyhean
and 1 mile east-south-east of Ballyhean (where the oolite has
suffered slight secondary dolomitization),

The uppermost 10 to 20 feet of the group, and the upward
passage into the erinoidal limestones of the Ballycarra Limestone,
is seen at the exposures on the steep scarp }; to 4 2 mile south-
west of Ballyhean, (Fig. 3, p. 29). The passage from oolite to
crinoidal limestone is a gradual one, and there are developments
of oolitic bands up to a foot in thickness in the lowermost few
feet of the Ballycarra Limestone,

Thin sections show the oolite to consist of ellipsoidal and
spheroidal ooliths in a calcite matrix. The ooliths average
O¢3 mme %0 0o4 mm, in size in rocks from near the base of the
group, and there 1s a gradual upwards increase in average size
to about 50 feet from the base where the average is 0,7 mm. to
0,8 mm., followed by a slight upward decrease, until, in the
uppermost beds, the ooliths average approximately 0,5 mm. in
diameter, The ooliths are composed of concentric shells of
calcite, each shell exhibiting & siructure of radlally disposed
needles of calcite., Many shells carry an outer film of "algal
dust®", and in some ooliths this "algal dusi" extends into the
shells in radially disposed wedge-shaped dusky patches tapering
inwards and continuous with the outer film. lany coliths have
no recognisable nucleus, others have nuclei of small fragments
of calcite - a fragment of brachiopod shell, orinoid ossicle,
bryozoan, or commonly a complete foraminiferal test. In a few
ooliths & quartz grain, rounded and corroded, has served &s a
nucleus for deposition, The matrix of the rock consists of

/clear,
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clear, finely-crystalline calcite which often contains rounded
and corroded of detrital quartz, and occasionally fresh angular
felepars, neither showing oolithic filming,

As might be expected in rocks of this type, recognisable
macrofossils are very rare, Only two spécimens were fbuﬁd,
both at the large exposure of oolite 1} miles west-south-west
of Ballyhean, (1 mile due west of Cooley Lough).

Fauna,
L )

Lithostrotion cf, irregulare Phillips
Syringopors geniculata Phillips
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(h) BALLYCARRA LIMESTONE

At the top of the Ballyhean Oolite there is a reversion of
rock type to orinoidal limestones, often closely resembling in
lithologicel type, and in faunal facies, the crinoidal limestones
lower in the sucocession, The main outcrop of these limestones
forms a great spread in the southern and eastern parts of the
area, and a small outlier of the lower beds, just over one square
mile in extent, occupies the core of the syncline whose axis runs
north~east - south-west through Ballyhean.

The Ballycarra Limestone is about 550 feet thiock, The most
frequent rock type is a fine-grained, well-bedded, massive, blue
or dark blue crinoidal limestone, with shale partings. Very
fine~grained black "mud-pellet™ limestones are developed about
50 to 80 feet above the base of the group, and beds of coarse
erinoid debris are common in the upper 450 feet of the group.
There appears to be litile lateral variation.

The upward passage from the Ballyhean Oolite into the
erinoidal limestones is a gradual one, The ill-sorted, fine
grained crinoidal limestones of the lowermosf 15 to 25 feet of
the group contain a small proportion of ocliths, and occasional
bands of oolite a few inches in thickness are developed,

Numerous exposures of these beds occur at the western end of the
outlier, about 1 mile west—south~west of Ballyhean (Fig. 34 p. 29).
The ooliths average 0.3 mm. to Os4 mm. in diameter, and have a
structure of concentric shells, each shell being made up of
radially~disposed calcite needles, Many ooliths have no percep
tible nucleus, but where & nucleus is observable, it consists of

a fragment of calcite, & foraminiferal test, or a corroded grain

of quarisz. Rounded and corroded grains of quartz are present in
/the matrix
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the matrix of the rock also.

About 40 to 50 feet of the lowermost beds of the group &re
preserved on the outlier, and it is only on the outlier, (at
Derrew, 600 yards south-west of Ballyhean), that beds at the
extreme base of the group are exposed, They are well-bedded,
massive, fine-grained, blue erinoidal limestones containing a
small proportion of ooliths, The rich fauna of corals and

brachiopods includes Composita ficoides (Vaughan), and Davide

sonina carbonaria (M'Coy). The latter was collected from a
single 3 foot bed of fine-grained crinoidal limestone about 15
feet above the base of the group,
Between 50 and 80 feet above the base of the group about
30 feet of very fine-grained, well-bedded, black limestones with
intervening calcareous shales are developed. The best exposure
in these limestones is the quarry at Liscunnell 1} miles east-
south~east of Ballyhean, where about 20 feet of well-bedded,
fine~grained, secondarily dolomitized, black limestones are seen.
The limestones are in beds from a foot to 3 feet in thickness,
with interbedded black calcareous shales from an inch to 6 inches
in thickness, Ho macrofoesils were found in limestones or shales,
About 6 feet of similar strata are exposed 3 mile north of Ballin-
tober Abbey where the limestones contain a sparse fauna of belle-
rophontids, Thin sections of limestones from Liscunnell and
Ballintober reveal very fine-grained limestones containing small
dark ovoid "mud-pellets", occasional recrystallized microw~ocoliths,
finely-comminuted organic debris, and the remains of numerous
ostracodsy together with rare, tiny, rounded and corroded grains
of quartz; in a matrix of cloudy, oryptocrystalline calcite.
~ At Liscunnell the very fine-grained dark limestones are over-
lain by about 20 feet of secondarily-dolomitized, fine-grained,
/ill-sorted,
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ill-sorted, blue-grey crinoidal limestones with a brachiopod
fauna inoluding athyrids, productids, and spiriferids. At
Ballintober the dark very fine-grained black limestones are
overlain by fine-grained blue crinoidal limestones comtaining
Michelinia, productids and pustulids,

Limestones from about 100 to 300 feet above the base of the
group are well exposed in that part of the area north and east
of Ballintober Abbey and south and west of Ballycarra, The
rocks are well-bedded, massive, crinoidal limestones with thin
shale partings. Developments of coarse crinoid debris up to 10
feet or so in thickness are common, and good exposures of these
coarse beds are seen at Knockaraha ¥ mile north-north-east of
Ballintober, at Newtown 1% miles north-east of Ballintober, at
Ringarrun 1} miles east of Ballyhean, and at Cloonconragh 2}
miles east of Ballyhean, Both the finer-grained limestones
and the coarser beds of crinoidal debris have a rich fauna of
corals and brachiopods, Limestones from about 250 to 300 feet
above the base of the group are especlally rich in fossils.,

Good exposures of these limestones occur at several localities
about 2 miles east of Ballyhean. A total of about 16 feet of
orinoidal limestones are exposed. The fauna includes caniniids,
fasciculate lithostrotiontids (in colonies up to 3 feet aoross),

Palaeosmilia, large zaphrentoids, athyrids, Camarotoechia,

chonetids, productids, pustulids, Spiriferina, %ylothyris, and
gastropods.

The deepened bed of the Hanulla River at Ballycarra affords
a section through about 30 feet of well-bedded, massive, fine-
grained, blue orinoidal limestones with thin shale partings and
occasional bands of coarse orinoidal debris up to a foot in
thickness, The lowest rocks exposed in this sectlion are about

/300 feet
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300 feet above the base of the group,. The limestones contain

& rich fauna of caninlids, fascioculate lithostrotiontids,
Syringopora, large zaphrentoids, emall chonetids, linoproductids,
large orthotetidsy Iylothyris, and gastropods. Fine-grained,
secondarily-dolomitized, crinoidal limestones containing a
sinmilar fauna are exposed 1 mile north-west of Ballycarra,

Limestones between 350 and 450 feet above the base of the
group are exposed in the Manulla district, south of Ballysarra,
east of Balla, and near MHayo.

In the gquarry at Manulla village 12 feet of massive blue
cerinoidal limestones with shale partings are exposed. The lower
4 feet consists of coarse, current-bedded, crinocidal limestones
with thin shale partings which follow the current bedding. The
upper 8 feet are well-bedded, fine-grained crinoidal limestones
with black chert in nodules up to a foot long. The rich fauna
includes Dibunophyllum, Lithostrotion junceum, Lithostrotion
pauciradiale, Palaeosmilia, Syringopora, small zaphrentoids,
gigantellid productids, and gastropods,

The more southerly of the two exposures 14 miles south of
Manulla is of 6 feet of coarsely crystalline current-bedded
orinoidal limestone with a sparse fauna including Palaeosmilia,

Syringopora, small zaphrentoids, and Daviesiella carinata, The

more northerly exposure is of beds a few feet higher, Five

feet of well-bedded dark blue crinoidal limestones with thin

shale partings and rare nodules of black chert ars exposed.

The fauna includes caniniids, Dibunophyllum, Michelinis, zaphren-

toids, chonetids, gigantellid productids, linoproductids,

pustulids, Orthoceras, Conocardium, gasiropods, and bryozoa,
South of the Manulla fault 2 miles south-west of Manulls,

(where the regional dip has been reversed by movements on the

/fault
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fault plane), about 8 feet of blue crinoidal limestones with
thin shale partings are exposed in a small crag feature rising
from the surrcunding peat-bog. The fauna includes Dibunophyllum
fascioulate lithostrotiontids, Syringopors, and small linoproe-
ductids,

B8ix feet of well-bedded, coarse, orinoidal limestones exposed
2 miles south of Ballycarra, have a fauna of fasciculate lithos-

trotiontids, Michelinia, Daviesiella, orthotetids, productids and

pustulids, Half & mile south-west of Mayo 8 feet of fine-grained,
well-bedded, blue crinoidal limestones are exposed near the bridge
over the Manulla River, These yielded & fauna including caniniids,

Dibunophyllum, fasciculate lithostrotiontids, Daviesiella carinata,

linoproductids, productids, and pustulids,

Towards 450 feet above the base of the group the limestones
gradually become paler in colour and the shale partings become
less frequent. Simultaneously with this change in lithology
cerioid lithostrotiontids appear in the fauna. Limestones of this
type are exposed ncrth of New Dublin 2 mile north-nest of Bally-
carra, and at the more easterly of the exposures 2 miles east-
north-east of Balla, The fauna in addition %o cerioid lithostro~
tiontids includes Dibunophyllum, fasciculate lithostrotiontids,
linoproductids, productids and bellerophontids. These limestones
pass upwards into purer, blue-grey, massive well-bedded crinoidal
limestones devoid of shale partings. The limestones which
probably total no more than 20 feet in thickness are well exposed
north of New Dublin 1 mile north-west of Ballycarra, at the more
westerly of the exposures 2 miles east-north-east of Balla, and at
several small exposures in the sireams 1} miles south~west of
Bohole (south of the Manulla Fault), The prominent fossils are
abundant colonies of cerioid lithostrotiontids accompanied by

/linoproductids
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linoproductids and productids, The cerioid lithostrotiontids
all belong to a single species Lithostrotion portlocki (Bronn).

The pale limestones pass upwards into well-bedied, fine-
grained, dark-blue crinoidal limestones, with shale partings and
beds up to several feet in thickness of coarse crinoidal debris.
These uppermost limestones of the group ere exposed south-west
of Bohola, south-south~east of Manulls (at the south-western tip
of the outecrop of the Upper Series), south-east of Ballycarra
and south of Balla,

About 1} miles south-west of Bohola several small exposures,
each of a2 few feet of dark finewgrained crinoidal limestones,
occur in the northward-flowing streanms, The fauna consists of
small ceniniids, fasciculate lithostrotiontids, and linoproduetids,

About 1} miles south-south-east of Manulla, a total of 20
feet of well-bedded dark blue crinocidal limestones are exposed,
with a 3 feet bed of coarse crinoidal debris 4 feet from the top
of the section, The lower 8 feet exposed are iron-stained and
contain cubes of pyrite. The fauna includes Syringopora,

gaphrentoids, Actinoconchus expsnsa, productids and pustulids,

Many of the brachiopods are beekitised.

In the bank of the Manullas River 2 miles south-east of
Ballycarra 5 feet of secondarily-dolomitized, fine-grained well-
bedded crinoidal limestones are exposed. The fesuna includes
small gaphrentoids, and fragmentary brachiopods,

A mile south of Bslla 9 feet of well-bedded, fine-grained,
dark crinoidal limestones are exposed in the guarry at Ardboley,
with & 4 inch band of shale 5 feet above the base of the section.
No ldentifiable macrofossils were found in these limestones

which are very near the top of the group.
'hin sections of limestones higher than 100 feet above the
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base of the group show in every case an ill-sorted rock composed
of crinoid and brachiopod fragments and other organic debris
including bryozoa and foraminifera, together with a small per-
centage of rounded and corroded grains of quartz, in a matrix of
calcite, The matrix is usually cloudy and reorystallized but

occasionally clear and crystalline,

The fauna of the Ballycarra Limestone as a whole is relasively
rich, Fasciculate lithostrotiontids, caniniids, large produc~
toids, pustulids, and chonetids are characteristic, Carcino.

phyllum simplex, Chaetetes septosus, Composita ficoldes, and
Davidsonina carbonaria were found only in the lowermost 40 feet

of the group.

Fauna,

Caninia benburbensis Lewis

Caninia cf, cylindrica Scouler

Caninia subibicina M'Coy

Caninia sp.

Carcinophyllum simplex Garwood BT
Carcinophyllum of, kirsopisnum Thomsen
Carcinophyllum sp.

Chaetetes septosus Fleming

Diphyphylloid clisiophyllid

Dibunophyllum bipartitum bipartitum (M'Coy)

Di um cf, fascicula (Fleming)
Diphyphyllum sppe.

Koninckophyllum sp.
Lithostrotion cf, affine (Fleming)
Lithostrotion irregulare (Phillips)
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Lithostrotion junceum (Fleming)

Lithostrotion martini Edwards and Haime
Lithostrotion cf, martini Edwards and Haime
Lithostrotion pasuciradiale K'Coy |
Lithostrotion cf. pauciradiale M'Coy
Lithostrotion phillipsi Edwards and Naime
Lithostrotion cf, phillipsi Edwards and Haime
Lithostrotion portlocki (Bromn)

Litshostrotion c¢f, proliferum Thomson and Nicholson
Lithostrotion cf, scotioum Hill

Lithostrotion sp.

Michelinia cf, favosa Goldafuse

Michelinia of, megastoma (Phillips)
Palaeosmilia multilamellata M'Coy

ri ora geniculata Phillips
Syringopore cf. geniculata Phillips
Syringoporea ramulosa Goldfuss
Syringopora cf. reticulata Goldfuss:
Zaphrentoids (small)
Amplexigaphrentis cf, enniskilleni Edwards and Haime

Amplexizaphrentis sp.

Actinoconchus expansa
Athyris spp.

Camarotoechia sp.

Chonetes of, papillonaceus Phillips
Chonetes laguessianug de Koninck
Composita ficoides (Vaughen)

Davidsonine carbonaria (M'Coy)

Daviesiella carinata (Garwood)
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Daviesiella cf, destinezi (Vaughan)
Dictyoclostus sp.

Echinoconchus punctata (Martin)
Gigantellid productid

Krotovia of, spinulosa (Martin)

Linoproductus aff, corrugatus (M'Coy)
Linoproductus cf, hemisphasricus (J, Sow)
Linoproductus cf, rhenanus Paeckelmann
Linoproductus sp.

Orthotetid (large)

Pustula pustulosa (Phillips)

Pwstula pyxidiformis (de Koninek)
Spirifer sp.

Spiriferina sp.

Stenocisme kingii (Davidson)
lot is laminosa M'Coy

Qrthoceras sp.

Conocardium hibernicum (J. Sow)

Bellerophontids
Straparollus sp,

Bryogoa
Trilodite

Ostracods
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(1) BALba LINESTONE

The Balla Limestone, which is about 200 feet thick eutorops
in four areass ' _
1. About 1} miles northeeast of Manulla, overlying the reef
limestones.
2. A narrow belt of country beiween Manulla and Ballinamore,
south of, and bordering, the outcrop of the sandstones and shales
of the Uppexr Series,
3. Around Ballintleva in the southern part of the ares,
4e The region of iliagheraboy &nd ballyhowley House, 1} miles
south-west of Knocky in the soutu-eastern part of the area,
Except in the region north-east of lanulls where reef limestones
are developed in the group, the country underlain by the Balla
Limestone is flat and low=lying. Zhe outcrop of the rocks of
the Upper Series, except on the northern side where the boundary
is a faulted one, is ringed by a strip of low ground, forming a
marked contrast to the steep hilluides produced by erosion of
the overlying shales, mudstones and sandstones.

Considerable lateral and vertical variation is exhibited by
the group, Four types of limestone are present:
l. Very fine-grained black calcite-mudstones, sub=porcellaneous
in texture, containing numerous ostracod fragments, and more
rarely finely comminuted crinoidal and shell debris,
2. Fine~grained, black limestones composed of "mud-pellets”,
ostracod remains, and nodular colonies of siromatoporid and
codiacean algae, in a matrix of finely-orystalline calcite. The
*mud-pellets” are small ovoid and elongste ovoid bodies of very
fine-grained, dark, calcareous mud.
3. Fine-grained dark-blue orinoidal limestones, composed of
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finely comminuted ill-sorted crinoid and shell debris, foramini-
fera and other organic detritus, together with rare, tiny,
rounded and ocorroded grains of quartz, in a matrix of finely-
crystalline ocalolite, Filme of muddy material, parallel to the
bedding, are frequent in thin-sections of this type of limestone.
44 Fine-grained oolites, usually dark blue in colour, but
occasionally dove-grey (as &t the quarry at RockatownA% mile
north-east of Balla),

At all exposures the limestone is well~bedded, and usually
very dark. The limestone beds range from 6 inches to 4 feet in
thickness, and, except where an exposure is made up wholly of
oolite, the limestiones are separated by black calcareous shales,
sometimes as mere partings, but often as bands of 5 or 6 inches
in thickness, Usually each bed ies made up wholly of one type
of limestone = inveriably so if the limestone ie of the fine-
grained crinoidal type. Occasionally calcite-~mudstones, "mude
pellet™ limestcnes with algae, and ocolite, occur in the same bed
in bands from a fraction of an inch $o several inches in thickness,
An example of this occurs in the uppermost bed of the quarry at
Carrowntobereighter 1% miles south~east of Manulla, Eight feet
of fine-grained limestones are exposed, in beds from 8 inches to
34 feet thick with interbedded shales up to 3% inohes thick.
Productus redesdalensis Muir-Wood occurs in great numbers in a
band 5 inches thick 2} feet above the base of the exposed strata.
The lower 6 feet of limestones exposed are very fine-grained
calcite~mudstones with lenses of “"mud-pellets". The uppermost

bed, some 14 inches in thickness, is made up as followss

ins,
3. Fine-grained, dark blue 00lit@cicevesccrcerascccescse 6
2, Current-bedded "mud-pellet" limestone with
NUMErous 084racCOdBsssescesssnsesossecrssonsenccsoscness 13
/1. Very
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A ins,
1, Very fine-grained calecite-mudstone with

lenses of "mud-pelletB™icecessesvovecccscecosncenacesn 53'

The oolite is composed of spheroidal and ellipsoidal ooliths
averaging 0.3 mm. %o 0.4 mm, in diameter, together with ostracod
fragments showing oolithic filming, in a matrix of finely-orys
talline calcite, The ooliths have a concentric struciure of
shells of calcite, each shell made up of radially disposed ocalcite
needles, The exterior of most shells carries a film of ™algal
dust" which extends into the shell in wedge-shaped, radially
disposed patches, tapering inwards and continuous with the film on
the exterior, The cores of the ooliths are often reorystalliged
and occupied by a single crystal of calcite, but a small propor-
tion have a visible nucleus consisting of a fragment of cstracod
test,

Other exposures show the different types of limestone in
alternating succession, with intervening shale bands, At the
more easterly of the two exposures at Ballintleva the following

section is exposeds

ft. 4ins,

7. Secondarily~dolomitized, black, sub-porcellaneocus

caleite-mudstone with ostracod fragmentsSecssscsns 2 0
6. Black calcite-mudstones alternating with black

shales, each in beds to 11 inches thick (heavily

Weathered)essecsssscscscossssesssesssasnssccsnses 1 0
5« Pine~grained, dark blue crinoidal limestones

(showing films of mud in thin-seotion parallel to

the bedding)s Brachiopod fragments in lower

Balfecscossenresassesanssssansscsscssassassasnane 3 0

/4. Blaok
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44 Blaock calcareous B8h&leessssivsrsccossssnssssnnss f£4. ins,
44 Blaock calcareous B8BAleecsscivsrvccsvsssnnvssanas 6
‘34 Fine~grained black limestone composed of "mud~ .

pelletas®, ostracod fragments, and coloanies of

calcareous algae up %o 1 cm, in diametersrioccss 1
2, Blaock calcareous B8halGiceceesensovcrcrosenonsoces 5
1, Black sub-porcellansous calcite-mudstone with

08tr2004 FragmeniBescecsecrosensnscsesssnssencee 1 (¢}

The limestones of the 5 feet of strata exposed west of Ballintleva
are all black calcite-mudstones with rare ostrecod remains,

The exposures due north of Balla are each of a few feet of
fine-grained, dark~blue oolitic limestones devoid of shale pare
tings. At the exposure 3 mile north of Balla lenses and ﬁands of
mottled and banded cherts up to 6 inches in thickness occur,
Petrographically the cclites are similar to the colite at Carrown-
tobereighter,. At Rockstown 4 mile north-ezst of Balla about 25
feet of fine~grained blue-grey oolite is exposed, The spheroidal
oolithe average 0,2 mm, to 0,3 mm. in sige, In common with t{he
rest of the rock they have suffered recrystallization, but it is
possible tc discern an original concentric structure of shells of
calcite around a calcite fragment, gquartz-grzin or foraminiferal
teast nucleus, The ooliths, together with foraminifera and ostra-
cod fragments (both carrying oolithic films of calcite), and tiny
rounded and corroded grains of quariz, are set in a matrix of
finely-crystalline calcite, Pyrite orystals up to several mill-
imetres in size are common.

The exposure 12 miles east-north-east of Balla, north of the
western end of the Ballinamore fault, is of 6 feet of fine-grained

dark limestones with rare orinoid osesicles and numerous colonies

/of Lithostrotion
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of Lithostrotion Jjunceun. In thin section the rock is revealed

as recrystallized to a fine-grained mosaic of calcite in whioh the
organic remeins -~ corals, crinoid fragments, brachiopod spines and
ostrecod fragments - though also recryitglliscd, bave retalned
their identity, At Ballinamore House about 2 feet of black
sub-porcellaneocus calcite-mudstone with & sparse fauna of Pro=
ductids is exposed in the bed of the Pollagh River,

At Magheraboy 1% miles south-west of Knock 10 feet of flat-
lying limestones with interbedded shales are exposed, Apart
from an 18 inch bed of black "mud~pellet" limestones with frag-
mentary gastropods 6 feet from the base of the exposed strata, all
the limestones are the dark blue fine~grained crinoidal type.

The fine~grained crinoidal limestones exposed at the small quarry
} mile north-west of Magheraboy contain nodules of black chert up
to a few inches in length. North of Ballyhowley House, 1% miles
south-west of Knock, 10 feet of fine-grained, very dark, orin-
oidal limestones are exposed, with a sparse fauna of athyrids and
productids,

On the eastern side of the reef limestone 1} miles north-
east of Manulla (Fig. 4, p. 62) there are a number of exposures
each of a few feet of the approximately 60 feet of bedded lime
stones of this group overlying the reef, These are well-bedded
calcite mudstones -~ dark-grey and lacking shale partings in the
lowest beds, but becoming black in the higher beds which have
interbedded shaly bands,

The exposures i mile south of Bohoge are of dark-grey bedded
calcite mudstones 10 to 15 feet above the reef limestones. They
are devold of shale partings and bands of black chert a few inches
thick are frequent, The limestones contain rare specimens of
Dibunopkyllum, athyrids and spiriferids, Bede 25 to 50 feet

/above
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above the reef are exposed 50 to 150 yards south-west of Bohoge.
These are black calcite mudstones in beds up to & foot or two in
thickness with thin shale partings. The limestones hav; a sparse
faune of productids and the shales contain rare lamellibranchs,

A smell exposure 100 yards north of Bohoge showe about 5 feet of
well~bedded dark-grey and black celcite mudstones with thin shale
partings and rere nodiles of»blue chert, Several thin bands of
erinoid debris occur, The most prominent fossils are partislly
silicified spiriferids,

¥o macrofossils were seen in oolites of this group. In
eddition to the specimens in the guarry at Carrowntobereighter
fragmente of Productus redesdalensis were cbtained from the
exposures near Ballintleva, Smzll zaphrentoids, Michelinia and
Syringopora occur in the 3 feet of black, calcite-mudstones
exposed %—mile east of the Carrowntobereighter gusrry.

Fauna,
Dibunophyllum bipartitum bipartitum (M*Coy)

Lithostrotion junceum (Fleming)
Michelinia favosa (Goldfuss)

Syringopora reticulata Goldfuss
Zaphrentoids (emzll)

Athyris sp,
Productus redesdzlensis ¥uir-Wood
Productus sp. (small)

Spirifer sp.

Ostracods

(60)



Fragmentary gastropods

Lamellibranohs, 90»“1;%_!3,
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(j) REEF LIMESTONE

Heef limestones are developed in the Balla Limestone at
Bohoge 1} miles north-east of Manulla, (Fig. 4, opposite), where
they have an oval outcrop measuring about + mile north to. south
by 300 yards in an east-west direction, At its northernm end,
where it exhibits quaquaversal dip, the reef rises from the plain
%0 the west in knoll-like form. Further south the reef has
suffered deeper erosion particularly on the western side, but the
slope up to the base of the overlying well-bedded limestones is
broken at the exposures 600 yards scuth-south-west of Bohoge by a
low north and south cliff of {the upper beds of the reef, This
06liff has behind it, on the eastern side, a dip slope made up of
the upper beds of the reef, before the general westward slope of
the ground is restored b& the outcrop of the overlying bedded
dark calcite mudstones of the Balla Limestone, Movements on the
plane of the HManulla fault north of the reef limestone have
resulted in steep synclinal folding on an ENE,-WSW. axis of the
limestones and the overlying shales, and the preservation of a
tongue of the latter on the axis of the syncline, This folding
has augmented the quaquaversal dip of the reef limestones at the
northern end of their outcrop.

Neither upward nor lateral passage from bedded to reef lime-
stones is exposed, The thickness of the reef limestones is
unknown, though they are at least 100 to 125 feet thick, The
knoll-like topography of the northern part of the outcrop appae
rently represents part of the original upper surface of a lenti-
cular deposit. Bedding structures can be seen following the
surface topography &t the group of exposures at the north-western

[end
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end of the reef (} mile west of Bohoge), which are of limestones
within only a few feet of the top of the reef. The massive,
grey, porcellaneous limestones contain numerous large colonies
of Lithostrotion pauciradiale, Diphyphyllum fasciculatum, and an
unidentified species of Diphyphyllum in addition to rarer speci-
mene of Dibunophvllum and brachiopods. The fossils are par-

tially silicified where they are exposed to atmospheric weathe-
ring, but are not silicified where still embedded,

Towardas the southern end of the outerop (600 yards south-
south-west of sohoge) about 25 feet of grey porcellaneous reef
limestones are exposed in the westward facing north and south
cliff and on the dip slope behind the cliff, The uppermost
beds sre within a few feet of the top of the reef limestone and
in them bedding structures are easily traced, In the lower 10
to 15 feet exposed bedding is not apparent in the limestone, but
may be followed from the dip and strike of the numerous beds of
chert in the limestone. Fossils are few at these exposures and
only rare specimens of Dibunophyllum and brachiopods were
obtained,

In thin section the reef limestone is revealed as an ext-

remely pure, very fine~grained cryetalline calcite-mudstone.
Rarely it contains fragments of brachiopod shells, productid
spines and orinoid ossicles., Ho algae or polyzoa were observed
and secondary dolomitization is absent at all exposures,

The reef limestones contain considerable amountes of black
chert which is present at a2ll exposures and usually makes up 30%
to 50% of the exposed thickness, The chext ocours in bands and
beds from 8 few inches to & yard in thiokness, and there are ’
numerous semi#vertieal sheet-like connections between the beds,

indicating a secondary origin. The overlying sandstones of the
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Upper Series suggest themselves as a possible source of silica,
though separated from the reef limestone by a total thickness of
about 150 feet of limestones and shales,

There is no continuous exposure showing the upward passage
of reef limestone into the overlying bedded, shale~-parted, dark
calcite-mudstones of the Balls Limestone, but this upward passage
is obviously a gradual one, Lhe reef limestones have bedding
structures in the upper layers, and the difference between the
uppermost reef limestones and the lowermost few feet of the
overlying limestones (exposed only on the eastern side of the
reef) lies chiefly in the well bedded nature, the darker colour,
and the smaller propcrtion of interbedded chert in the latter as
compared to the reef limestone, About 15 to 20 feet above the
reef limestones the bedded limestones contain shale partings and
these are a constant feature through the rest of their exposed
thickness,

The average slope of the ground between the highest point
of the reef-knoll, and the bed of the stream in the valley cut
in the shales on the axis of the syncline, is much less than the
average (northerly and north-westerly,) dip of the underlying
rocks, pieaumed to be between 10 and 20 degrees from the dips
of the uppermost beds of the reef limestones west of Bohoge, and
the shales exposed in the banks and bed of the strean, In view
of this, and the absence of evidence elsewhere of an unconfor-
mity at the base of the shzles, the bedded limestones overlying
the reef limestones on the eastern side have been drawn as a
continuous exposure underlying the shales on the northern side
of the reef, The single exposure between the tongue of shales
and the fault is & bed of blue chert 3 feet thick. The base

of the shales is not exposed.
/Fauna,
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Fauna.

Dibunophyllum bipartitum bipartitum (M'Coy)

Diphyphyllum ef, tasciculatum (Fleming)

Diphyphyllum spe. o
Lithostrotion pauciradiale (#'Cey) (Diphymorphie type)

Braohythyris sp.
Camarotoechis pleurodon (Phillips)

Productus productus Martin
Sgigifcr 8D«
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(k) SYHATA OF UNCERTALN AGE

Two isolated exposures, both in the eastern part of the

area, at Castleroyan, on the Trimoge River, 4 miles west of
'Kilkellyy and half a mile south-east of Bruff Cross Roeds, 2%
miles south of Kilkellys are of limestones whose relations
with the rocks to the west are uncertain,

At Castleroyan, well-bedded, dolomitized, crinoidal
limestone, containing Lithostrotion cf, affine (Fleming) and
Lithostrotion sp. may belong to the Aille Limestone.

At Bruff, a quarry showing twelve feet of current~bedded,
fine-grained, oolitic limestone, with sparsely distributed
orinoid oesicles, and rare small brachiopods, may be equivalent

to the Ballyhean Oolite of the western part of the ares,
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IV, DTHE UPPBR SERIES - SANDSTORES AND SHALES

(a) GERERAL

The contact betwaen the Balla Limestone and the overlying
rocks of the Upper Series is nowhere exposed, and the relation
between the two Series has been disclosed solely by mapping.
Exposures only a few feet each side of the junetion show no
alternation of facies, and though no limestone breccias have
been observed in the shales, the abrupt change in lithology and
fauna, from shallow-water limestones with a fauna of corals and
brachiopods, to non-calcareous shales and mudstones with a
fauna of goniatites and lamellibranchs, suggests in itself a
stratigraphical break and probable disconformity.

The Upper Series as a whole exhibits considerable lateral
and verticeel variation. The lowest group, consisting of
shales and mudstones, is about 100 feet thick in the west of the
outcerop and thickens eastward reaching a thickness of about 400
feet at the eastern side of the outerop, In the west of the
outcrop the shales and mudstones are overlain by several hundred
feet of grits and sandstones, divisible into three groups,

The sandstones thin eastwards and north-easiwards, dividing into
three distinct beds with intervening shale groups north-east of
Balla, The eastward thinning of the sandstone beds continues,
the lowest being the most persistent, Each shale group
thickens eastwards, and in the east and north-east of the out-
erop the Upper Serles is made up of shales and mudstones, with
rare siltstones (Fig. 5, opposite).

Except in the valley of the stream north of Balla, the base
of the Upper Series lies at the foot of a steep scarp. Erosion

/of the
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of the sandstones usually gives rimse to & steeper scarp than
that underlain by shales and mudstones, and where the shales
have interbedded sandetones,‘as on the hillsides north-east of
Balla, the outcrop of the sandstones may be recogniged by the
steeper portion of the scarp which they underlie,

The elevated nature of the ground underlain by the rocks of
the Upper Series (ranging up to 868 feet in the north-east of
~ the outorop), the steep slopes, and the deep gullies where the
streams have out into the softer shales, form a marked contrast
to the surrounding low-lying, gently-undulating, limestone
country.
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(v) THE SHALES

Just as the Upper Series as a whole displays considerabdble
lateral and vertical variation, so do the shales and sandstones
exhibit less spectacular variations in theunselves, The general
term "shales" is intended to cover all strata other than the
pale~coloured gritty sandstones of the west and south of the
ouiQrop of the Upper Series.

At the western side of the outcrop the shales reach a
thickness of about 100 feet where they underlie the lowest sand-
stone group east of Kanulla (¥ig. 4, p. 62)s The lowest beds
seen are exposed on the tongue of shales north of the reef lime-
stone, 300 yards north-west of Bohoge village, They are blue
mudstones a few feet above the bame of the Upper Series, They
are weathered to a soft blue clay, and contain a sparse fauna of
goniatites, chonetids and trilobite fragments.

These blue mudstones, which probably total no more than 15
feet in thickness, are overlain by 50 to 60 feet of alternating
black, well-bedded, c¢losely Jjointed, hard and compact mudstones,
and ferruginous, fissile, black shales with occasional sooty
¢arbonaceous partings, Individual beds in the mudatones range
from an inch to three inches in thickness. Rottenstones up to
6 inches in thickness are interbedded with the shales and mude
stones, The road cutting through the scarp 250 yards east of
Bohoge (Fig, 4, p. 62) exposes a section the base of which is
about 25 feet above the base of the Upper Series. The sucoe~
ssion isi- '

ft. 4ine,
4. Black well-bedded mudstoneSec.cvecseccessccssacscs 26 0
3. Rottenston®iscecesscccevecasorccncasscsesasaccsse 6
/2. Blaek
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4 ins,
2. Black fiassile BhaleB,.scecsvcescscnsscessrcsacscns 4 0

l. Black well~bedded mudstone8iesceescscvsscocescne 6 0

The base of the section in the roadside quarry 3 mile south
of Bohoge is about 40 feet above the base of the Upper Series,
The succession isi- | .

ft.  1ins,

T« Black fissile ferruginous shaleS.ecs.eensnrevsosns 6 0
60 Rottenntone..-............-......-....-..c...... 4
5¢ Black well-bedded mudstoneBs.scoscosccssssssssse 3 0

4. Black mudstones, extensively veined with

ocaloite, and with slump-bedding structures..esve. 1 8
‘3. Blaok well-bedded mudstoneBescessscssccccsosscsos 2 0
2., Blaock mudstones with spheroidal pyritous

bullions up to 18 inches in diameterseccesececsse 2 0
1. Black well-bedded mudstoneSesssceccccesncocossee 6 0

The alternations of mudstone and shale pass up into brittle
thinly bedded slightlyAterruginoua black shales underlying the
lowest sandstone group. About 4 feet of these shales are
exposed 1 mile east of Manulla,

The lowest exposed beds on the southern side of the outorop
are seen at several exposures, each of a few feet of shales,
Just north of the Ballinamore Fault 1 mile west—-south-west of
Ballinanmore, These are soft, papery, socoty~-black shales between
20 and 40 feet sbove the base of the group., These gradually
pass up into harder ferruginous; brown-weathering black shales
well exposed in the stream section 13 miles west—south-west of
Ballinamore, where two beds of tough blue siltstones each about

/a foot
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a foot in thickness are exposed about 200 feet above the base of
the shales, The junction between the base of the lower sand-
stone bed and the underlying shale is exposed in this stream
section and in the stream 1 mile west of Ballinamore, At bdoth
exposures the juncition between shale and sandstone is sharp and
&% the more westerly exposure there is no alternation of the

two facles, The exposures about 1 mile west of Ballinamore is
near the tip of the lower group of the sandstone, and from thov
discontimiocus exposures it is possible to reconstruct the
following successions-

A mat ()
in feet
6, Fine~grained, pale, iron-stained
gritty sendstonescesesececscvsrvvcsnncneosne 10
5. Flaky, brittle, thinly bedded black
BhaleSsesneccsssnsessosesssscncsssssessssss 12
4. Fine-grained, pale, iron-stained
gritty sandstonG,cvesesesensovscnnsessesocns 20
3s Perruginous fissile black shaleSiescsoseses 25
2. Fine~grained, pale, iron-stained
gritty sandstone.iscssseerccecossescecccncens 8
1. Ferruginous fissile black 8haleBeeccercesse 40

The base of the section is about 300 feet above the dbase
of the shales, and only the junction between 1. and 2, is -
expoaed,

The shalee between the lower and mliddle sandstone beds are
exposed 1} and 2 miles north-east of Balla, They are brittle,
flaky, elosely-bedded, slightly ferruginous black shales, of a
harder and more compact appearance than the shales below the

/sandstone
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sandstone group , and with a slighter tendancy to become brown
on weathering.

Shales between tne middle and upper sundstone beds are
exposed 1% miles south-south-west of bohamore where 4 feet of
waterlogged and rotten black ferruginous shale are exposed in
the bed of a small strcam.

In the east and nortbh-sast oif the outcrop the shales reach
a total thiockness of about 1,100 feet, The lowest beds exposed
are geen in the siream immediately south of Bushfield, and in
another smaller stream 1 mile north-norih-eant of Bushfield,
Beds estimated to be 40 to 70 feet above the base of the Upper
Series are exposed at several places in the bonks of the stream
200 to 450 yards south~south-east of Bushfield, well-bedded,
hard compact mudstones, grestly resembling those near the base
of the Upper Series at bohoge in the west, occur in beds up to
4 feet in thickness, in alternating succession with fissile,
ferruginous, brown-weathering, black shales, in beds up to at
least 18 to 20 teet in thickness, e to the discontinuous
nature of the exposures and the hipghly varied dips it has not
been possible to reconstruct the succession, The shales have
& rich fauna of crushed goniatites and lamellibranchs, together
with rarer chonetids and trilobite tftragments, About 1 mile
north-north~eest of Bushfield several exposures each of a few
feet of wellwbedded black mudstones are seen in the bed of the
strean, Ko shales are exposed but the profile of the stream
and the topography of the valley suggest that the mudstones may
be in alternating succession with softer strata.

The alternating series of shales and mudstones passes up-
warde into brown-weathering ferruginous black shales, with
occasional beds of very soft black carbonaceous mudstones up to
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several feet in thickness between 150 and 250 feet above the
base of the Upper Series, A 3 foot bed of this mudstone,
exposed in the stream } mile west of Bushfield, about 200 feet
above the base of the Upper Series, has a rich fauna of orushed
goniatites and plant fragments,

Higher than about 300 feet above the base of the group
the shales become less ferruginous, harder, flakier and more
britile than those below, and have a slighter tendensy to
become brown on weathering. At about 400 feet above the base
of the Upper Series 1 mile south-south-west of Bushfield two
beds of sough blue siltsiones are exposed; the lower bed is
about a foet in thickness and is separated by an estimated 30
feet of black flaky shales from the upper bed of siltetone
which is about 4 feet thick, These siltstones may be an east-
ward continuation of the lower sandstone group though there
are no exposures between the two. No siltstones were observed
at this level in the succession farther north, Exposures of
shales higher than 550 feet above the base of the Upper Series
are few,

At Carrowntleva 1% miles north-east of Bohamore beds about
650 feet above the base of the Upper Series are exposed in a
small stream where 8 inches of silty micaceous shale is seen
" underlying 1 foot of current-bedded, rusty-weathering, muddy,
micaceous siltstone, The exposures % mile north-west of
Bohamore are of beds about 850 feet above the base of the Upper
Series, These are slightly ferruginous black shales and shaly
mudstones, with occasional beds up to & foot in thiockness of
blue mudstones with cubes of pyrite, and flattened pyritous
concretions about an inch in diameter., @ About 1 mile south of
Bohamore black, fissile, slightly ferruginous shales about 900
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feet from the base of the Upper Series are exposed at the lower
end of a stream gully.

The highest beds, exposed on the axis of the syncline at
Bohamore are slightly ferruginous, thinly bedded, flaky black
shales, with occasional beds up to a foot in thickness of blaok

shaly mudstones,

Fossils are scarce in the shales and mudstones, except at
a few looalities, all within 300 feet of the base of the Upper
Series, Goniatites and lamellibranchs are crushed, and (apart
from the goniatites of the lowest mudstones exposed near Bohoge)
both goniatites and lamellibranchs are partially replaced by
limonite. The brachiopods (all small chonetids), though
unerushed, have been totally replaced by ferruginous substances,
as have the rare trilobite fragments, Identifiable fossils

were found at only five localitises, These weres

l. At Bohoge, 300 yards north-west of Bohoge village, 1% miles
north-east of Manulla, where a bed of heavily weathered, soft,
blue mudstone a few feet above the base of the Upper Series, is
exposed on the northern side of the steep~sided valley out by
the small strecam. The mudstone contains weathered and crushed

- specimens of goniatites of the Neoglyphioceras spirale (Phillips)

group, together with small chonetids and rare trilobite fragments.

2e A little south of the smithy at Bushfield, where from
Terruginous shales of the norihernmost exposure in the stream -
about 50 feet above the base of the Upper Series ~ the fellowing
fauna was collecteds

Chonetid (emall)
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cf. Aviculopecten losseni von Koenen
Posidonia corrugata R. kEtheridge, Jun.

cf, Pseudamusium concentrico-lineatum Hind

Goniatites of Neoglyphioceras spirale (Phillips) group
possibly Glyphioceras granosum (Portlock)

Sudeticeras sp. (finely crenulate and with radial striae)
Trilobite fragments
3. About } mile north-west of Bushfield smithy, where in soft

tlack mudetones approximately 200 feet from the base of ihe

Upper 8eries Sudeticeras sp, was found in association with plant

fragnents,

4e A quarry south of the road 2 mlles south of Bohols, where

Posidoniells cf, laevis (Brown) was collected from the 12 feet
of ferruginous shales about 250 feet above the base of the Upper

Series,

Se An isolated exposure north of the road 2 miles séuth»south—
west of Bohola, where from 4 feet of brittle, thinly-bedded,
slightly ferruginous, black shales about 300 feet above the base
of the Upper Series Posidoniella cf. laevis (Brown) and an

unidentified species of Eumorphoceras of a low El type were
collected.

Black ferruginous shales about 300 feet above the base of
the Upper Series exposed in the siream 7 mile north of Bushfield
yielded upidentifiablé plant fragments and a few fragments of
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lamellibranchs, Lamellibranch fragments were also collected
from black ferruginous shales at the exposures 1% miles north
of Bushfield and 14 miles north~north-east of Bushfield,

Ko fossils are recorded in shales or mudstones at higher

horigons,




(¢) ZIHE SANDSTONES

The sandstones are divisible into three groups, esch
group reaching its greatest thickness in the south-wes$ of the
outorop, on the axis of the syncline south-east and east of'
Msanulla, Here the lowest group is about 240 feet thick and
the middle group about 300 feet thick, The uppermost group
is not exposed but probably has a maximum thickness of about
200 feet. Traced northwards the groups thin rapidly until
they meet the Kanulla Fault, Eastwards the groups thin more
slowly in the country north of Balla, but north-east of Balla
the thinning is more rapid, and the groups become separated by
black shales, The rapid eastward thinning of the sandstones
continues, the lowest group being the most persistent, Mueh
of the northward and eastward thinning appears to take place by
lensing of individual beds of sandstone, for only at the eastern
tip of the lowest sandstone group is there any appearance of
interfingering and alternation of shales and sandstones, and
lateral passage of the sandstone into siltstones exposed south-
west of Bushfield.

The sandstones are massive, well-bedded (occasionally cur-
rent-bedded), and well-jointed rocks, usually suffering from
‘limonitic staining, though unweathered specimens are occasionally
of a uniform pale cream colour, Usually the rock is stained
throughout, but the coarser beds of the western outcrop of the
lowest group show typical incipient smpheroidal "blue-~hearted"
weathering, There is a general eastward dimimution in grain-
sise in each of the two lower groups, The numerous large
boulders of sandstone in the drift overlying the outorop, suggest
that an eastward diminution in grain-size takes place in the
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uppermost group also,

At the west of the outerop the lowermost and uppermost few
feet of the lowest sandstone group are finer grained than the
beds lying between, Beds a few feet above the base of the
group are exposed at Carrowkeel 1 mile south-east of Mamulla.
The grains in these ill-sorted sandstones rarely reach 0.4 mm,
in size, These basal beds, which are esiimated to bde only 1§
to 20 feet in thickness, are overlain by coarse felspathic grits
well exposed between Carrowkeel and the summit of Mamulla Hill,
The grains in these grits often reach 1,5 mm. in size and this
coarseness is maintazined through almost the full thickness of
the group where exposed on slopes of Manulla Hill, Current-
bedding occurs in the exposure 1} miles due east of Manulla,

The sandstones exposed at the foot of the eastern slope of
Manulla Hill 1} miles east-north-east of Manulla are near the
Junetion of the lower and middle sandstone groups. In these
beds the grains rarely reach 0.3 mm. in size and there are rare
partings of fissile, micaceous, silty, black shales between the
beds of ferruginous sandstone. Erosion of these fine-grained
beds gives rise to a well-marked north and south valley feature -
& feature which is repeated to the east, 13 to 2} miles north of
Balla, at the junction of the middle and upper sandstone groups,
-though the underlying strata are not exposed.

A gradual overall diminution in grain-size in the sandstones
of the lower group takes place between the exposures north-north-
east of Balla - where the largest grains measure about 0,7 mm.,
eastwards to the tip of the lower group -~ where the grains
rarely reach 0,4 mm,

Exposures of beds in the lower half of the middle sandstone
group 12 miles east~north-east of Manulla are ill-sorted grits

/with

(18)



with grains up to 1.5 mm. in size, The exposure 12 miles west
of Ballinamore is of 10 feet of current-bedded rusty sandstones
in whieh the grains rarely reach 0.4 mm, in sige,
Petrographically the sandstones of the Upper Series differ
from those of the Lower Series in a higher concentration of
felspars (mainly miocrocline and microperthite, ofien heavily
weathered), and in the greater angularity of the quarts grains,
The fine~grained sandstones at the junction of the lower and
nmiddle sandstone groups have thin films of mud between the
grains, The fine-grained sandstones at the sastern tip of the
lowest group have 2 matrix of clay minerals, but thin section
reveals that this has resulted from a breakdown of the felspars,

No fossils were found in the sandstones,

The orescentic outerop of "Carboniferous Basal Sandstone®
marked on Ordnance Survey One Inch Sheet 75 at Ballinamore is
& ridge of glacial drift unusual in consisting of large,
sngular boulders of sandstone set in a matrix of almost pure
sand of similar colour and grain-sige, Ko rook occurs in situ,
but in their comparatively high felspar content, the angularity
of the fragments and the limonitic staining, they resemble the
sandetones of the Upper Series rather than the Basal sandstones
-of the Lhower Beries, and were derived from the “solid” eutorops
$o the noxrth.
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V. THE AGE OF THE STRATA

Of the faunas of the Basal Sandstone, the Lough Akeel
Qolite and the Castlebar River Limestone, novsingle fossil, nor
the assemblages as a whole, give any exact indication of the
horison. (Pylothyris is found in beds ranging up to, and
including, those of a demonstrable D zone age, both in this and
other areas in north-western Ireland).

The first fossil which gives any indication of the age of
the containing limestone is Thysanophyllum pseudovermiculare,
which is found at the base of the succeeding Aille Limestone,

which suggests, by comparison with beds in the north-west of
England, an horizon low in the Composita gregaria sub-zone of

Garwood’s Athyris glzbistria zone, Specieg of lithostrotiontids
are found, in limestones of suitable lithology, throughout the

reat of the limestone succession, i.e., in all limestones higher
than the top of the Castlebar River Limestone.

There ip no proof of the age of the beds below this
Thysanophyllum pseudovermiculare horizons but there is a

continuity of sequence from the basal sandstone upwards, and the

basal unconformity may thus be correlated with the widespread
mid-Avonian (sub-Visean) unconformity seen elsewhere in Ireland
and across the Irish Sea, the Basal Sandstone and the two
succeeding Limestones being laid down within Visean times.

The association of species of fasciculate lithostrotiontids
with large caniniids in the Aille Limestone suggests in itself
& bigh 0281 age, supported by the presence of Carcinophyllum
- 8 X,

The fauna of the succeeding Barney Limestone, eonsisting
prineipally of many species of ocerioid and fasciculate
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lithostrotiontids, and several species of Linoproductus,

(including one comparable with Vaughan's Linoproductus corrugato-

hemisphaericus mut, Sz) suggests a mid-Visean horizon,
Carcinophylium simplex is found in the lower beds, and Composita
ficodef in the uppermost beds, only. In the Sligo syncline,

north of the Ox Mountains, Lithostrotion portlocki was collected
by Oswald from the Ballyshannon Limestone, to which he ascribdes
a 0281 age,

The Ballyhean Oolite fauna of one species of fascioulate
Lithostrotion and one species of Syringopora sheds no light on
the exact age of that horizon. However, the occurrence- of
Davidsonina carbonaria in association with Composita fiooideg in
the immediately overlying, lowest, beds of the Ballycarra

Limestone would seem to indicate unequivocally an 52 age for that
part of the succession. ’

Oswald recoxrds no fossile giving a direct indication of an
82
able to correlate the Mullaghmore sandstone lying midway in his

age for any of the rocks of the Sligo syncline, but he was

4,000 foot, principally calcareous, succession, with the Kesh
S8andstone of the Omagh Syncline, in which Davidsonina carbonaria
was discovered by Simpson,

The suceceeding Ballycarra Limestone falls into a gone

certainly not older than S, , yet &t many horizons the fauna

y
possesses facies similar ti that of the Aille Limestone, and the
fauna is at first glance deceptively like that of the lower
Caninia gone, The association of fasciculate lithostrotiontids,
caniniids, large pustulids, and Tylothyris is familiar from beds
eight hundred feet beneath the Ballycarra Limestone, In detail
the asgemblage differs, Lithostrotion pauciradiale is found
throughout the whole thickness of this group , Caninia subibicina
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in the uppermost 250 feet, and Lithostrotion junceum and

Dibunophyllum bipartitum bipartitum in the uppermost 150 feet.

A D age may be ascribed with certainty to.the uppermost 150 feet
of the Ballycarra Limestone at least, An interesting occurrence
is that of Daviesiella carinata in beds of coarse crinoid debris
about 100 feet below the top of the group, (in association with
Dibunophyllum bipartitum bipartitum amongst other foseils), a
fossll recorded in, and indeed diagnostic of, rocks belonging to
the czsl sone in the north of England., The position of the
dividingwline between the 52

of the division between the 02S1 and 82 gones lower in the

and D zones is no clearer than that

succession,
The ooccurrence of Dibunophyllum together with Lithostrotion
Junceum in the Balla Limestone indicates that it too falls into

the D zone, Productus redesdalensis found in these limeatones,

is found in rocks of Dl and D2 age, including the Hurlet Limew
stone, in Northumberland and Scotland, Dibunophyllum ocours
also in the reef limestones,

In the 8ligo syncline, Oswald's Mullaghmore Sandstone is
succeeded by a calcareous shale, the Benbulben shale, The shale
is overlain in turn by the Glencar Limestone from whioch Oswald
records & single specimen of Dibunophyllum. The Glencar Lime-
stone like the Ballycarra Limestone, contains a facies fauna
highly reminiscent of the Caninia gzone, The succeeding Dartry
Limestone has developments of reef limestone within it, The
Dartry Limeatone itself contains Lithosirotion junoeum, and
Oswald collected Dibunophyllum from below the reef limestones,

Goniatites of the Neoglyphioceras spirale group oscurring
a few feet above the base of the Upper Series are indicative of
3 P2 horizon, There is no marked unconformity between lime..
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stones and shales, and an indeterminate thickness of the upper
part of the limestone succession may have been laid down in D2
timesn,

The oecurrence of 2 species of Sudeticeras in assooiation
with goniatites of the Neoglyphioceras spirale group 50 feet

above the base of the shales, and of Sudeticeras alone 200 feet

above the base of the shales, confirms that the lowermost 200
feet of the Upper Series, at least, belong to the P2 sone, In
shales 300 feet above the base of the Upper Series, specimens of
a species of Eumorphooeras of a type suggesting a low El zone
ocouy, The preclise position of the Pa-E1 boundary is uncertaing
and the age of the higher strata, from whioch no fossils have
“been obtained, remains unknown,
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VI. THE SILLS

Five sills of olivine dolerite are intruded into strata of
the Lower Beries. All seem to be non-transgressive, the strike
in each case running with that of the surrounding country rock,

The lowest, in terms of stratigraphical horizon, occurs
between Lough Mallard and Derrycoosh, some 2} miles wgst of
Castlebar, The s8ill is just over 4 mile in length, and reaches
8 maximdm thickness of approximately 35 feet. It is intruded
at the base of the Carboniferous Basal Sandstone, and lies
between it and the underlying pebbly sandstones of the 0ld Red
Sandestone series.

4 ®ill exposed for a mile with a maximum thiockness of
approximately 30 feet is intruded into the Basal Sandstone some
40 feet above the base, } mile south of the village of Park 5
miles north-~east of Castlebar.

Two 8ills follow the junction of the Lough Akeel Oolite and
the Castlebar River Limestone. Of these the smaller lies just
south of Dooncastle, 24 miles east of Westport, and is just over
4 mile in length, and about 30 feet in maximum thickness, The
larger runs & total distance of 4% miles east-north-eastwards to
the village of Turlough. It reaches a maximum thickness of
about 100 feet, Its outerop follows a topographically long,
low ridge.

The fifth sill is intruded into the limestones of the Aille
Limestone group, 200 feet above the base of the group, at
Enockatemple, 24 miles west-south-west of Bohola, It is 2 mile
in length, and reaches a maximum thickness of approximately 40
feet.

The sills are all composed of the same type of olivine

| /dolerite,
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dolerite. The augite in all sections examined is titaniferous,
the colouring being sufficiently strong in some sections to
warrent use of the term "titanaugite", The augite encloses the
laths of plagioclase in typical ophitic texture, The olivine
is quite unaltered in unweathered specimens,

An exposure in the bed of the Clydagh River at the eastern
end of the northern side of the sill south of Park, 5 miles
north-east of Castlebar, shows a contact of the sill with the
Basal Bandstone. The effects of the sudden chilling of the
magma extend for several feet into the sill, with the formation
of a black, almost opague, basic glass, containing small orystals
of plagioclase and augite, in imperfect variolitic texture near
the contact, and in intersertal texture farther away,

The contact-metamorphic effects of the sill extend for only
a few inches into the sandstone, which is indurated and the
original bedding is obscured. Thin seotions reveal the rock to
have been shattered close to the contact, most noticeably along
a series of planes inclined at a low angle away from the sill,
These shatter-planes are infilled by calcite. Boundaries
between quartz and felspar are crenulate, due to corrosion,

The felspars themselves are clouded, an effect which seems to be
due to the growth of a great number of tiny inclusions,

Close to the contact the spaces between the sandstone
grains are often occupied by "strings" of small magnetite
crystals, and large skeletal crysials of ore material, are
developed inthe sandstone at the actual contact,

No contacts between sills and limestones were seen on the
area, evérwwhere they are obscured by drift or overburden,

Dolerites of a similar petrographic type to those offtho
sills are represented both in areas of Carboniferous and of

[Tertiary
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Tertiary‘ igneous activity in Britain, The sills possess no
feature which would lend itself to their being ascribed to one
period rather than the other, |
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Vil. BSIRUCTURE
(s) QENERAL

The map reveals the structure of the ares to be essentislly
that of a synoline having & variable degree of pitch in a general
easi-north~easterly direction. In detail a number of subsidiary
folde complicate the major structure, and there hae been some
disturbance by faulting. The structures are of Armorican age,
however, over most of the area both folding and faulting show
a general Caledonoid trend paralleling the Ox and Curlew Mountain
axes (Fig., 6, opposite).

The Carboniferous rocks of this part of North-West Ireland
overstepped the axes of the 0x, Curlew and Pariry Mountainse,
During one or more phases of the Armorican orogeny strong KEW,~SE,
compression on the metamorphic basement rocks first resulted in
the folding of these basement rocks and the overlying Carbonife-
rous strata into a number of broad synclines with intervening
anticlines, The synclines, of which the Castlebar syncline is
one, are now occupied by Carboniferous strata, while erosion has
removed much of the Carboniferous cover over the antieclinal axes.
Thus the northern side and western tip of the Castlebar synoline
are bounded by a rim of metamorphic rocks, except in the region
a few miles north-west of Castlebar, where the metamorphie rocks
'8til]l carry a cover of 0ld Red Sandstone strata.

When the faults of the area are studied in a direoct
relationship to the Carboniferous strata they affeot they some-
times exhibit considerable obliquity to the strike of the
latter, nevertheless they show a general parallelism to the
anticlinal axes of the 0x and Curlew Mountains over most of the

/area

(87)




area and to the axis of the Partiry Mountains in the south-west

of the area, With respect to the overall pattern of folding
they are in fact strike faults, fraoture having taken place
parallel to the uprising anticlinal axes, The Corveagh Fault

is associated with the uprising of the Corveagh Hill axisy the
Manulls Fault east of Ballyhean with the uprising of the Ox
Mountaina axisy <the Ballinamore Fault with the uprising of the
Curlew Mountains axisy and the Manulla Fault west of Ballyhean,
the Claureen Fault, and the Derrycraff Fault with the uprising
of the Partry Mountains axis. The faulting took place after the
initisl gentle synclinal folding, as a result either of fracture
in the basement rocks consequent on increasing deformation or of
differential movement of the basement and the overlying Carboni-
ferous rocks, The Ox Mountains are bounded on their northern
side by & fault parallel to their axis (Oswald 1955), and a series
of faults parallel to the axis exists in the Ox Mountains theme
selves,

The structures in the basement of relatively rigid meta-
morphic rocks were therefore the major controlling influence in
the development of structures in the overlying Carboniferous
rocks of this area,

In the south~-west of the area, in the Ballintober-Ballycarra
region, the folding swings through a NW.-8E, to a N.-S, direction;
again controlled by the underlying structures, the nature of
which is revealed in the metamorphic rocks of the nearbdby Paritry
Mountains, whose axis has a general NFRE,-S8W, direction. The
rocks of the Partry Mountains have many faults parallel to the
axis, and it ie to this series of faults that the Claureen Fault
belongs, mechanically at least, and possibly in age also.
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(b) THE FAULTING

Five normal faults affect the roocks of the area (Fig, 6,
Pe87)t=

1+ The Corveagh Fault at the western end of the area. The
maximum measurable throw of this fault is approximately 500 feet,
in the region south of Allle, '

24 The Derrycraff Fault, in the extreme south-west of the area,
The throw of this fault is at least 100 to 150 feet, east of
Derryoraff,

- 3s The Claureen Fault, south of Ballyhean, The downthrow on
dhe eastern side of this fault remains roughly constant at
epproximately 900 feet throughout the whole of that part of the
fault lying inside the area,

4 The Manulla Fault, which extends across the area from
Killavally in the south-west to Bohola in the north-east,

Viest of the junction of the fault with the Claureen Fault
(Fig. 3, p.29), the downthrow is to the northern side, being at
a maximum of at least 900 feet immediately weast of the junction.
Westwards from the junction the throw gradually decreases and
the fault is thought to die out in the Carboniferous Basal sand-
stones of the Allle River valley scuth-west of Killavally.

Inmediately east of the junction with the Claureen Fault
the throw is probably very slight. There are no exposures to
the southern side of the Manulla Fault here, and it is impossible
- %0 be sure whioch side iﬁ downthrown. The presence and position
of the fault are clearly indicated by the course of a valley
produced by erosion along the fault plane. Thie valley has to
ites northern side a persistent ;ow fault scarp. Tracing the
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fault still further ecastwards into the country south-west of
Ballyhean, it is possible %o say with certainty that the southern
side of the fault is the downthrow side, Further east the
sduthern side of the fault remains the downthrow side auntil the
fault leavea the area at Bohola, The throw reaches & maximum
a% Boleyard, approximately 3 miles south-west of Bohola, where it
is approximately 1,600 feet, From this point the throw shows a
gradual diminution eastward, and at Bohola it is approximately
900 feet,

An exposure of the fault-plane itself, the only exposure of
a fault-plane on the area, occurs 4 mile east-south-east of
Ballyhean, (Pig. 3, p. 29). The exposure measures approximately
20 feet in a direction at right angles to the fault and is wholly
eomposed of brecciated limestone, (originally orincidal limee
stones of the Barney Limestone), which has been recemented by
calcite, Ho trace of original bedding or other structures
remains, the limestone fragments are extensively recrystalliged,
and the only fossils observed were rare comminuted crinoid
fragments,

The effects of the Claureen Fault, and of the Manulla Fault
west of the junction of the two faults, are cleosely connected.
Botween them lies & triangular horst-like block of schistome
Lower Paleozoio rocks, carrying over much of their surface an
unconformable thin "skin" of Carboniferous Basal sandstone,

Se The Ballinemore Fault, Where this fault bringe limestone
of the Ballyocarra Limestone against shales of the Upper Series
the throw is approximately 400 feet,

Much of the outerop of the shales and sandstones of the
Upper Series lies in the graben between this fault and the
eastern part of the Manulla Fault.
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On the geological map of north-west Ireland as a whole, the
sandstones and shales of the Upper Series, the highest beds of
the Castlebar syncline, appear to lie on a westward continuation
of the Curlew Mountaine axis, However, the antiolinal axis
at the eastern end of the Curlew Mountzine turns fron an B,~W,
t0o an almost HE.~SW, direction, and the rocks of the Upper BSeries
1ie on the axis of the syncline between the anticlinal sxes of
the Ox and Curlew HMountsins, The position of the rocks in the
greben between the faults has assisted in their preservation in
their present position. The two faults lie sub-parallel to the
strike of the general folding &nd are related to the latter, the
Manulla Fault east of Ballyhean being & fracture associated with
the uprising of the Ox Mouniains axis, and the Ballinamore Fault
with that of the Curlew Mountains axis. Unfortunately owing to
lack of exposures there is no evidence as to how far the
Ballinamore Fault continues into the limestone country around
Kiltamagh,
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(¢) THE FOLDING
Seven subsidiary fold axes may be recognised (Fig., 6, p.87)s=~

P The Aille River synclinal axis in the extreme south~west of
the area, At the south-western end of this axis associated
minor anticlinal and synclinal axes to the north-west have
resulted in a marked widening of the outcorop of the Carboniferous
basal sandstones.

2, The Aghagower synclinal axis at the western end of the area,
This unites with the axis of 3. below, west of Ballyhean,

3. The Ballyhean synclinal axis,

™ The Bohamore synclinal axis, running HE.-8W. across the
duterop of the Upper Series.

5 The Kilkelly anticlinal axis, at the eastern end of the
Curlew Mountains.

6. The Rathduff anticlinal axis, south of Balla, This appears
40 be a continuation of the Kilkelly axis, but there are no
exposures between Rathduff and the Carboniferous basal sandetones
of the western tip of the Curlew Mountains,

Te The Ballintleva synoclinal axis, north of Mayo, This axis
may run eastwards into the region of the exposures south-east of
Knock,

In addition to the above many relatively minor fold axes
affect the roocks of the area, Prominent among these are the
¥.~-8., RE,~-8W., and E,~W, axes of the region south of the Manulla
Pault west of Ballycarra, The folding on KE,-¥, axes south of
the Manulla Fault 2 miles west of Ballycarra, is secondary
folding produced by movement on the fault-plane, Between the
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northern end of the reef limestone and the Manulla Fault (2
miles north-east of Manulla), a small syncline with an ENE,-WSW,
axis is also a secondary folding effect produced by movements
on the fault-plane (Pig. 4, p. 62). The dips on the limbs range
up to 45° and the shales of the Upper Series are preserved on
the axis of the syncline, A little east of Barney movement on
the Manulla Pault has produced a reversal of regional dip on each
side of the fault-plane, Elsewhere the effeot of the faults
has been a steepening of an already-existing regional dip,

Except in the neighbourhood of the faults the angle of dip
is usually low, Five to ten degrees of dip is usual for rooks
of the Lower Series where these crop out, except the reef lime-
stones whioh exhibit dips up to twenty five degrees, Up to
fifteen degrees of dip is usual on the outcrop of the Upper
Series, except at the western end of the outcrop, where the
shales rest on the bedded limestones overlying the reef, and
where the dip averages twenty five to thirty degrees.

The shalea of the Upper Series, as mapped, appear to show,
osnsiderable leocal folding. The apparent diversity of dips
oocasionally exhibited over quite & small area may be due to
puckering of the incompetent strata, and in part to surface
disturbance of the strata by glacial action.
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'VIII. HISTORY OF DEPOSITION

Though the conglomerate at the base of the Carboniferous
rocke of this 2rea is quite thin, and the basal sandstone of only
moderate thiokness and lacking ocurrent beddings yet the pedbdle
beds of the basal sandstone and the coarse deposits of amgular
quartzes which overlie the basal sandstones in the north of the
area, and the current-bedded nature of the Lough Akeel Qolite,
suggest that the sea which covered the area in Mid-Avonian times
eould not, at first, have been of any great depth, At this
stage of the geological history the deposits were accumulating
in a sea, which though shallow, overstepped the pre-~Carboniferous
rocks of the present-day Ox Mountains, as well as those of the
mountains of the country south of Clew Bay, as is shown by the
presence of the two outliers of Carboniferous basal conglomerste
on the Fornamore plateau, 6 miles south~west of Lerrycraff,
which rest horizontally and with unconformity on the Lower
Paleozoic roocks (furner 1952)., Deposition was at this time
taking place north of the Ox Mountains in the Clew Bay, Balline,
and Sligo symeclines,

The Carboniferous limestones accumulated in what finally
became a deep basin of sedimentation, the limits of whieh
extonded far beyond the confines of the area which forms the
subject of this thesis, Oswald (1955) has noted that in the
sastern part of the Sligo syncline the Ox Mountains axis exerted
an antiolinal effect during the deposition of the strata,
resulting in & thinning of the lower members of his succession,
The axes of the Ox and Curlew Mountains did not make their
presence felt in the Castlebar area during the laying down of
the sediments, but the pebble beds of the Lough Akeel Oolite,
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which thicken northeastwards, suggest a source of detritus lying
north-east of their present outorop, and are a possible reflection
of the antiolinal effect ncted by Oswald. The Allle Limestone in
4he region between the faulis north of XKillavally appears to de
reduced to two~-thirde of the thickness developed on the north

orop of the group beitween Aghagower and Bohola, though the rocks
do not differ lithologically from those of the north crop, The
*mud-pellet” limestones of the CGastlebar River Limestone, the
abundant coral faunas of the Allle and Barney Limestones, the
presence of oolitic horizons, and the frequency of detrital

gquartz throughout these menmbers, are a demonstration of the
shallow-water nature of the deposition. ‘

That conditions during Mid-Visean times became even more
shallow is indicated by the development of oolitic¢ horizons in
the upper beds of the Barney Limestone, and by the occurrence
of graded~bedding structures in the fragmental limestones,
‘aonsequent on sharp changes in current velocity in a shallows
water environment. These features foreshadow the conditions
under which the Ballyhean Qolite wae laid down. The beds both
immediately underlying and overlying the Bzllyhean Uolite
eontain Composita ficoides, the overlying beds having Davidsonina
carbonaria also. There therefore seems a possibility of the
ocorrelation of the Ballyhean Oolite with the shallow-water "Calp"
sandstones of the Sligo and Omagh synclines (Oswald 1955 and
8impson 1955). In the Omagh syncline the Clonelly ("Calp")
Sandstone, a mainly calcareous sandstone, contains developments
of sandy oolitic limestone, and from it Simpson records

Davidsonina carbonaria and Composita cf, fieoides,

Following this phase there was a gradual return to condi~-

tions of rather deeper water, The lower beds of the Ballycarra
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Limestone have thin beds of ocolite, and there is a development
‘0of shallow-water, mud-pellet limestones 50 to 80 feet above the
base of the .group.. As during the laying down of the Aille and
Barney Limestones, conditions during the deposition of the rest
of the Ballycarraz Limestone remained relatively shallow,

Detrital quartz is 2 constant feature of the limestones, which
have a rich fauna of corals, none of which show evidence of
having moved far, if at all, from position of growth. The fine
grained crinoidal limestones of all but the lowest 100 feet
oontain beds consisting largely of coarse crinoid debris. The
rapid changes in grain sigze in these beds, both laterally and
vertically suggest the equally abrupt changes in current velocity
assoclated with a shallowing of deposition.

The latter conclusion is strengthened by consideration of
the types of lithology exhibited by the strata of the Balla
Limestone, These fine-grained dark limestones, which have
developments of oolite, mud-pellet rocks, and calcareous shales
throughout, have all the appearances of a shallow-water deposit
l1aid down under relatively tranqguil conditions. The fasuna,
though sparse, is however that of an open-sea rather than an
estuarine, brackish, or lagoonal deposit.

No exposure showing lateral or vertical passage of the
bedded Bella Limestone into reef limestone exists, but the
vertical passage from reef limestone into bedded limestone is
seen at the western side of the reef, The knoll-like form of
4he reef is a sedimentation feature, the bedding at the northern
end of the reef closely follows surface topography (Fig. 4, p.62),
and the present topography represents to some extent at least
the original upper surface of the reef,

The succeeding shales show little or no angular unconformity
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with respect to the Balla Limestone, yet the junction, though
aaﬁhert exposed, must be an abrupt one, If, as in the S1igo
syncline to the north (Oswald 1955), the reef and the bedded
limantgnei in which it is developed are of D, age, then the
stratigraphiocal break between limestone and shale represents at
least the whole of the D, (Pl) zone. If limestones of D2 agé
are present here, then the break is relatively smaller,

The Bollandian and Namurian rocks of this area are typical
shallow-water shales, mudstones, siltstones and sandstones,
having in the lowermost third a sparse goniatite~lamellibranch
fauna, The lowest mudstone~shale group appears to be persis-
tont, unlike the lowest shales of the Glenade beds in the Sligo
syncline (Oswald 1955) which are overstepped by the succeeding
sandstone,

The onset of this sandstone~-shale sedimentation phase in
Rorth-Western Ireland is diachronous, dbeing later in this area
than in the Cuilcagh and Clogher—Slieve Beagh areas (Padget 1953,
1951), 50 to 80 miles to the east, The fauna of the lowest
shales of the "Yoredale Beds" of the Clogher~Slieve Beagh area,
sbout 8C miles east-north-east of Castlebar, (Padget 1951), is

indicative of a B, age for the beds, On Cuilecagh mountain 50

2
miles east-north-east of Castlebar the lowest shales, which over
lie 300 to 400 feet of "Yoredale sandstone™, contain a Plb zoNe

fauna, (Padget 1953). Padget suggests that the underlying sande

stone may be, in part at least, of P, age. In the Castlebar

l1la

syncline the lowest shale is of P, age, Thus the onset of the

phase seems from & consideration if the three areas, to be
progressively later westwards - an offlap phenomenon implying
‘relative uplift, first in the east and then travelling westwards
with a gradual retreat of the sea to the west.
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The fact that the sandstones of the Upper Series become
finer in graim-sige, thin, and finally die out %o the morth snd
east suggeats & source of supply of msterial to the soutbewest
of the present outorop, pou:bly in the region of, or beyoad,
m aaluy nanu'.
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JOH BRINDLE.

SUMMARY

The Castlebar syncline of Carboniferous rocks lies in the
southern hslf of County Mayo, Eire,vand forms a variably
pitching downfold between the Ox Mountsins anticline and an
echeloned extension of the Curlew Mountains anticline, The
area mapped extends from the village of Strade in the north to
an east-west line running & little south of the town of Kayo,
and also includes the Carboniferous rocks of the upper valleys
of the Aille and Derrycraff Rivers, west of the Partry Mountains,
The area &s a whole is low=lying, the greater part being less
than 300 feet above sea level. The sandstones and shales of
the highest beds form two north-and-south ridges in the east-
central part of the area, the eastern ridge, which rises to over
800 feet above sea level, being the highest ground of the ares,

The Carboniferous strata rest unconformably on a dasement
of Dalradian schists; Silurian schists and schistose grits, and
pebdly red sandstones and conglomerates of the 0ld Red Sandstone
period.

The following succession of Carboniferous rocks has been
establisheds
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14, Sandstone 200 to O feet. LOWER

13. 8hale O to 350 feet. BANURIAN
UPPER 12, 8Sandetone 300 to O feet, AND
SERIES 1). Shale O to 350 feet, UPPER
10, Sandstone 240 to O feet. BOLLARDIAN
9s 8Shale 100 to 400 feet.
DISCONFORMITY

8, Balla Limestone (inoluding reef
limestones) 200 feet.

T« Ballycarra Limestone 550 feet,

6. Ballyhean Oolite 80 feet, CARBONIFEROUS
LOWER 5. Barney Limestone 300 feet, LIMESTORE
S8ERIES 4. Allle Limestone 450 feet. (VISEAN)

3, Castlebar River Limestone 160 feet,
2. Lough Akeel Oolite 150 feet,
1. Basal Sandstone 80 to 150 feet,

The foseils of the Basal Sandstone are confined to the upper-
most beds, Fossils are scarce in the two Oolites and in the
fine~grained, shaly Castlebar River Limestone, The Aille, Barney,
and Ballycarra Limestones are crinoidal limestones having a rich
coral~brachiopod fauna throughout, that of the Aille Limestone
indicating a C
82
Limestone and in the lower beds of the Ballycarra Limestone, The

281 age for that part of the succession. Typical
gone fosslls are present in the upper levels of the Barnsy

uppermost 150 feet of Ballycarra Limestone, together with the
Balle Limestone (s shallow-water deposit of calcite-mudstones,
oolites, "mud-pellet” rocks and thin shales, conitain & D zone
fauna, as do the reef limestones.
In the west of their outerop, with the exception of the
shales and mudstones of the lowest group, the whole thickness
/of the
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of the Upper Series is made up of unfossiliferous sandstones
divieible into three groups, Each sandstone group thins
eastwards, and the sandetones finally divide into three distinct
beds with intervening shales, Each sandstone group shows a
gradual eastward diminution in grain-size, In the east of the
outerop the full thickness is made up of black shales, mudstones
and rare siltstones,

The shales and mudstones have & sparse fauna of goniatites
and lamellibranchs. Gonlatites collected from the lowermost
200 feet of shales, both in the east and west of the outcrop
indicate an Upper Bollandian (PZ) age for the containing beds.

About 250 feet above the base of the shales low E, zone goniatites

were collected from an exposure in the north of tie outerop. No
fossils were found at any higher horizons and the age of the upper
beds remains uncertain,

The rocks of the area are folded into a series of major and
minor folds. The fold axes generally have an ENE,-WSW. or NE,-
8W, trend, except in the south of the area, just east of the
Partry Mountains, where the fold axes swing round to a N.-8S,
direction, paralleling the axis of the Partry Mountains,

Five major normal faults are present, Of these, four have
the general ENE.-W3W. or NE.-SW., trend, The fifth, in the
district east of the Partry Mountains referred to above, is a
K.,-8, fault,

Except in the neighbourhood of the faults, dips generally
are slight, ranging up to 10 degrees in the Lower Series, where
these erop out, and up to 20 or 25 degrees on the outerop of the
Upper 8eriles, ,

The geological history of the area begins with a mid-Avonian
marine transgression, noted elsewhere in North~Western Ireland.
/The roocks
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The rocks of the Lower Series were luid down under open—sci,
fairly shallow-water conditions. during 4did-Visean times
conditions became temporarily even more shallow, when the
Ballyhean Oolite wos deposited. At about this time the shallove
water Calp Sandstone was being laid down elsewhere in Horth-
Western Ireland., ‘I'he cross—bedded nature and rapidly
fluctuating grain-size of the highest beds of the Ballycarra
Limeatone are sn indication of shallow-water conditions. The
deposition of the Bella Limestone, a shallow~water seuiment = 1th
mud~-pellet rocks and fine-grained ocolites in addition to thes very
fine~gralned black calcite~mudstones, and & development of reef
limfstone north-east of Banulla, brought to & close conditicons
of calcareous sedimentation. Though no marked angular
unconformity is apparent the lowermost shale of the Upper Sexies
rests with en sbrupt junction om the Balla Limestone.

Apart from the zlacial deposits, (mainly boulder olay),
and the extensive developments of peat — both of which obscure
the nature of ithe undsrlying rocks in some parts of the arca -
no deposits younger than Carboniferous exist in the area,

Five non~transgressive sille of olivine dolerite, which
nay be of either Fermo-Carboniferous or Tertiary age, are
intruded into the rocks of the Lower Series near the northern
edge of the synclins,
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