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Tiie Lower Caroom fb6aors rocns c esciloeo. .t u-ij.s
paper cover a wide outcrop m u e jOuiitiBs ox oligo,
Leitrim anc* soutnern Reneged; coming cc oatcrop over
an area of some 2p0 souare miles, tney exteno. from
3al.3-gshannon in ixie noxlui o BuliioOCLcne in wul e sociun®
and thence v/estwards alone the Cx fountains chain to
Kiltyclougher. The Carboniferous outcrop is continued
in the-north-east into the mountains of Fermanagh, and
to the east it passes under roots of Upper- Carboniferous

0%

The district generally may be regarded as mountain-
ous; the Benbulben Rangeand the Dartry hountains occupy
the central parts, beingbounded on the north and west
by a low coastal belt three to five miles'wide. The
northern extremity of the Cx mountains chain enters the
area from the south-west and extends as far as Lanor-
nanilton; between tnis anci tne Benbuloen Range lies .
rugged mountainous area similar to thecentral tracts.

The Benbulben Rangeand the Darfry mountains con-
sist of a deeply dissected plateau rising by sharp
precipitous escarpments to more than 1300 or 1400 feet -
above the coastal plain.- The undulating moorlands of

the Benbulben plateau culminate in Trushmore (2113 feect),



while the Dartry Mountains above Lough Melvin.rise in
many places above 1pOO feet, and reach over 170C feet
in the north-west.

Two great passes, G-lenade and G-Iencar, intersect
the central mountain mass, each with its lake of the
same name enclosed by sharp and often sheer precipices.
These passes have resulted from the deepening and'
widening of pre-G-lacial valleys by ice action.

Lough GdIl and the south-western flanks of Lough
melvin also lie within the area.

Throughout the area there 1s an intimate relation-
ship between geology and topography.. The lower lime-
stones and shales form tne coastar plain and occupy
the valley floors, while above this tract the overlying
sandsOone rises as a snarl escarpment to ure xoou 01
tine mountain ranges wrier are crowned ov sueep or
Overhanging cliffs of massive linestone. The
undulating, bog-covered, mountain tops are formed of
shale which is capped by sandstone rising from it in

another small escarpment-

Drainage.
The rainfall of the area is 4-C-pO inches per

annum, and the local drain; ge Ms principally westwards.



The drainage is by swift rushing mountsin torrents
which descend into lutes or sluggish rivers and thence
to the sea. Lough helvin receives the drainage of the
northern and eastern slopes of the Dartry Mountains,
and flows into Donegal Bay.by the Drowes River, south
of Bundoran. The western slopes of the mountains are
drained by the Grange and Duff rivers. Glencar Lough
drains by the Drumcliffe River into Drumcliffe Bay.
Glenade Lough is drained by the Bonet River, which
flows south-east through the end of the Ox Mountain
chain, turns south at. Manorhaniilton and leaves the
area; it returns again, through the Cx Mountains and
flows north into Lough Gill, which has its outlet to
the sea by the Garvoge at Sligo.

In the north, the River. Erne flow's Into Donegal

Bay at Ballyshannon.
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2+ HISTORY OF RESEARCH.

T,he first geological map of the area was published
by Sir Richard Griffith "The Father of Irish
Geology" iri lolo, and included the area west and
south-west of Sligo. Griffith, who commenced mapping
In loir, carried out tne first netaxred strt tigraphical
study of the area. His "Geological map 01 Ireland™,
which lie presented to the British Association in lopp,
was subsequently, published in 13p7> together with an
"Outline of the Geology of Ireland". A revised edition
was published in loppe* Griffith used lith.ol.cgy as
the basis for his mapping, end subdivided the Carbon-
iferous into three main groups the Yellow Sandstone,
the Limestone Group and the Coal Group. In the area
now considered only tne Limestone Group is present,
and this was subdivided by Griffith into the Lower
Limestone, the middle Limestone or Calp, and the Upper
Limestone.

Griffith’s map was the greatest single contribution
ever made to Irish Geology. His conclusions did not,
however, pass unchallenged, especially in the ground
oetween .sally shannon and t-ie dux cxj i“ourtam s.

Griffith considered tile succession to oe an. ascending

one from Ballyshannon of. :- Lower Limestone, Calp



(shale, sanustone and shales with impure limestones)
aici Up”sr Line stone ; out “erschoyle (ApJonn 1042)

®d” 200 Q UlictC u~l© h>ciiiCl& uQIl© \JeLS O-i'G. RO©Cl DctiiCLb GOiler
and the lower series Silurian. Kelly (1857), who
uerued tne GXiLsuv.ics or culp, Gonioiuerec- Gne sa.ncis Gone
to be Old Red Sandstone. The beds underlying this
sandstone he regarded as the some as the over-lying beds,
dropped down by a great fault.

The first geological iccount dealing specifidaily
with the Sligo area, was by Wynne, in 13pp. It provided
a more detailed description than that given by Griffith,
and included some new observation's.

Juhes published his "Geological hap of Ireland” in
1363,. and this was followed by Hull’s in 1373; both
these naps incorporated the latest findings of the Irish
Ceological Survey.

The area, is covered by parts of the one inch sheets
nos. pi, 32, 42, AJ, 4A and pp, published lo/o— o000,
and is descrioea m (e accompanying uibcoii-o® xiie
mapping was on a lithological basis and. the strati-
graphical uivisrons aaopteu were rounded on tnose of
Griffith.

An excursion of the Geologists’ Association to
the West of Ireland was held in 1912, A pamphlet

issued for this excursion included a caper by Cole on






CdkhRAL OUTLINE :? THE succsssior

Tne Lower Carboniferous rocks of the north-west
of Ireland were deposited in what finally became a
aeep basin of sedimentation between the Dalradian
rocks of the Cx mountain chain in the south end those
of .Donegal and Londonderry in the north. The Ox
Lountelns chain divides two contrastins; areas of Lower
Carboniferous sedimentation in Ireland.

The term ’Dalradian’ is employed throughout this
paper in conformity with the name given to the meta-
morphic rocks in the north and west of Ireland by the
Geological Survey. Some of these rocks in Ireland
which were termed 'Dalradian' by the. G-eological
/Survey have however, since been proved, by Anderson,
to be the equivalent of the koine Series in Scotland.

The Lower Carboniferous succession Is readily
divisible into a series of well-defined lithological
groups. A thicker succession is present between
Ballyshannon and the Benbulben Range than elsewhere,
the succession present in the Lurg&nboy and hanor-
hamilton areas being reduced particularily in the
lower members- “long much of the contact various

members of the Carboniferous strata are' faulted

amainst the Dalradian rocks.
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(a) .Bally shannon---—--- Benbulben.

The oldest Carboniferous rocks of the area lie in
the extreme north, resting with strong -unconformity
on the metamorphic rocks east of Bally shannon. The
Basal Beds (kagnesian Limestone of the Geological
Survey) are a dolouitic limestone, with fragments of
schist and pebbles of vein quarts, about pO feet
thick. They form the base of a conformable sequence,
of about 4000 feet, of gently dipping Lower Carbon-
iferous strata. (Fig. 1).

They are succeeded by the Ballyshannon Limestone
(Lower Limestone of the Geological Survey), a highly
fossiliferous, thin-bedded, argillaceous limestone
with bands of chert and intercalations of shale,

1200 feet thick.

The Ballyshannon Limestone is overlain by the
Bundorah Shale (Lower Calp Shale of the Geological
Survey) which throughout its 450 feet is highly
fossiliferous.

The next member of the series is the oCO foot-
thick Mullaghmore Sandstone (Calp Sandstone of the
Geological Survey), a felspathic sandstone with

intercalations of fossillferous shale, which posses

upwards through flaggy micaceous passage beds into
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the Benbulben Shale (Upper Calp Shale of the
Geological Survey). This shale is about ppC feetm
uiiich, ciiiu is hignly xoseilixei'ous* In. its upper
most -part it becomes interbedaed with thin bands of
impure limestone, which gra.dua.lly increase in
proportion to the shale beds; they assume a nodular
character, becoming platey with shale partings in the
uppermost layers, where they may be referred to as
the Crlenc&r Limestone (Calp Limestone of the
Geological Survey), some bCC feet thick.

This is succeeded by the Bartry Limestone, 6¢c0 to
700 feet thick, a compactes massive, splintery lime-
stone containing bands and nodules of chert (Upper
Limestone of the Geological Survey). < The chert bands
increase upwards and form pO per cent of the strata in
the uppermost beds. A very pure, and often highly
fossiliferous, limestone the Reef Limestone-----
occurs as unbedded masses in the Dartry Limestone.

The Yoredale Series, a black shale overlain by
sandstone, occurs above the .Dartry Limestone, capping

the highest points of the central mountain mass.

(b) Lurganboy hanorhanilt on.
At the north-eastern end of the Ox Llountains

chain the disposition of the Carboniferous strata on



the west, at Lurganboy, and on the east, at Llanor-
hamilton, is very much disturbed by faults, so that

a continuous vertical section is not seen.

Lurganboy Area.

A basal conglomerate passing up into a coarse
grit rests on the metamorphics near the village of
Lurganboy. This Basal Bed is of varying thickness
from So to 3¢ feet maximum, and is overlain by a
dolomitic limestone which passes-up, in some 4D to
pCC feet, through limestone with chert, and oolitic
limestone and argillaceous limestones and shales,
into a felspathic sandstone. This sandstone, which
is about 400 feet thick, is overlain by pOO to 00C
feet of shales and limestones which pass up into the
reef facies of the Dartry Limestone,- no rnes-ive lime-

stone with chert being present.

kanorhamilt0l0 Apea.

From Manorhamilton north-east to the end of the
Ox Fountains chain the basal member of the Carbon--
iferous is a dolomitic limestone. This is overlain
by a shale and sandstone group, which passes up
through a.highly fossiliferous argillaceous limestone
and shale into the Dartry Limestone. The reef facies

is well developed in the north, and Dough Hill forms



KR

a Reef Knoll 011 which the Yoredale Sandstone rests.
The Carboniferous Limestone passes under the
Yoredale Series to the east, the lowest member of

which is a sandstone, overlain by the Yoredale Shale
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The are: may be conveniently divided into two .
regions, western and eastern. In the former, which,
includes the coastal plain and all the central and
southern mountain district, from Lough helvin to
Lough Lrinl, uwiS 15lilj. buOoii-XiO:; -Ic sc-e-i.

The name "calp” was given as a lithological term
by Kirwan, in 1loCC, to the black argillaceous lime-
stone in the vicinity of Dublin. Griffith used the
name "Culp" as a stru’rgrapmca— term. an tarns
region the Calp Series of the Carboniferous is best
developed, and Griffith stated that * it was
solely from the clear exhibition .of their strata, as
seen in the precipitous cliffs of the remarkable
mountain district of the counties of Sligo, Fermanagh
Cavan, Leitrim and Roscommon, that the subdivision of
the series has been attempted."

The eastern region lies around the north-eastern
end of the Ox Fountains chain and here sedimentation
has been influenced by the anticlinal effect of this
old axis of uplift, producing a reduced thickness In

the succession.
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(1) The Western Region.

(a) Basal Beds-

The. local base of the Carboniferous rocks,
recognisable about a mile east of Ballyshannon, is
poorly exposed, for much of the ground in which it
occurs has been flooded by the lower lake of the new
hydro-electric scheme constructed on the River Erne.
However, this is partly compensated for by an excellent
section of the basal unconformity seen in a new road
cutting south of Knader Lough. At this point the base
is seen to consist of a coarse brown pebbly dolomite
with large (up to 13 inches) and small derived
angular fragments of schist and vein quarts, dipping
to the south at 1C-12° and resting with marked uncon-
formity on a quartz-mica-schist which dips to the
north at &i-50.

This basal bed is about two feet thick, and passes
up into a finer saccharoiGal dolomite with pebbles of
vein quarts up to three-quarters of an inch diameter.
Exposures are more abundant further east where the out-
crop widens, and in the uppermost part coarse detrital
material is almost absent. '

The basal series is about 40-10 feet thick. The
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exact thickness cannot be eccuratel" determined, as
the overlying Ballyshannon Linestone is faulted against
the dolomite to the west. To the east the junction
ib co'"verect oj tne new lakem 1 was able co consult
tie geological maps ox ii_io area maue =+or cue con
scruc cJon oompany oei or-- uxxe erst, was sxooued, uno.

the thickness has been calculated from the information
ti-U S aj-iieC -»

No fosdls have been recorded from the Basal Beds.

(b) Bellyshannon Limestone. (1200 feet).

The Ballyshannon- Limestone forms a wide outcrop
in the country south from Ballyshannon almost to
Bundoran. The lower passage beds are not seen.
Strata lying not far above the base are well exposed,
however, in the newly deepened channel of the River
Erne between Kathleen’s Falls and the sea, where they
are seen dipping south at 1C They consist of
highly fossiliferous thin-bedded, dark, earthy lime-
stones with shale partings. Further south the lime-
stone becomes more Ine.ssive, and assumes a coarsely
fragmental character with abundant crinoidal debris

and nodules of chert. The beds are extensively
exposed in nearly all the fields for about two miles

south of the River Erne, and also in two large quarries



juso soubli oi bal—wsnx sin0.3 r¢ sa.cion. Jji'c-pirij
geninly souuimoui at abcu’lm 0? they are very much
Golouitised.

In one iislos on both sines oi the ro<n from
— —"b~<ni.jjii W X—1bo Gw, ulje Fh-iebrollob oro3 OIL
continuously and are locally dolomitised. From
Firmer lamp the limestone can be followed west along
the strike to the Fairies Bridge, north of Bundoran.
They are here well exposed, and are very fossiliferous
In the clifi section between tne Feiries Bridge acid
Aughrus Point. At the latter place they arc
follower, by an argillaceous limestone, anu tnen pa.s's
upwards abruptly into the Bundoran Shale.

Further south, the Ballyshannon Limestone forms
the coastal plain in the broad stretch of low country
which lies west of a line from Grange to Carney.
Inland exposures are poor, the half-dozen south of
Grange displaying dips up to 45° North of Grange the
limestone, a massive Gark-grey, slightly argillace ous
rock with thin bands and nodules of chert, is exposed
in five quarries where It is seen dipping steeply and
in various directions.

The coast provides an almost continuous section
from the mouth of the Grange river at Streedagh Point

south-westwards to Serpent Rock, and thence east along
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continuit,, 1s oroken onl
wc cmC- ¢

At Soreee.ugh Point t -i.civ—beduau. Lp~iliv cOouf
lineLoonss anu. snales are underlam oy about 23 xsOt
of thin fossiliferous shale v:ith bonds of impure line-
stone. ..it-c OuuS no0 almos6 0110 west at ron 10 to
11° The bens are extremely fossiliferous, many of the
fossils, being silicified, standing out above the
weatnerea limestone. Vast numbers of corals referred
to Qariinla cylindrlcm occur on every bedding plane of
the limestone and project from the weathered bands of

" line stumps in

shale. Wynne described them as
a cabbage-garden, and one is almost dissuppointed to
find that they cannot pull them up; some of them are
from lo inches to 2 feet long, and 2 to p inches in
diameter". The description is apposite, but corals
are much more numerous than it suggests, often several
lying on top of one another on one bedding plane.

The succession can be followed through a thick-
ness 01 aoout pcC feet soutnwards along tne coast,
for the dip swings south and the beds lie in a gentle
syncline between Streedagh Point and Serpent Rock,

where ’as the name suggests, a similar profusion of

large Oaninias is found. Between these two head-



lands the limestone is thick-bedded and often contains
much chert in nodules and bands. The limestone is
not so fossiliferous, but about a mile south of
ocreedagn Point Gwxo banns ox jul/~.-q" pro uioxi, a.oout 3
inches thick, occur and can be followed along the
shore for about ICC yards before they swing out to
sen. Overlying tnese m thin Dcand oi suele occurs
Wiiich is oiten very fossiliferous. Tne limestones
along the shore are often incompetently folded into
a series of small anticlines and synclines nit chine:
in the direction of regional din.

A similar succession Is repeated from Serpent
Rock to Lissadell. On the shore below Liscadell
garden a bed of shale, about 2p feet thick, similar
to that seen below the limestone at Streedagh Point,
is highly fossiliferous.

At Rosses Point the lith.o3o0gy is similar to that
seen south of Ballyshannon; the limestone is dolomit-
iseu, and is faulted against tne senlst on both the
north and the south arid dips away from it at from 1C
to If)f2 and more steeply so close to the fault. In
u-e bay tc tne east of the peninsula, the limestone is
at one point inter”~tratifled with black chert, the -

alternating bands being about 3 to 4 inches thick



throughout a cliff of about JO feet. The limestones
here on both the-north and the south sides of the
peninsula contain many large Oaninias.

The succession is continued on Coney Island,
where the limestone 1is int.-rbedc.ed with shales, the
strat.a being highly fossiliferous, especially on the
north shore of the island.

On the south shore of Sligo Bay, at Gibraltar
Point, the rocks have a lithe-logy and a fauna like
those seen at Streedagh Point, though the Oaninias
are nou so a.ound&no. Tne suco6Sc+ton can oe follov-ed
upwarus for aoouu pC fee o m one snore section to tne
west, and int ,rbeds.es. shales are often highly fossil-
n feny Mg k.

Inlanu exposures are poor, tne limestone being
seen in only three quarries and one small crag between
the shore and the base of Knocknarea.

The Ballyshannon Limestone is again seen north of
Bellysodare, where it occurs faulted between the
Dalradian and the Dartry Limestone. It is well ex-
posed in a fossiliferous quarry, south of the main Sligo-
Ballisodare road as a thick-bedded, dark, argillaceous

limestone with bands of chert, dipping almost due west

- ~7r~
c./t prpa
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Fossils obtained from the Ballyshannon Limestone include

Athyris expansa (Phillips)

0 cUllc.3V 00 L/—Let )0 -

Chonetes of- papilicnacea (Pm1lins)

Diclasme hastata (Sowerby)

Lepmena cf. analoga (Phil3.ips)

Linoproductus c¢f. corrugato-hemisphericus Vaughan
Productus garwoodi Luir-Wood

PI dItUS Spe

Pustula cf. nodooustulosa Parkinson

Pustula so.

Khipidomell's nichelini (L'"Eveille )
sig,-xr,-,-enella soO. (large )

S. sp-

Schizophoria resupinata (hartin)
Spirifer princess (h 1Coy)

S. sp-

Tylothyris laminosa (h 1Coy)
Oaninia cornucopise hichelin

C cf. cylindrica (Scouler)
Cladochnus crassus (M1Coy)

Cli siophyllum multiseptaturn C-arwo od

Cryptophyllum hibernicum Carruthers



2p-

Cyathaxonia cornu / Llichelin
Lithostrotion affine Fleming
L. martini Edwards 1 Heime
Le portlocki (Bronn)
Lichelinia grandis (I’ Coy)
E. megast oma (PhiHips)
Palaeac+s so.

Syringopora sp

Zapnrentis koninchi xjdv/ams a Haime
L. oneiliusi jjdMcacs a name
Z. enniskilleni Edwards d Haime

Belerophon  sp.
Euvomphalus sp. (large)
Conocardium hibem i cum (Sowerby)

Phillip sia pustulate. Phillips

Bryozoa, crir.oids and for<* . Winifera.
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The Bundorail Shale is well exposed throughout
its tniclines®* in tne coast section xroo -xmglirus Point
to tne uloutn of the Drovies river. At nughrus point
j-ie males 0.10 co the soull at bcT and are nioeroed—eo.
with bands on inpure linestone; they are very fossil-
iferous. In Bundoran Bay the succession is brohen
ov uany ssEii xaults and shere is nucn incompetent
folding of the strata, which consist of very fossil-
iferous thin blach shales. A bed of linestone about
3 feet thich forms the foreshore wept of Bundoran;
it can be traced for about half a mile along the
shore and ih the cliff. Thi is overlain by blach
sxiales witn impure line stone banns and passes up into
an argillo ceous limes uone vita a oanci 0l sanuy mica-
ceous snale about g fact tnicu.

Tnese anc. tne overlying bens ox calcareous sunn—

stone an( tain limestones foru tne passage between
the Bundoran Shale and the'hullaghmore Sandstone.
The junction is partly obscured by the estuary of the
Droves river which enters Donegal Bay at this point,
ouu uhe passage seen east ox the river appears to be
x very gradual one.

In the Grange river estuary, -shales similar to



y. -C
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‘oswils obtained from the Bundoran Shale

Athyris ex;i.nsa (Phillips)
A. pianosulcata (PhiHip s)

Jamarophoria sp.

boo u.6ou LiSz/ ynugnan
j. sp. ¢k 1i)
TolyRfnN M apmaloga (Phillip*s)

Linoproductus of. cornr ato-lieui sphericus
1 nOuaboWo ox* x-dc .ALiioX uOvvSI'Oy

P R« miTEXXIOGTHD Jle -3 TL.Ju

puStula of. pustulosa (Phillips)
Hhipidonella michelini (L’Bveille)
Schizophoria resupinata (Martin)
Spirifer:ntritatus (hartin)
n—= ~-- z t 1
n -rini rpa Sower by
hiciielin
o—~vpwi.j-Uta LOcieij.cun oai-i-uunerj
“vabmoofiic. cornu michelm
ComijiiciMpt.i  —C30U (4", iilu-13by

licheliria grandis (h'Coy)

include

Vaughaii *



lionelinia tenuisepta (Phillips

Zaphrentis enniskilleni Edwards & Haime
Z. ennishilleni (small) "
Z, Konincki 1

=

Z. omaliusi

Conoearaium i-iberm.emu (au pt.se) (Sowerby)

Be.le.raplTon

Euornphalus

Bryozoa, crinoids and foraninifera.
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(d) kullaghmoro Sandstone, (60 feet).

From the mouth, of the Browes river west to
Llullaghmore Head there is a continuous exposure of a
massive-bedded, often flaggy, felspathic sandstone
dipping gently south-east. The sandstone varies in
colour from yellowish-brown to nearly pure white.

The continuity of the exposures is broken by a sandy ba;
at LlIullaghmore, but the sandstone, anticlinal in
structure, 1s well exposes, on the headland. on wire
west side of the headland two thin bands of fossil-
iferous micaceous shale are exposed. The sandstone
is often ripple-marked end strongly current-bedded,
notably on Conors Island and Demisir Island where the
outcrop is continued to the south, the beds dipping
out to sea at Ip°. On Conors Island it frequently
assumes a lenticular character, with denticles six
feet high and' three to- four yards long.

The anticline between the islands and the main-
land is broken by a fault throwing down to the north-
west, the outcrop on the shore west of Bundoran being
continued inland at Uoneygold where the sandstone over-
lies the shale seen in the tidal e t uary of the C-renge
river. This'outcrop is cut off \n the south-west by

the Crrs-nge Fault which brings down the hullanhmore
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Sandstone against the Ballyshannon Limestone between
Grange and Loneygold.

South of Bundoran the sandstone is exposed in an
old quarry at the Rock of Bundoran, and again further-
east where it is quarried for road-metal. From the
mouth of the drowns river east through these two
quarries the base of the sandstone forms a snail
gscarornent. At the' Rock of Bundoran the sandstone is
often grey-coloured and flaggy, with coarse bands and
bands of micaceous shale. These latter are frequently
carbonaceous and contain snail particles of coal.

In the Browes river and north of Lough kelvin, the
outcrop of the sandstone can .be followed further e st,
the dip being to the south usually at from 30t0 s,O
though sometimes increasing to 12°

In Shi this ground, north of Lough kelvin and
soutn—west ox Bundoran, tne cuullaghuore bannstone is
latloea uwown o uie norui. a.id v/esu a greau mult,
the Kinlough Fault, which runs south-west from
Inlough towards Grange.

The sandstone forms the base of the whole central
mountain district from the northern slopes of the

Bar l.ry jii.oUnCc.ins soucn wes« in bo earleiia.de nrc. ,Glenxff

ana round the ba.se of tne Benbuloen escarornent to the



-30-

Brumcliffe river. The dip is everywhere gentle in a.
soubXi or south @ sternly onreccion. xne sn.nG.sbone
ioi'._ u a small escarpmen” soj.un of iCinlougn me. is
exposes. in small hillside blufis and ole. quarries on
the lower slopes of the .Dartry mountains. Further
south the exposures are mainly confined to stream
sections,.but at .Ballaghnatrillick it is seen in an
old quarry and also in small crags above the village.
Belov; the Benbulben escarpment the sandstone forms a '
prominent step rising above the bog-covered ground of
tne Bundoran Shale. The base of the sandstone is seen
in a small waterfall half a mile east of Ardnaglass
Bridge. Here it contains pebjpl.es of vein quarts up
to three-quarters of an Inch in diameter. It is
underlain by thin sandy micaceous shales and sandy
argillaceous limestones, and then passes' down through
sandy shales into beds esimilar to those seen on the
coast west of Bundoran.

Exposures further upstreim reveal the same varying
Lla .ology mi'—DeucLing scr c”ures a*2 cnsic seen on ohe
snore. nt nukes Bridge the transition to the
Benou-oen —s velx seen. [—ese passage beds are

flaggy dead-: sandstones with sandy limeatones and sandy

micaceous snales.
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Tiie outcrop of tile sandstone is continued round to
one souon—west of Benbuloen, put cue only enoosures in
U «S ure bhi.e COp 0Jd tn0 "rOUp, Gum Dt.imuCiiLs
GlJ0. dxl —ocU1i-—OBMO o e-clwv Peds” o00i. ..1jdo
nortn-west of tne village of .Drumcliffel| they dip at
j_ocsso anu. pase oelow tne genouloen Shale .

boutn Ox Casolcgal .MoS:0:—en one nmu-L-La“n—ore
Sandstone occupies a small anticlinal outlier between
tie Castlegal Fault and tie Sligo Fault. Exposures
are frequent in tie northern part, tie sandstone being
exposed in small crags and in most of the streams,
where it is seen to dip -northwards at p.o In the
southern part exposures.are confined to stream
sections, the sandstone dipping more steeply in a
southernly or south-easternly direction. An
excellent section is provided in a gorge on the
northern side of the Urban Council Reservoir, where
massive yellow sandstones, with some flaggy beds,
-—+"0so -orisonoul, x0x Ov0 opposing clix .s over
ap leec nigij.* «JU&) nor ex oi unigorge one sano.&tone
is seen in a river below the road bridge dipping at

<
gC uo tne souon—west in n local flexure






audition of secondary silica to their margins*  Many
of the grains have a thin coating of iron oxide and
all show undulose extinction between crossed nicols.

Ythe Xelspar grains are always more roundea than
the quartz, varying from subo.ngu.lar to round. Three
types of felspar are present orthoclase, microcline,
and albite. The orthoclase is always cloudy and very
much altered to haolin and often to sericite. Some
crystals have birohen down into a fine mosaic of
sericite and quarts. The microcline and albite show
less alteration than the orthoclase, though neither
is ever fresh and clear.

mThe interstitial cement is provided by a certain
amount of secondary silica, but largely by the decomp-
osition of grains of felspar resulting in clayey
material between the grains of quartz. A few flahes
of muscovite are always present in the cement, but
this mineral, as noted above, is mainly carried in
the shales.

The weah nature of the cement renders the sand-
stone liable to deep weathering wnen exposed to sub-
aerial agencies; consequently it presents a friable

nature on the exterior.
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Although microcline and albite are present in the
Donegal granite to the north, the ubicuituous are hence
of strained quartz in .the sandstone points to the meta-
morphic rocks of the 0: Mount..'ins and of Donegal as the
obvious source of the detrital material. Thin section
of the netunorphlcs have shown that both microcline and
albite are abundant in them, and orthoclase is a major-
constituent of the gneiss. Although garnet is locally
abundant, and tourmaline has been recorded,from the
gneiss south of Lough G-ill, neither of these-minerals
has been observed in any of the thin sections; a heavy-

mineral analysis would no doubt reveal their presence.

Fossils obtained from the hullaghmore Sandstone include

Athyris  so.

Tylo.thyris laninosa (L'Coy) .
?hioiaonells, nichelini (L'Sveille )
Zaohrentis enniskilleni "Edwards & Haime

n

7Z- omaliusi

Bryozoa and crinoid remains.

Indeterminable plant remains.
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(e) . fenbulben Shale. (35c feet).

succeeding the hullaghnore Sandstone is the
Benoa-i-Den o0j.u-x6> wmch us weil exoosed all rounci tne
lower dopes ot cne Eartry Mountains and the Bencmlben
Range, in stream and cliff sections.

Earthy limestones occur in the lowest beds. These
ax e £J.CC66UCU oy iceu oi tmn olacn snales, witei
some bands of impure limestone in their upper layers.
The shales are highly -fossiliferous v;ith braphiopods, °
corals, and bryozaoa, especially in the too 100 feet
where large O&ninias occur in a profusion comparable
with that seen at Streedagh Point.

The shale forms most of the southern shore of
Lough tielvin where it dips at g to p to the south.

The shale outcrop parallels that of the underlying-
sandstone, penetrating more deeply into the mountain
pusses and forming a wide outcrop on the valley floors.
On the mountain-sides its upper limit is marled by a
change in slope. The cliff face above is often sheer;
but on the shale outcrop the angle of slope is seldom
more than cC to JO-

many landslips occur on'the mountain slopes
causeQ by tne great weight oi tne porous limestone
resting on the impereliable shale, the latter provid-

ing a plane of lubrication. One such landslip, in
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llencar, forms a small tree-covered hill separated
from the sheer cliffs behind, and jives rise to the
picturesque Swiss Valley which it isolates from the
main C-lencar valley.

In many other landslips, bare pyramids of shale
occur surrounded by a vast accumulation of large
blochs of the overlying limestone; this is very well
displayed north of Benbulben and also on the northern
slopes of the bartry fountain' where several landslips
have occurred in a small area. The shale banks are
easrlj weacnereu. ax* xossils, especie.my large

Caninias, abound on the lower slopes.
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Fosells obtained from the Benbulben Shale include

Chonetes sp. (small)
Productus cf. fleningi Soverby
Productus- c¢f. margatitaceus Phillips

P. sp. (1-rge)

Pustule cf. oustulosa (Phillips)
Leptaena cf. analogs (Phillips)
Spirifer cf. striatus (hartin)
Tylothyris lauinosa (LI1Coy.)

Caninia cornucopias Miehelin

C. cf. cylindrica (Scouler)

Lit' ostrotion irregulare (Phillips)
Zaphrentis ennishilleni Edwards & Maine

7Z- omaliusi "

Bryozoa, crinoias ana foraminifera.
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(1) Glencar Limestone. (600 feet).

The transition from the Benbulben Shale into the
lienear Limestone is a very gradual one. The bands of
impure lime soone ixj.ores.dc in tun.c-snesc* and one snale
oands uevelop into bands of shaly and nodular lime-
stone, until the mass becomes a thick-bedded, dark
:,rej limestone with thin shale partings which dis-
eppear towtrds the top.

The Glencar Limestone is. well exposed throughout
the central mountain district, in the Glencar valley
and south of w,stlegal mountain. In Glencar valley
it forms the floor of the valley e st of the lake.

In the central mountain district it forms the lower
part of the steep recioituous scarps which character-
ise the district. It may occur in the floor ofethe
Glensniff valley in the north, but since the overlying
Dartry Limestone is seen at the mouth of the valley,

a fault, for which there is no evidence, would be
required to account for such an ihiier.

The Limestone is excellently exposed in the valley
of Gl'enake, where, especially on the southern.side, the
stratification forms a series of bands on the cliff

Which can be traced for several miles around the

mountain sides.
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Unlilie the lower 1Calp’ the Glencar Limestone is

not richly fossiliferous.

Fossi-ts obtained from the Glencar minestone include i

Athyris expansa (Phillips)

Oamarot echia sp.

Melasma hastata (Phillips)

Leptaena cf. analoga (Phillips)

Linoproductus cf. corrugato-'aemisphcricus Vaughan
Productus multi spiniferous Mui r-V!o oG

Pustula cf. pustulosa (Phillips)

Bpirif r sp.
SGEy e i fiig8e G 2 7

Caninia cornucopias Michelin

G. cf. cylindrica (Scouler )
Lithostrotion irregulare (Phillips)
L. martini Edwards a Haime

n

'Zaphrentis ennishilleni

2. omaliusi

Bryozoa, crlnoids and foraminifera.
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(0) Partry Limestone . (600-700 feet).

The Dartry Limestone is the most widely dis-
tributed and extensively exposed formation in the
s-rea. The upper part of the great escarpment faces
over the whole of the area are cut in it, and every-
v.i.ere it forme the floor of the great dissected
plateau of the ceIntral mountain mass. It caps most
of the ground south of G-lencar and Sligo to the Ox
mountains chain, against which it rests in faulted
contact.

It is a massive, well jointed, grey crinoidal
limestone, completely devoid of shale and containing
bands and nodules of black or grey chert which in-
crease in the uppermost part to form about 50 per cent
of the rock. The purity of the limestone also in-
creases upwards, the rock becoming a light grey,
coarsely crystalline, crinoidal limestone towards the
top. It is often locally dolonitised.

Its base can be easily traced on the mountain
faces, for the dip is everywhere gentle, and the lime-
stone well jointed; It therefore breaks away easily

unaer subaerial erosion and the scarp is bare, steep,

and often precipitous;' ana below i1t the more easily

weathered G-lencar Limestone gives a grassy slope,
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t-hough this too is often very steep.

The magnificent escarpments of Benbulben and
Benwiskert, and the sheer cliffs of Glenade and south
of Lough helvin, display this striking contrast at
its best.

Most of the plateau i1s covered with mountain bog
end the limestone is then seen only in swallow-holes,
which abound unon the plateau surface. Where the
limestone rises above the bog it presents strikingly
the effects of chemical weathering; large areas, up
to an acre in extent, are composed of isolated piles
of dove-grey limestone, about two feet square ana
three feet high. These result from the opening of
the joints na the bedaing planes, tne latter causing
the impression of piled up plates of rock.

The high ground between G-lencar ana Lough Gill
occupiea by the JDartry Lime tone presents a very
rugged appearance, being made up of isolated hills
with steep sides separated by narrow glens mostly
controlled by massive bedding and strong jointing.
The limestone here dips gently to the south-east or
south, in many places being almost horizontal.

The southernly dip brings the Dartry Limestone

onto the low ground south and west of Lough Gill,
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ulong the southern shore of which it is faulted against
the netamorphic rooks of the Or fountains range.

South-west of Louth Gill the Limestone dips rway
from tne Cx Mountains at angler up to 3I® forms
tne southern flank of a synclinal structure extending
to the gently dipping strata east of Knocknarea.
hucohuarea, in outline somewhat similar to some of
the isolates hills south of Glenoar, is composed of
the Lartry Limestone, which also occupies all the
ground oetween Knochnarea. and. -tne Ox Mountains except
for the snail faulteu block of BaXXyshaniion Limestone
recorded on page 21.

The limestone contains abundant sillcified

remains of corals, es>ecially Lithostrctlon.
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Fossils obtained from tiie Dartry Limestone include:

uoOnpos ita cx . iigoio.es Vau’riian
Ilnoprcxoictus cf ccrrugatc-nealsoliericus Vaughan
Productus sp. (large)

P. sp. (small)

Plustills, ci * ounctat £ {mgrtin j

Caninia cf. cyllndrica (Scouler)
©

Clladoclfrus crassus (L'30y)

Lithostrction affine Fieri.op

L. irregulars Phillips

I, martini Edwards & Halime

Zs fmrertis ennlsiillei-1 giirards &Haira
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Ci) eef Limestone
m.seive reef limestone is locally developed
11 u.e aioxj Limes cone . me passage upwe-rms from
tie beaded cnerty limestone to the overlyi, 0 reef can
be examined at tne hean of the GKLe~iff valley and on
the south side of the bastlegal Reef, where tne
tie nsition is clearly defined. Two or three beds o
purej dove-grey, crinoidal limestone, about L feet
thich, separate the cherty limestone from the over-
ly ng unosu«xea reex. The transition from the reef
to the overlying bed Jiixestone 1is not sc sna.ro,
maxive relatively cure rocn passing msensibl.7
uov us into oeuuea impure mimesJone vitn muon ciein.
The reef occurs in very flat lenticular masses,
sometimes over large areas. It is lithologically
uniform throughout, being an extre :ely pure, pale
'mey, porcellaneous limestone, unoeu~.ee- an massive,

is extremely fme—grameu, am in unm section 1is

c6ci. .'C CO—1—-8BC a— c f microscopic
m s;a <

:-.I, Crys —iu ce.icx.te, ms a.re also
me .ome , € ox-yuz. J&.

i- l6v* ms 1i.i-e”-iatel™ -0oixcaj®c, even cl* u

er -u
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t...iVouslj on ground free from heather and mountain
00&. It uoes so over two square miles on the Ben-
lulben Range, between Hencar and Heniff; at the
head of the latter valley it forms a sheer cliff over
ICC feet him;, being camped ft the tpmical chert;;
limestone of the Dartr Throuvhout this
.rea cochets of chert;* lines to cf.; ranas to
% & #> mm tone; tnese often occur in toporTS.jr;
*s?2 -ro. rc.sen. dIj re repent osits men
ior men as mfj.1 i.rrs oi.csaaicib rn tne reef; for

nov.uere m tne festern neutron uoes tne reer form the

!

_ mnes-one occurs _uroner a rr O
rear valley e e ne Henear
<] R W--  ow- o~ c L i.'JuiucC L :

¥ ) LC :.C T xz

ro* tone aoatec

ecircular development, occurring over almost

«C ul 'our ecus. &R
hi, Wt a—w ugn .aml. near inni:iree
ey P w i — m lies esJO, e cc-urs as
£Jc; '"—S—-GU. C- i DC t.'i,C C ii - -G O-m ... 0-- S



Fault and the shore of the lake.

Locally the Reef Limestone is richly fos iliferou
the f; una consisting chiefly of small brucliiopods-----
lamelllbranchs end trilobltes being rare. In many
yl'-'Ses tue 1triestone j.s apparently kx.rreu, aiio. in
others, mscrofosoils are absent only bryozoa being
found, though these often are matteu. and form a
considerable proportion of the rock. G-oniatites,
referred to the Beyrtchocerus mlcronotum group,
were found in abundance on Leean Lountsin. Corals

and crinoids are rare except at the base.



Fossils obtained from the Reef Limestone include

Athyris lamellosa (L'Eveille)

A, sp.

Brachythyris planicostata (A'Coy)
Camarotechia cf. isorhynchia (A 1Coy)
Leotaena cf. analoga (Phillips)

Phricodothyris so.

Plicaoiiera plicatills (bowerby)
Productus cf. productus (Aurtin)
P. seiclrellculata (Aartin)
Pustula lirL.ta (Phillips)

P. punctata (Martin)

P. scabricula "(Phillips)

Pugnax acuminatus (Aartin)

P. pieurodon (Phillip s)
Reticular!a cf. reticulata (A’ Coy)
Spirifer globul:.ris (Phillips)

S. triradialis
A. sp.

Tylothyris laninosa ("ACoy)



- 43

Caninia cornucopias LiChelin

o
Cl;: doclonus crassus (I 1Coy)

il jiitions 1 so*

Litbostnotion irregulare Edwards & Kaiue

Zapnrentis ennishilleni *

Ortnocerus "P*

ej r10-L0urci.s Ci> .inci'Oflo L~ (Pill1jps)
Schizoblastus rofei

Philllpsia so-

Cyathocrinus sp.

Cidarid spines

Bryozoa.



(1) Yoredale Series.

me name 1Yoredalel was applies op tne ggolo
Durvsj to tne sandstone and sj.igYyy sgtiss wnrcn overlie
Gi© Carbonix erous Limestone. Tne nomenclature is
confusing, for the containGd fauna is typical of the
Pendleside Series of the North of England. The
term, however, is so well established in Ireland that
its use i1s continued in this paper despite its
inaporopriateness.

In the Western Region the lower member of this
series 1s a shale and the upper member a sandstone.

The passage from the Lartry Limestone to the
Yoredale Shale is abrupt, the massive cherty lime-
stone of the former being Immediately overlain by the
thin uarh shales with occasional thin impure lime-
stones of the latter. The junction is clearly seen
on the Lartry fountins south of llenaniff, where
the upper limit of the limestone is marked by a series
of swallow-holes, often twenty or more feet deep,
into which the streams flowing off the shales dis-
appear underground. When the junction is not directly
visible 1its approximate location is usually marked

by the sodden boggy nature of the ground at the shale,

outcrop, contrasting with the better drained lime-
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stone ground.

The Yoredale Shale crops out over a wide area
between denude and Henaniff, but is very poorly
exposed except in a few stream sections and around the
swallow-holes in the limestone. It occurs farther
south of Truskmore and Truskbeg, and at the eastern
end of the Bonbulben Range where the base is well
displayed.

The Shale is about 2CO fe t thick. It contains
Posiuonomya oecherl, and Himorjhoc”ras sp. and

Sudeticeras sp.

The Yoredale Sandstone occurs as a capping to the
two shale outliers north of Benbulben, and also over
a wide area between denude and G-lenaniff. It 1is
absent from the eastern end of the Benbulben Range.

The sandstone Is lithologically similar to the
Mullaghmore Sandstone, though the felspar, which
forms rather less than jO per cent, is fresher. It
is generally mas:ive bedned and well jointed. It
is rarely seen In situ occurring mainly as loose
blocks distributed (possibly by llacial action) over
a Icrge area on the highest ground of the central

mountain district reaching down over the.outcrop of



the Dartry Limestone. These blocks together with
she cover of peat largely conceal the outcrop of the
Shale ancl may account for the feet that the Shale
was not recorded at all in the Western Region by the

leologic ¢.1 Survey.
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(2) The Eastern Region.

This region is divided by the outcrop of the
metanorphic rocks of the Ox Lountains into a north-
western outcrop lying north and south of the village
of Lurgwnboy, and a south-eastern outcrop from manor—

hauilton to Lough lielvin and e~.st to Kiltyclougher.

(1) The Lurganboy Area.

(a) Basal o3us-e

The local Carboniferous basal strata about Lurgan-
boy are conglomerates with pebbles of vein quartz up to
I1” set in a coarse-grained white quartsite.' It is
well seen resting on the Dalradian about a mile north-
west of the village of Lurganboy. South of the village
thej form a prominent dip-and-scarp feature. Though
the lowest beds are not exposed they are also seen in a
small stream and an old quarry on the road between
Lurganboy and Shanvaus Cross, where they consist of a
coarse grit, the upward passage into the. overlying
dolomite being well exposed in mining excavations on
the Twigspark estate. A measured section through over
40 feet in this exposure, where the beds dip north-

north-vest at 6, is given atta/ched. (Fig. 2)-



Vertical Scale:

1

inch to 6 feet.

1/

Lassive brown dolomite with galena

dolomite with few nr ino of courts.

Coarse grit with pebbles cf vein
quar > ip to I-1" and sub-angular
fragments of schist and quartzite

oeDoles 2-V’ a.ll .ieter.

Fine grained gritty doloin:

,oarse 1l uo- dolo;~ii e

3lacl carbonaceous shale

Fine rained grilly dolouite
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The nasal Beds at Lurganboy .re of veilcole
0.-ic me sst u i*ci-Oi- a maximum of aboui> {0 xeeo in
tlxe ground south of the village. ho fossils have

ben: recorded from then.

(0) saily sr.annon uiegs iiOi.s : "Sundoran Shale -

These "beds have not been recognised as the two
distinct litholcgical units seen in the 'be tarn
Region, and in napping they have been grouped together
as a single unit.

A gradual passage occurs between the E'sal Bede
and the overlying limestone. In-its lowest be”s this
licestone is a fine-grained, brown saccharoidul
dolomite, union passes up into a light grey, very
pure, crinoidal limestone. The dolomite Is -well
exposed in the fields north-west of Lurganboy, said in
a ouarry on the road opposite the church where thich-
bedded grey limestone, porticily doloritised, dips
south-east at 10- JDolomitised limestone, dipping
south-soutn-east at 10, is seen again further north
overlying the basal sandstones; but in the village
of Lurganboy a similar dolomite is seen close to the

Dalim. dian rochs, the intervening sandstone being

apparently faulted out. The relationship of these
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beds to those exposed in the Twigsparh estate is not
re dily determined, for the latter pass up Into a
bed of sandy oolitic limestone about 15 feet thiclc,
not recognised about Lurganboy Itself.

The oolite consists ofellipsoidal or spheroidal
ooliths with either a calcitic (crystalline-ciufi-clte
or calcareo'us-mucl) or a quartz-grain nucleus. The
qu, rtz grains are angular or sub-angular, rarely
rounded. Gm ins with a nucleus of a fragment of a
bryosoa or the test of a foraminifera (Plate I, Fig. 1)
also occur.

There are numerous ellipsoidal grains in which
the nucleus is a shell fragment, these have only a
very thin coating. The spheroids, which average
0-2 mm diameter, show a radial-fibrous as .well as

concentric structure. (Plate I, Figs. 1 & 2).

The matrix between the ooliths 1s filled with
finely crystalline calcite and detrital grains of
quartz and fresh angular felspar showing no oolithic
fil .i1-m This suggests a shallow water mode of
deposition in which 'the currents which assisted in
the formation of the poliths also redistributed them
and introduced detrital material.

The oolite, which is exposeu In a field about
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It oan be foliowed alang the estrthe for about a or.arte:
of a mile, where it forms a esmall wooded ridge.
Forming the dip slope of this ridge it is .seen in a
stream-bed below to be overlain by thin blach shales
and sandstones ° These m tneir turn are folloveo. by
another bed of* similar oolite about Ip feet thick,
above which a rusty sandstone is well expose! in a,
small cliff-

The exact relationships of these beds are very
difiiculO Oc i.iuerpre 0; nor a.re oneg U..G any easierl
by comparison with the succession south of Sha.nvi-.us
cross, mere tne sandy oolite lias not been found
(wricn may be accounted for by the paucity of the
exposures).

At Shanvaus Cross the Basal‘Beds are cut out by
a fault and the Ballyshannon Limestone is brought down
against the gneiss. The Lime stone is exposed in
three quarries at the cross-roads, where it dips -
south-west at 13. A small exposure of-limestone with
chert at a higher horizon occurs just south of the
cross-roads, and between this and the overlying sand-
stone are poor outcrops of disturbed thin argillaceous

limestones unci shales Gioping nortn—east at 12.
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The argillaceous mbeds both south of Shanvaus
Cross unci m olio oolios series, ctinnoo &cturn siny
great thiclmess unless faults of a considerable
magnitude, for which there is no other evidence, are
postulated. The oolites and shales have been include
in the Ballyshannon Limestone group of the Lurganboy
area, and appear despite their thinness to represent
all that occur of the equivalent of the Ballyshannon
Limestone and the Bundoran Shale of the Western
Region.

An accurate estimate of the thiclmess of the
Ballyshann n Limestone group cannont be made, but dip
and outcrop would suggest that there are 4'00 to pCO
feet of strata south of Shanvaus Cross beneath the

Liullaghmore Sandstone.
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(c) Llulla,: ;hnore Sandstone .

Only a snail'thiclmess, less than pO feet, of
sandstone is seen north of the Manorhamilton-
G-lencar read, in the cliff overlying the oolite
series at the. northern extremity of the Shanvaus
townland. " It dips at 20*north-ecast, being then
cut off by theOx Mountains Fault. -

South of the’road the sandstone is exposed in
an old quarig , two-thirds of a mile from Shanvaus
Cross, where it dips south-west at o.' In the
o.e ¢Gl0.1 0. cup 10 lo C"m cuu oxi Oy t~xe ox.
Mountains Fault, but its outcrop can be followed
soutu—east along tne scrihe an several small
exposures', either in road-metal quarries or hill-

side bluffs, and in the dip-and-scarp feature which

C ML:.€S.. lTuat uains ¢ bnuenness oxat Is- so 400
feet in this area. It is unfossiliferous
throughout.

The texture of the Sandstone is, on the whole.,
finer than that seen in the Western Region though the

lithology Is otherwise similar.
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™) Benbulben Shale and Glencar Limestone .

These beds re grouped together rs the Benbulben
3I1p in the I- stern Region, not being divisible into

the two lithological units seen in the Western Region.

The Benbulbe-n Calg is well exposed west of the Cx
iuountains Fault, it is e<.Iso seen in the wedge between
the fault and Benbo where it overlies the iiullaghmore
Sandstone.

About a nilc south-west of Shanvaus Cross, close
to its faulted contact with the halradian, it is seen
dipoing (t HC to 4C north-west, and consists .of richly
fossiliferous well-bedded linestones, with large
Caniilia's, brachiopode and bryozoa.

lest of Sinnvaus Cross the outcrop of the Calp
widens out, and in G-lencar.valley, near jDiffreen
Bridge, thin aarh :sandstones and sandy shales appear
which are overlain by the full thiclmess'of the
Benbulben Shale, the succession then being sinilar
to that aescribed for the Western Region. Further
east, however, the -Shale is cut out by the hienear
Fault, and although beds close to the hullaghnore

Sandstone are exposed near Sin.nvaus Cross, only a

snail thiclmess of snales is seen before u c “vci—
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lying 'calp llriiestone aopears.

North of Lurganboy shales of the Benbulben Calp
are exposed close to the Dalradian rocks; they dip
steeply and in various'directions. : They are over-
lain by calp limestone which passes up -into the Dartry
Limestone at the south-east end of llenade, and into
the Reef Limestone at Nure and Kilroosh.

The Benbulben Calp is faulted out at ICilroosk,
but is exposed again to the north between the Reef
Limestone'and the Ok fountains Fault. The dip 1is
very variable, especially close to the fault vher%

the strata are very much broken.
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) M“artry Limestone and Reef Limestone.

Tne BapuPj Limestone car. be tiv ceo. iron t.ie
Western Region along the Dartry fountains end the
Benbulben Range, near to the Ox fountains chain-where
tne Reef Limestone is well seen in tne .-.rea about
neean Amountain, anci. at ITure anu. Kilroosk.

Throughout the Lurganboy Area the Benbulben Calp
passes up directly into the Reef Limestone, the cherty
limestone being developed west and north of the reef
but never being seen between the Benbulben Calp and
the Reef Limestone.

The base of the reef is well seen west of Benbo,
wnere tne -osef Limestone forms an escarpment over-
looking tne valley of tne Ox lountsnis Fault. Steep
cliffs rise above the' basal beds of the reef similar
to those seen in G-leniff and on Castlegal fountain.
The base is also seen about a mile west of Shanvaus
Cross’ in a quarry beside the main road. Thin clay
p: rtings are seen in the beds which form the base,
and these, when weathered, yield a rich fauna of
well preserved specimens.

South of Lurganboy the Reef Limestone gives rise
to rugged topography, many hills having steep cliff-

like faces. This rising ground culminates in Leean
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Lountain, 1373 feet. The outcrop is continuous over
msome 3 square miles, and can be traced south to Lough
Gill.

The Dartry Limestone occurs at on'ly two localities
within this reef outcrop. In each case it is at a
higher topographic level than the surrounding reef,
though not higher than the reef on Leaan fountain or
south of Doon Lough. These isolated outcrops may'
be relics of deposits formed within channels in the
reef, cm suggested by similar deposits on Benbulben.

In the north, at Mure and Kilroosk, the Reef
Limestone is ueveloped over an area of more than two
square ..lies; 1ts base is not exposed.

North-west of the Mure Reef the cherty limestone
passes beneath the outlier of Yoredale Shale at the
eastern enc. of the Benbulben Range. The junction of
the' limestone and the shale i1s especially well seen
in two stream sections on the northern side of the
outlier.

The Yoredale beds which overlie the Kilroosk
Reef may be down-faulted. To the north, where the
Reef Limestone is secondarily dolomitised, the shale
member of the Yoredale Series is absent, so that the

sandstone .appears to rest on the Reef Limestone,
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tnougn tne snale is neveloped to the nortn ano. soutii.
A zunit tas map eu Between tne reef ana tne horedale
Series by the G-eological survey; the variable dips
Siex- m u'"e Yoreuale may neve oeen t.ne reason Xor
their conclusion. It is improbable, however, that
a fault is present,; the structures in the shale being
incompetent folds caused by compression betreen the
conpetent limestone below and sandstone above. ¢ The
relationship renalhs uncertain, however, until more
is Imown about tine soreo-ure 3eri.es in tne area,.

The reefs in the Lurganboy Area are richly
fossiliferous, containing the same fauna as the Ben-
bulben, Grlencar and C&stlegal Reefs. The fossils
tend to be more localised and there is not the same
profusion of bryozoa as further”—some parts are

indeed. amparently conpletely barren.



ar j The llanorim.nilton Area
(a) Ballyshannon Lime -tone.

The local bxse In this area is a crinoidal lime-
stone. South of li&norhamilton it is grey in colour,
and slightly argillaceous; while in the town of Manor-
hamilton -and to the north it is a brown saccharoidal
dolomite. There is no basal conglomerate or sand-

s i

The Limestone forms a narrow outcrop at the end of
the Ox fountains Jhain and extends south to Llanor-
hamlitOll where the outcrop widens. It is faulted
agmnsu me j*alracxian SOUuh ox mie uovn.

Exposures south of hanorhamilton are poor. In
two outcrops about a mile south of the town ¢ grey
crinoidal limestone, slightly argillaceous, is seen
dipping at 2C south of east. Farther south a thich
covering of Glacial drift obscures the solid geology.

The dolcmitised basal bed is exposed both in
danorhamilton itself, and in a small stream west of
the town ana in an acijacent fielex wnere it forms a
s.-.all escarpment. The dip is gO to 40°or more away
from the metumorpixie rooms -

Farther north the junction, which runs parallel



_Op_

0 oixc rOULx Ornuill2—ioil 0 1"aClClc till j Al
be followed In stream sections and quar ies, and In
a series of small escarpments. The basal dolomite
is well expose”; because of its massive clia.ra.cter
Lije 4~a OLu6ii o+}.iCulo GO ooserve but apoears
to be re or pQ soutn east.

At the north-eastern end of the Ox mountains
cnain une Limestone is fau.ltea against tne metanorpnic
rochs. The lowest beds are highly dolonitised and
pass up into a coarsely fragmental limestone v.itn
thin..shale partings. Lipping at Ip* or 2C° south-
east, it is well exposed about a half a mile north
of the fault. The overlying beds crop out as a
series of small, gently dipping escarpments between
uts quarry and one faulu.

The Bally shannon *Limestone attains a thiclmess
of at least 1000 feet in the Uanorhamilton Area, s
is sparsely fossiliferous and only fragmentary

fossils have been found-.
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(o) Bundoran Shale .

South of ifanorhamilton the Bundoran Shale 1p
very well exposed, dipping oh 10®south-east, in a
stream section west of O’Connell's Roch escarpment.
The shale i1s thin-bedded and contains thin bands of
impure limestone. It forms the lower slopes of the
escarpment, where about pOO feet of strata are present

South-east df Manorhamiltoh, in the Owenrnore
river, thin-bedded shales and argillaceous limestones
dip east at 15°to yC.

The Bundoran Shale is poorly exposed farther
north, the outcrops being confined to isolated ex-
posures in drainage ditches and in a small stream
south of Saddle Hill; but the ditches in the fields
of the northern part abound in fragments of shale
and argillaceous limestone.. In one exposure the
dip is 20*north of east, but in other exposures the
dip is obscure.

A mile south of Saddle Hill in a stream section
and in a small banh, near the Hanorhanilton Fault',
the shale is very much shattered, dipping east at

AC to p(f.
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(¢) nullaghmore Sandstone .

The exposures of the ihillaghmore Sandstone are
confined to a stream section about a mile south of
Saddle Hill, and to two quarries in a field nearby:
most of them following the strihe. It is never'
seen to obtainjthe massive character which it
pcssesees in the Western Region.

In the stream section argillaceous limestones
end shales pass up into a two-foot bed of sandstone.
Overlying this are beds of sandstone up to 4 feet
tinch interbedded with bands of micaceous shale.

A bed of grey sandstone 6-foot thick, with bands of
flaggy micaceous sandstone and thin micaceous shales,
forms the highest beds of the stream section. Thin
sandy shales mark the passage into the overlying
Benbulben Calp.

An accurate thickness cannot be given for the
huilaghmore *Sandstone iri this area, but it is at
least 400 or.maybe 500'feet thick. It is unfos.il-

iferous throughout.



(d) Benbulben Calp.

The passage from the Hull&guore Sandstone to the
overlying Calp Is gradual. It is well seen in the
stream section south of Saddle Hill. The thin sandy
shales at the top of the sandstone are interbedaes
with argillaceous limestones which in their lowest
layers contain a great profusion of lar%e Caninias.

The best section of the Benbulben Calp is exposed
on O'Donnell's Rock escarpment south of Llanorhemlit on,
where a road running up the scarp face provides a
section through nearly 500 feet of strata dipping
south of east at 3?

The lithology is uniform in the lower beds,
being that, of a thin argillaceous limestone with
alternating bands of shale 6 'to 9 inches thick. In
the upper 2C0 feet the shale is reduced to thin
partings between the limestone bands and finally dis-
appears towards the top. In the uppermost beds the
limestone is frequently secondarily dolomitised.

In the Cwenmore river, about a mile west of Hancr-
hauilton, the Calp is again exposed. It is a thin-
bedded argillaceous limestone with thin shale partings

dipping east at lef to 12%* The beds are exposed for

eabout a quarter of. a mile along the river and become
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more massive when followed in the direction ofdip.

North of the Owenmore river the ground is
covered by. thich Nlacial drift and e peat bog. The
Calp being seen at only three points. The strata,
which are lithologically similar to those west of
Llanorhamilton, dip east at 10°to 12°

In all these exposures there is a profusion of
I.rge Caninias. In the isolated exposures north of
the Owenmore river and in that river they are abundant
On O'Donnell's -"och escarpment the large Caninias lie
along the side of the road, and in the roch face they
project from the easily weathered shale and can be
seen also in the limestone bands.

In contrast to the Benbulben Calp of the Western
Region the lower beds contain more limestone and the
higher beds more shale. The Caninias, which in the
Western Region were.more abundant in the lower member,
are distributed abundantly throughout the whole

thichness.



mxi coax*se grey ciinomul limestone xor.-s me b- se
01 me Dartry Limestone, v xxcm passes up Into a
massive grey &*xuom.al m e sione wim very muoh chert,
eiiiiilai"l v wicic seen —» <=e ,ic”ufiii Region. Ire
junction is well seen at the top of C'Donnells meh.

The Limestone is well exposed on the mountain
top east of ClDonnellls Noel escarpment, where the
outcrop can be followed north from this, passing east
ox me:ornet.1it on aiu extending almost to Dough Hill.
It Is brought down by a fault south of.Saddle Hill
and can be followed north from this point to the
Garrxson river.

West of Lnnorhauilton the Dartry Limestone is
exposed dipping to the west In the Oweru:ore river, in
the fields about a mile south of which It forms a *
small escarpment. Farther west, in the Cwen.;,ore
-xve * ..oc m a s.”ala stream scum-vest ox Dougxi Hill,
the limestone dips to the north. There is an
o'.Imost coiiuXiiuous exposure m ore streax oeu, tne
jointing in tne massive strata has leu to much
solution, so that , even after heavy rain, the

river course is almost dry.

The thich-bedded cherty limestone of the Dartry
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(f) Reef Limestone.

The reef Limestone is well u.svelcpecL in tne
Dartry Limestone at Saddle Hill, where it is commonly
secondarily dolonitised to a coarse, brown crystalline
porous roci:, frequently containing geodes of dolomite *

In the Western Region secondary dolomitisation of
the Reef Limestone has not been observed. In the
Eastern Region It has talen place at two localities—
the northern part of the Xilroosh Reef and the reefs
in the Saddle Kill area where the Yoredale Sandstone
is seen close to the reef.

At the western side of Dough "ill the Reef Lime-
stone rises above the general level of the surround-
ing ground in the typical dome- or hnoll-shape seen in
the reef-Inolls of Northern Engl.aid.' The hnoll is an
original structure or.red oy reei sec.unentation, thougn
control by contemporaneous fault movement,as seen in
the Craven Reef belt, has not influenced sedimentation
here.

The limestone of this hnoll is a fine grained,
massive, dove-grey, porcellaneous limestone. The
Reef Limestone is developed to the north and south
of the hnoll. About 200 yards north of the hnoll

the reef is well exposed In a small quarry, where it



is cocrsely crystalline containing abundant crinoid

debris and corals, be'ifig typically stratified as in
the lower parts elsewhere. It 1s immediately under-
lain to the west by the thich bedded cherty limestone
of the Dartry Limestone.

The limestone of the hnoll does not show the
quaquaversal dip which characterises man, reof-hnolls
in other areas, but maintains a massive unbedued
character throughout. It is richly fossiliferous
Cwiit. ining - .bunu.anc urc.Ci-iooociB  "Oiixt.ti uOo,
lameulibr..ncns and crilobices being rare.

On the eastern side of the reef-hnoll the Yoredale
Sandstone, with basal conglomerate, dips at 2Z$°beneath
the Yoredale Shale on Dough Hill. The Sandstone
ap ears to have been banhed against the hnoll. To
the north it forms a small escarpment, dipping' south-
easc ao p go 10,0 ap a lov.'er topograpn 1c level tnan tne
hnoll about which it appears to have been deposited.

In addition to the fauna recorded on pages 47 ff-

the following forms have been obtained at Dough Hill:

ipopny-L.Lum  sp.
Dibunophyllum sp.

Palacosmilia cf. murchisoni Edwards d Haime.
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(g) .-OreCi.ale D6PIfS.

In the Eastern Region the Yoredale Sandstone
forms the base of the Yoredale Series. It occurs in
a faulted outlier north-west of Saddle Kill where it
ciips at 10 to. 12° south-east and forms a small escarp-
ment rising from the bog-covered ground of the Dartry
Limestone.» In the southern part of the outlier, where
the Reef Limestone is developed, an unconfcrumble
reic.t lonsmp appears to exist between the two.

The main outcrop of the 5a.idstone is seen farther

east on the flanhs of mourn nill where it dins under
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Aii attempt to apply sub-zonal sub-divisions in
the Sligo area presents considerable difficulty; not
only is the area far removes. from the forth—test
Province and South-West Province of England, but in
these latter areas the faunal phases are brought about
by changing conditions, while in the Sligo area a
Oarlnia oh- se persists throughout some 4000 feet of
strati, from the Ballyshannon Limestone upwards into
bHG ul'j pylilld3 uon©

The occurrence of tne gigcinteici Janmias and the
X e Xrxx¥e 01 xwiX0-X€J - C . i@ a*S UOxixCv  GaXO. . . x AxICxi S Uil ulxO

—+tyiDxlkaxon  xxieXoo~xe mc.xcxte n JIuiasi e 1_xiis
1s xc.oroner substancxaosd Sxioxie uos aescxxiezx,
miSyLici'cxia C-- anaxOga, iruscSid os LS iorn.Ls, XU-lO—
r.rouuc'GUE cf. coirugato—henspxiericus, "lisxophyilum
mux Liseota.um aim Z&pnrenuxs ennxsnx... enx 10rxis
typical of the top of the Cg subzone in the North-
West Province..

lit hostaOtion ~martini males its first appearance
in the 3p sub-zone in the forth-'.Vest province, end its
occurrence together with the for.xs above suggests a

nkhi age for the Ballyshannon Linestone.

Tylothyris laminosa does not male its entry in



the fortii-West Province till the Productus corrugato-

~ zone (Sg) but is found in abundance in
the Bally shannon Limestone. However, a snail form
en Ctx'b in Zg in cne south—%#est Province, and ac a
si.iilar horizon at Hooh Head, Co. Wexford, a form
‘closely comparable to that occurring in the Bally-
shannon Limestone has been recorded.

Tne upward lisia ox sue Ogo3 zone is difficult
to define. .The Bundoran Shale contains a faunal
assemblage es. entially similar to th t of the under-
xying lime suOxie, tno. uhe hullamirsore oomnostone ©os
yielded only a limited fauna that might wel? be of
CoBi age. Z- ennlshllleni which occurs in the
sandstone con” nues onto yue .jar Ory Limestone wmere
C.e cype specomen was ootaoneo. in tne Lougxi Gull. rea}
cx(d * icHlXjS- "Okxxo Ix due 00 (X G*ix nenoulsexx
3xlule ana also at tie base 0Ol tne Heex Limestone.

Tne Eenoulben Bnaxe s.Iso concams gigan cexd Ja.ninous,
which although they differ from those of the Bally-
snaxnioxi Lones (one- (as Judgeo. bj scUipxixig S>> «0su—es ,
do not suggest anything other than a lower Visean age.
Superficially similar' giganteid Caniniss also occur
in the overlying fartry Limestone ixhits lighest xeas.

oyrlchoceras of- :..icronctun which has been found
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high up in the Reef Linestone on Leean -fountain
surges bo a 3g a”“e ior ac leasG pant eoi one neex
Lines Gone-

In the Eastern Region one specimen of 3ibuno-

— i —op. cxua one “jsc ] * Pc. —ti'juiuj-xicv sp.
ana ox . , O .]j —Ux voe .icv6é oeen xounu ag oiie cuss
Ox cne xoc.pi nill reei Knoll- together with 3¢ cf e
HiGQ i LW Uil e IXI0 i e x5 miewr e 130 ag e

the#

Tne xQ-.Gi' limit oi/ iiDunopnyalum zone nas not
been aefined; ana tne absence of Jyrtma caroonaria
which uvarhs the base .of the 3? zone in the Korth-
V/est Province; or of forms typical of this zone, has
rendered it impossible to fix an upper limit to the
CgSi_zone. "

Litmoxtrotion juncemi he.s been regarded as
typiflying 3 in limestone further east; in Co. Tyrone
This form Is abundant In the hertry Limestone, but
the absence of other cords characteristically
occurring in the 3 zone is perplexing.

The CgSi fauna is closely similar to that of the
Upper. Caninia Zone of Pembrokeshire, in the South-

'd si Province; out tne persistence of tne Janinia
pnc.se upvaras . iGo one 3 zone ix in sGr—xing conorasu

with the Visean successions in Britain.
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The lithor 'gieal subdivisions adopted by the
leo"opio .l Surye;- in Iredrrd sllovied vide soread
cou- edition :d the curat., to be made with little
regard to the cent Lned fnunal rose mlrte; but
-d _fdrudtle8 nd c:;.du.h . arise when (as near Manor
M Iltonj the died logical grouping breaks down.

In Ireland, aorrelation of the north-vm stern
area ulth other areas reveals at once a. striking
didierente, for- not onl,, ix the total thi clones-
great but the development of the C&lp is on a scale
not seen elsewhere.

during this research a visit v:ias made to the
farconiferous of So- Clare vhioh was described and
zoned by iouglas- hors Is an area as far removed
from the lomth-"vesr Province as the Sligo area is
from the lorth-Iest Provrnce-

Ihe Clare sue session cm. shorn, by Borgias, to
or .pare closely vith the hvom Gorge section, there
being u:svrently a continuous seonenee fro o the OId
Bed Sandstone to Jr.

Ice Calo subdivision of the O'rbcnif reus was
not recognised in South-leet Ireland, and vhide the
d 1d,,.,m.hno has been correlated (by the Geological

Survey] with - lower shale -— overlying limestone
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between a massive limestone, containing a Y*aulsortinn
_lusal fauna, ana chert,, Huestoi.es with overlying
Oo il ties 0- 3*age.

Distuction betwe2l 33 au 00 j.g not veil uricu
in Clare, viere these zomes together attain a thickness
01 so.se 450 feet. The lower beds of the Senlnulr Zone
are darh grey limehones with an abundance of chert,
and are succeeded by bitch crinoidal limestones end
oolitic beds, with crystalline limestone at the top.

The Dartry Limestone has been correlated (by the
C-eoloyical Survey) with the Semlnula Zone and the over-
lying Ltbuno )hyllun Zone. The latter tone, as
defined by “ouwlas, is argillaceous at the base, but
its upper part is much purer and chert is rare except
in tne uemost oeus. _t attains a tmchness of
IpCC feet in Clare, o1 v.nicn IGls xeeo is assignee, to
tus jji_ sub—one.

Some 4000 feet in the Sligo area ic., therefore,
re ore ee.iteu eg lees tic.ii 2CGC fe”t in Clare, tne
litnologies and xaunal assenDiages oemg mar lealy

different.
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i—s Carbonifex'Ous strat - of tne north—west oi
I.wlinn were deposited across the axis of the Ox
JAQm*i » 1 c—em , 56 «<.u”clxic.x ci-6c¢cx u.s been

rf-ccu. ij. tne redacea oruchnees 01 one lower members
O- -re succession m tne Sustem Region. The post—
nrcoiixcrous movenents nave lolded tnese strata
m e c oroau. syncline oetween tne m Irmian 0l tne Cx
hauntnins chain and those furthe: .

A m-ror lau—0, -me Cv fountains Fault, forms the

bO uuiit-x'.i DC-.d0.1 0.1c ytii'iJOrillecrOuE ¢ciiiU u-_0
hslindian. I[ts nature is not evident, though it nay
be a reversed fault. It enters the area, in

Refillsodare Bay, in the south-west, and extends to the
Barrison river, in the north-east, bringing various

members of the Carboniferous into faulted contact with

— —_] —_— — A

plC 1 LG dcal s UL,

hear Lurranboy a small area of Carboniferous
roc-.s —s cne—eseu 0 e 0a Lsuoweaan F&ULe
ye C. ~ LK ixveed — U050 wiie—<, o P ~J41 x=aUCu
oremen, rest in luua-teo. sent, ¢ wi-n one metamOrph2c

rochs except nortn on tne village, mere tne local

base of the Carboniferous Is exposed resting uncon-

fomrbly on the h-s.lradian. South of Shanvaus



-31

Cross the O rboniferouls rods are faulted against the
Dalr “ian of Benbo, by a branch fault which joins the
Cm Lountnns Fault about two miles further south.

Cn the south-east side of the On Lount .ins chain
u—e —®&— luon Ea-ult, \.aica forms tne striuing
cSC'-j.u of ’Donne— *s nQC>j G-iiixiniSII.CS eosu_ \isi'UL'
—s. _—a,— vi ou s. crobo I p.num oi
Saddle Hill, which brings down th« ‘'=iul., IsPuuone on
u— —Ol ulj.0d1 idJ

Hi-st oi s rule Kill tne loredale series occurs in
s. faulted outlier separated by a small valley from the
Uo. n oiuCsop on *‘ougi n-ix xurjiier s”.sc -

The Oaroomisrous ro.cns am- xolded into an anti—

u—e 10o0dtb roi—o psojonuor”} and uo tne north

D igo iaula, soutn oi cne promo, .lory} brings
1710 .encar Xu escone an. ms b .tne Bullys.nan”on
-J icboaic, QJ aortn oi hnocnnarea manes a marled
leature vinere tne j-uencar mimesione rises aoove tne
dip slope of the Ballyshannon Limestone.
Kopls oW y “« A U
-Oran oi me orononocry, cne oasomegail raul o
forms a marled topographic feature from Drumcliffe

Alg X0 OH W 1Fbb+X' S+ XU *HM WJl0Xe X6 Ullc  *Xxe

©anustone can se seen almost in contact witn the need
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Limestone.

The C-lencar Fault, which extends from the mouth
of the Drumcliffe river eastwards near to Shanvaus
Cross, is marled by much irregularity of dip in the
strata along its course. It brings the junction of
the G-lencar Limestone and the Benbulben Shale to a
lower level on the south side of the valley than on
cne norm.’

Au ijjxi wObPtorn ena oi tne ,xromontoiy, a smaxl
arca, of disturbed rods is exposed on the shore. A
cliff face, apparently a fault plane, rises above a
small thichness.of.shales overlain by some pO feet of
yellow quartzo-felspathic sandstone and argillaceous
limestone. The shales may well be of Bundoran Shale
age and tne as”ocic.oec. sums i>one aim limestone belong
to tne passage oeus below cne nullaghmore Sandstone.
If this is correct, a fault of considerable magnititude
is present. The evidence available is not, however,
sufficient to place these strata more accurately.

The Ballyshannon Limestone of the Lissadell
peninsula occupies a syncline between Streec-agl Point
and Serpent Roch. A more detailed .knowledge ox one.
structure in this large area has not been obtained, the

relationship of the synclinal structure west of
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hiduell oO the structures occurring on the coastal
section being obscure.

North of Grange the Nullaghnore Sandstone is
foiled into an anticline trending north-east/south-
west. It is brohen by a fault in the .estuary of the
3-range river, between the 'mainland and Conors and
Dernish Islands, so that the Bundoran Shale, which
appears in the. core of the anticline, is seen only on
the mainland. Hie anticline is truncated by the

rc.uiu iii u_e uOi>.0i., 'WiiiC-- also traucuues bo oi
io Ic.Uxu ill uwl6 %7 @f c—e e-range raver anci u-ie
Htu It brings Ballyshannon Line - *--—-
Jhe X% xlsolirAcl X £ 130 B, VWeX'¥h»bC W J-lwU
nortm of arrange, wnere exposures m tne rallysnannon
“-XxCbXRAspe snow tnat tne structure is complicated,
tfLOUgh

The throw of the 3-range Fault, about 10GC feet
north of 3-range, decreases to the south-east where
the smudstone/.:hale junction Is only slightly dis-
placedj farther east iu maf os ecuaued ».iim a
fracture observed In tne scaro e-.st oi renculoen.

X ¢ Pl pht R, @ TS L R, JE

-l X cx . e

3

oi over eet, is oeieived to pass tnr

low- and bog-covered ground oetween _oneygold
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ann ICinlough, with the Bundoran Shale to the south-
east ana the Lullt hinore faulted down to the north-
west. The width of outcrop of the sandstone is
.outlet u w_e «c- tienil dnd of Lough helvin, and south
of Kinlough a small area of Bundoran Shale is inferred
oetween one town and u—e fae.lt ] >X<su-iilarj.ly an at*ea ox
3c.llvsnannon Limestone nas been named further south.

Lorth of Lough mlvin the Carboniferous strata,
dip gently southward, from the Dalradian against which
tnej rccu m aulteu conofct au Bally snannon, mere
tne h ’stl Bens, exoosea a mile west of the town, are
cub out an a small faulu entering tne sea at tne
mouth of the River Erne.

Throughout the coastal section many small faults
occur, and the thin-bedded limestone and shales often
show much incompetent folding. This 1s especially
well seen on Coney Island and south-west of Streedagh
Point. In Bundoran Bay the thin shales have acted in

tne sane wan.
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The strata of the area described in this paper
are very fossiliferous, especially the shales and
argillaceous limestones. At Streedagh Point and
Fairies Bridge, in the Ballyshannon Limestone, and
Anghrus Point and in Bundoran Bay, in the Bundoran
Shale, brachiopods and corals are exceedingly
abundant. Aany of the brachiopods are silicified
ano aiter etching the internal structure is clearly

seen; some of these forms are described below.

Tylothyris lanluosa (h 5Coy) I, ri°’s. 1-A.

Tylothyris laminosa is very abundant in the
Bally shannon mime stone,, especially at Streedagh Point.
It has been found in the overlying beds up to the
Da.se of tne Pteer Limestone.

The specimens figured in Plate 11l and described
and figured in the text were mostly collected at
Streedagh point. Silicified specimens from Streedagh
Point hav e seen etcned and reveal the. internal
structure. The pedicle valve i1s most commonly found
fossil; no brachial valve has been found which is in

¢ wood enough state of :reservation for accurate.
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Q. De-tnyriumj ~idtix 01 Celcnyrium & 0%*7 —0*2
In two specimens (llon 1 and 5 above) with very high
cardinal area the ratio is 0%*4- Delthyrial angle
aooaj po.

The lateral slopes of both valves are ornamented,
by 1214 Iramose costae. At 1*5 'sir* from the umbo
there are p cost e in p nm* Six or eight costae -
radiate from the umbo and the remainder do not reach the
umbo. In large specimens the lateral slope at the
cardinal extremity bears no costae. The lateral slopes
are gently convex , unbonal slopes strongly so.

A mesial sinus is well developed in the pedicle
valve anu. a corresponding fold in tne brachial valve-
The costae diminish gradually, those near the cardinal
extremity oeing. veahly developed, and onose bounding
the sinus most strongly so. The sinus widens rapidly,
a specimen from tie Benbulben Shale shows the *ongue-
shaped flattened lobe ! described by MfCoy, the sinus
being over 2 cm. wide at a distance of 4*5 cm from the
umbo. (Plate III, Fig. 2). The median fold of the
brachial valve, which is elevated above the general
level of the valve, expands correspondingly to the
sinus of the pedicle valve.

Shell fibrous and inpunctate.



Internal. pedicle valve. The internal structure is
well seen in the silicified specimen (pi,te III, Fig. p)
and compares closely with.North's description of the

g P* specimen. j.-bs apicux calloeiuj ion he
describes and figures (north. Plate XIII, Fig. Ip.)
rises higher into the delthyrial opening than in
specimens from Streeuagh Point. The callosity is well
developea covering tne early formed osirt of the median
septum and forms two gently curved ridges, between the
base of the delthyrial supporting-plates and the base
of the median septum, to form a strongly developed
pit-line wepression. Tne median septum is thicheneo.
at the base and reaches nearly half way between the
umbo and the anterior margin. Close to the apical
callosity the septum rises from the floor of the

valve to a little less than half the'height of the

delthyrial supporting plate s.

' The internal structure of the brachial valve has

not been observed.

. occurs .
T. latinosa/commonly from the Ballyshannon Limestone

to the base of the neefeLimestone, tne specimens snowing
no external u.ifTerence at eitner horizon- Tne

s sec-Lmens ueocrued &re QCi bxtai U-ets exom t-is DOUG
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West province North’s mut. y being typical of Zg, and
lotigoi ioiius occur in ay* *Apecmens xigured by Cramood
from the loner Bg °1 the North-7est Province are more
rounded at the cardinal extremities than the Sligo forms
sue are also much smaller. The forms described from
Hook -Head, Jo. Wexford, where the species ranges from
7Z? to Cg litii no external difference, .are closely

similar to the Sligo forms.

Leptaena cf. an-aloga. (Phillips) Plate III, Nigs.

Neptaena c” e snnlogn occurs from une case (. uje

Bally shannon limestone to tne, base of tne Reef ninestone.

Much vari'tion in sine is seen in specimens from tne
saiiie rocali y , m-easurenenos are i.ou -i.nclus.eu. nere
because the imperfect preservation or tne margins mid
or tne cardinal gXuiPsioj-c” ieti.e.ex‘S cuisoe co.“par "oil

impossible. The specimens describea below ann figured

in Plate III are from Streedagh Point.

Description. Shell transversely semicircular or sub-
quadrate. 3readG greater >hnn .u —ee 1"n. on.
Cardinal extremities (seldom preserved fossil).extremely

acute, (plate III, Pigs, g u 6;. Cardinal area narrow,



evenly GO one cardinal extremities. nrea flat,

smootn 01 xciinuly marhed py ux'unsverse iinss. neigno
of Deltnyrium/Width, of .Delthyrium = 2%*3- Delthyrial
angle about 106? both valves are strongly geniculated,
the peuicle valve more than the brachial. The valves
are ornamented by line radiating rugae which, on tne
flatter part, are crossed by 14-20 coarse concentric
wrinhles v;hich turn towards the cardinal extremities
close to the area. The rugose ornament is more close-
ly spaced near the umbo; 3 in g smi. at 2 cm. from the
umbo, 4 in 5 am. at 1.1 cm. from the umbo. 19-20 rugae

occupy 1 cm. at 2 cm. distance from the umbo.

Internal. Pedicle Valve. Teeth strong, divergent,
with two or three fine vertical crenulations (Plate III,
Fig. 7-) muscle impressions bounded by : ridge rising
to nearly 3 mm above the floor of the valve extending
from the short dental plates anteriorly to form a semi-
circular area (Plate III, Figs. 7 & 3)--—--- Isaucer-shaped
depression" Davidson. This depression extends to a

¢ sounce Ox Ixj. mm xrom une umoo antx cno enCx.ot>e0.

muscle scars are divided by s median ridge which

diverges anteriorly and passes over the margin of the
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9

ose-uj resembles the forms from Streeuagh Point, but,
in contrast, the papillate area is shown to be sharply
demarcated irom that oearing the vascular impressions.
eneiicw.w © tc sciibes xoiuiS irom 01 o~ *ournai vhicn,
line those from Streed&gh Point have acute cardinal

extremities and similar internal structure.

Schelunenella sp« Plate IV, Figs. 1-10.

Several specimens of S-chelwienella which show
variations from described forms were collected at
Stre :dagh Point. The specimens are silicified and

the internal structure is well seen after etching.

vt2301. 1J blO i"l « 0J--L »1 A0 i ornchix J 0 1x0 ; jgl Cd.bOijF e Lo.U-

AU r1lLi"lpi0 -LiLiio 3 0 Ctl CtHiGnU o jCGJ. oiii Lb1 U3 O LiGO -

Viidtn at i1iinCe--Lin0 il 59 2b

Length of brachial
valve um. 5p 25

Soecimen No. 1 in the table above (plgite IV, F:
1-4) is a well preserved brachial valve. It is
strongly convex close to the umbo and moderately so

anteriorly. Cardins 1 area aoouu d min. ni“ni at tne
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centre, tapering evenly to the extremities and orna-
mentea v/itn costae and costellae. The former extend
from the umbo to the anterior margin, and between
eac-'i pair j-/ costellae are present; the costellae do

cecch t_le unbo At a distance of 3 cm from the
md v Fc m® €af 3 cm. apart, while at 3 cm

-uucm.bt UiC, 'it?

6T6X000d b. cardin:l orocess
r- ) wk) y *—u OveLl ion
je e aivid:
me X; —x 0 cva=da-a i vree et
D J uw earam-

m

l-.tes -of these uniting with the
Ert-—- 4 VI .

Cixt . —d i>xJL c:runua_ m OCECSS pO_tCI’iCl’l’ly
me mmch enters the msoressio.

het g pSEXAI00 =4 viyO3

viLiv

>“0.: ”*—_O
T e sy shiieidive
» L nn & & D TSnR2 AR & AW

.. - * v\
mainasl T~ it e rouoicon L3k
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Specimen No. 2 in the table above (Plate IV,
s. o u £0; is partly broken in the umbonal region.
ij.id shell ha.s a gently convex bracxiial valve and
Xe preserved (anterior) part of the pedicle valve is
flat. The external ornament is of radiating costae
cu-d coscealae. Theornament is not well different—
iated near the umbo, but anteriorly the costellae
occur in groups of 1-4 (2 or g being most common).
The orn&nentation becomes stronger towards the margin

where the costae are spaced about 2 or 3 tim apart.

The internal surface is ornamented with firle

papillae, other internal structures are not visible.

A pedicle valve (plate IV, Figs. 7 & 8) whose
margins are broken measures about 42 mm. at the
hinge-line, and 36 mm in length (restored). The
valve i1s slightly convex near the umbo and flat near
the anterior margin. The external ornament is of
costae and costellae, the latter occurring in groups
from 3 to 3 between the costae. Hie coarse ribs
are therefore very variable in their spacing: at 2 cm
from the umbo the costae are 3 tmi. apart where *

costellae are present, while the adjacent space
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between uwo costae, occupied by 3 costellae, is 5 ddu wide
Gardinel area about 6 mm high with a wide delthyrium

whose angle is about 6p.

Internal. Strong teeth supported by dental plates
diverging at 75~3o0. Muscle scars in fan-shaped
depression extending 1l mm irom the umbo enclosing
laterally two pear-shaped diductors separated by a
low median ridge bearing the impression of the
udauotoi. scars® There is an internal ornament oi

delicate papillae.

The Sligo forms differ from both the mutations
described by Vaughan from the Bristol Area. In his
mutation Z Ithe alteration of the ribs is made out
with difficulty", and in mutation C,while this
character Is very distinct, "there is often a medial
depression in the brachial valve" a feature not
present in the Sligo forms.

The radialis type of ornament and tie acute
character of the cardinal extremities are features
which the specimens described above have in common
with Sohelwlenella aspls nut. rn-1:1formis Bemi.net.

The proportions are similar, and one specimen figured

by bemanet (PInte VII, Fig. 10) closely resembles
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Specimen ilo. 2 above. The ornamentation of the
specimens from StreecLagh Point differs from that of
any described form in the distribution of costae and
costellae. They are, however, probably closely
related to Demanetls species which occurs in Ch

near Tournai .

Pustule, of. 2-ogqmstulosa. pgrhinson. (plate V, Figs 1-

Four silicified specimens from Streedagh Point
(hos. 1-4) and one specimen from Bally shannon (Ho. p)
are described. The exterior of the pedicle valvu
alone 1is visible in the last mentioned specimen, while
the silicified specimens show the interior of the
pedicle valve and in-two specimens the external part

of the brachial valve together with the cardinal

jpo ce ss.

Description: Shell globose, longer than aide,
m'ereate it vxc-th mm—g oe ¥cs.. -ne u— €
anterior margin. Hinge-line with prominent ears
aim incurved umbo- Feulcle valve strongly convex
with median sinus commencing close to umbo and
hldTii—ls/ GdJ

O. Dotn va ves —c—e® =Y 8-y
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71b- 4- Profile of
specimen (Plate V,
Figs. 2 1 4 - No. 1

in Table belov) shoving
reflexed cmu tkioxened

aargin. Ilatural size.

The tliiekened u.argin is not included in o.le

meseiiBuents of width in the, tnble‘belov;.

sitimorissons  (3rachic..] Vt-ive ):-

1.

t1Go41 ut hinge—tine mm 104
i vAF£ Gix vV -duX  mm. Og
Xiwbxl” Gix mm. 52
Juop 0il  Mm- 35
Restored.

Tne sun;-ce of ootn valves

Ilo 92 1C3 142
00 52 57 b3
Xg.o xg-0  Xb2 (n

37 2p mb 4j.b

is Gmameroed og nos

and spine bases. The ribs are weakly developed excei -

o the cardinal and umbonal flanks* On cerdj—

.anks 7 ribs occupy 1 ex. but when trscad across the
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venter they become indistinct and are broad and flattened
on the mid-venter and absent from 'the trail. The ribs
are more feebly developed on the brachial valve. Spine
bases cover both valves except on the cardinal flanks of
the pedicle valve. In the pedicle valve they arise on
the ribs; close to the umbo they are small and almost
circular, but anteriorly they ere more elongate and
prominent reaching over 5 mm in length and sometimes
coalescing to form elongate’ridges close to- the margin.
The spine bases are never seen to coalesce on the

brachial valve, otherwise the ornamentation is similar.

mlernn. Pedicle Valve. 7ell developed flabelliform
divaricator muscle-scars form two depressions up to
2C mm. long, their apices directed posteriorly. They
are named O surong longuitucrinal riugese 4 strong
median se,00um urvic.es one scars, expanding anOerroruy
from 7 to 11 mm in width it extends for a distance
of’approximately 30 rrn. from the umbo where it termln-
jo jei-dioFlj
ates level with the scars. It is sometimes divided '
longtitudinally by a narrow deep groove. The nar cv;
aduuctor scars are situated on the posterior pert of

the median septum. The interior surface of the velTe

1s marked by a pitted ornamentation ar.n medicate long—

titudinal wrinkles.



Brachial Valve. A strong trifid cardinal process
(Plate V, Fig. 1) 1is developed rising about 5 ma- above
the hinge line. When observed from the interior of the
valve, the cardinal process is seen to bear a;strong
knob-like protuberance which anteriorly gives rise to
a medicn septum, The nature of the muscle-scars and

other internal structures have not been observed.

This form bears a close re semblance to P&rklnsonfe
Species, capedaisy in the nature of the c¢ rdinal
process and the uedi n. sinus, Iso the well developed
ears are a com. on feature between the two forms. lie
weah development of the ribs distinguishes it from
P. nodooustulosa which is characterised by strong ribs.
The thickening of the margins is probably s gerontic
feature in the forms wescribed. . All the
specimens described are ver,, much larger than
Parkinson’s nd do not compare in relative proportions,
the wiuth being in all specimens about C-o of the length,
while in P. nodorastulosa the width’is equal to, or

exceeds the length.
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.nie or. cydtndricu (5cornier). Plots VI, Fi s

C-iganteid Caninias occur abundantly in the Bally-
snaunon Limestone end Benbulben Shale, they have been
found In tne Dartry Limestone up to Its highest beds.
The specimens show so much v. ri: tion that a descriptic
of a s:ecimen from any one of,these horizons wvould nol
be typical of the asseinblage at that horizon or
sufficient to distinguish it fro... a specimen from
another noi'izon. isxceoting chum cters caused by the node
of preservation, a single specimen from the Ballyshnns.on
Limestone mould not be distinguishable from one from
the Benbulben Shale or from the overlying Dartry Lime-
stone. The description riven below is based on the
characters typical of the group and concerns the
varying morphological structures observed. The
epecinens are conearea mith described foms.

Text Figures p and 4 ere frequency curves of
variation observed in the assemblage . o occfItie.
in the 3ally#Lannon Limestone and one locality In the

Benbulben Shale.

Description: External characters. D1l specimen

examined are adult forms, the corallum being
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cylln&ricsal throughoulpts length, enoe”t for snail
part near Gxie Ocsse in some specimens, and in those
specimens snowing rejuvenescence. The largest
specimens observed were found at Streedagh Point--—---
one almost 27 inches in length while another with a
calyx over 3y inches diameter.

Corallum simple, regularily cylindrical through-
out most of its length, small conical neanic.stage
not found fossil, (Lewis has suggested that the ecarly
joiacu portion was awosoarea ciuririp <Y j-xfeuime ox
tne coral Gnus accounting Xxor its aosence m tne
fossil state. This seems unlikely, and other small
conical corals occur complete in the sane bed snowing
no signs of resorption of their base). Corallum
marked by annular growth-swellings, occurringe
approximately p in every 4 cns., crossed by fine
longtitudinal striations. Corallum frequently
re juvena Oeci. Calpx about* pep cm. ueep, e-mtxi naj ox*
Sepua xoxaim-j i'icx”es about* p -m« --ign cg tm xax'gwj.
and tapering towards the centre which is not radioted
by the septa, being a free tabulate area about i*p cm
across. Cardinal fossula open, wen named by snort-
ened cardinal septum and (frequently) ucxjacent septa.

Counter xossula se-luom ¢sj i m.ixisu m “al” X. Number
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ox 1-1Uj0I* sepca very vcpinole.

Jixuci -l
J uu-Ycixe beetion oecuons at ui_ nx6x U DWkXO
snow unnc while txie in  -i'b-eca*i. cone ..s oi iitiij
COXS uc.lu u-.iciiits- tnere 1 w.C-_ Ve.i'ii.; liigU JLil b_.
em-uinl uXL-.ieter causea by a viaenlng am narrowing
ox' tne ris* e:ineutal rex'ion. The disseoiments reach
0-1%0so 0f i.¢ _ 1.R ¢+ 3.4 g—eon 0*10v vu-j.,-oion

on b—c—o0s on opposite o is oi tne core

w16 ¥-s~oomenbs are BH-U C20S* K0
v ocw L e of the vkoncentric” (Lewis) type
vV— re c—emode s * ooly” be@ 0] u-e sepba
— bu .XiOUU * G*SCwp-LTS*ItC— ii'C L

-ices viidely sofcec. carved moopinent
In the outer region HetaloicL? hissepinients. The

00 bSUOdd 0© X. iiOt ni-hi Oi*h-ij Ol boi*1DUb6d d-'Olhiu c-10

corai mi and io -*ob rmai—*eu * Ipta, "iiich only
jlor*. 041 uoo me pi'o.iections inner sum.ee
Ox tne miiso. menuse* vit-bs cnaraCu;.' _ jypical of

_ N

iXumuXO-1 4 .

ci—#™x rrcm ai-* localities major c-om minor
iw b@ OBk, 0-Ok—=iet ecime-s Snow no neveiopment

of minor septa. fne major septa are conuiitu.0as iron
b..*e 0-—u0m 0CG— .*Ckil uo—ecx b—Omui e b**b. CH** |

oelll- rmiaim u_sxosen am learing r free taoaiate
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ecuu i X'cx ox about l*p cm scross. The major
sepca «.rc imomently tuiomened bj stereoplasm
especielly close to the inner in ecal wall; the

t 'ic.tcn.inr may be developed in all the septa or
confined to the carminel am. -ij mcent sc ta, or
con__ma uC u.owe ox one quadrant. (plate Vx, Fivs. L
p e che ue iscpbu wupca' bo a .oint, extending about
lcm. nsiut c—e uissepinenta— rone, am. are often
smous v _u—* die ~urmecai region.

~m .liivj. Dw*sa ci-*u c* s c+L p oj webijiitj on

'

the 1 cm thecal '..all arout 1 ; r. Ion*, they are not
CQi**—bhb u0 b—c uUcb b_iCCa— u LI C* j£u 0*1— . S
tooth-like projections on the inner side’ of the
uissc iment:ti rings or tne concentric none mo.
rrrely being mesent in the yetaloid none..

Tro or three tabulae me typically interse cted by

the section, and Torn a curved are:., at the cardinal

Tossula.

(b; Vertical Smtlcn- The 1lit ,e .l..:;0..f. are steeply
inclined to the inner t ecal wall Tor..ing ¢ hn ry
division between the hs- epiment: and tne taounshe
me as. The tabulae turn o-ovti at tne tnecm "..all no.
are frequently gently aemes-ea m tne mm-region.

on Scc®* ons bnro**g— bt 17 *Su—a, u-=e “.eop uj.pLu*uj.
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depression of the tabulae, which gave rise to the
generic name, is always cleorly seen, (plate VI, Fig. 3)
There are usually about 10 t;bulae in 3 cm., but these
mre increased bj the introduction of tabulae which arise
in a mid-position so thatffurther ., tabulae nay exist
within 3 ¢ - which do not extend completely -.cross the
intei*thecal zone.

In a broken specimen the coral is generally seen
to be filled with clear crystalline calcite. On the
4p ¢. suj.xuuu ox o., tabulae txie .-egox se uo. Xe . Xi;
00 eulue.id MOWxxHo n e Co*oie, ~bid 107%ex  wxx *Og bbxi*"
m coxia co uicn tne caoulae mirougnout oneir lengiui out
their upper surf: co only in contact with tne overlying

GciDurae closx co * .e inner u.ecal wall.

Smyth's description of the' Holoty ,e of Qaninia

c, 'j drlc§ fecouler) (Smyth in Lewis 1927) corresponds
closely to the. characters of the specimens described
above. The holotype posseses 'minor septa project-
ing inwards about 2 mm. from the thecal like the

spookier o from the ~ligo area which possess' minor

se >ta; but minor septa are not always present even in
s ecinens from the seme bed. It possesses about jo

major septa (the corallum is a weathered adult portion)
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:c e diameter of about 3*3 cm. of the interthecal zone
Specimens from the Ballyshannon Limestone with an infe
tnecal tone of 3*4.3* cm diameter have from s5:-J>
sept: , while those from other horizons show a similar
vide rrnge though with fewer than 7C septa.

Qalinia of. ecylindrica fecouler) described by Lewis
(—¢+€j ciiiols oij.]j xXiom -.*¢ g'pe xorr xn o.ilb absence of
-.winor septa and the possession of a greater number of
septa (70) at about the same diameter (3-7 cm.). It
is therefore similar to specimens found in the Bally-
snannow Limestone, and it is from beds of, irobably,
this horizon that it was obtained. (The locality is
the ’Lower jarconiferous Limestone. Carrowgarry, Co.

1, HCGX c.coe.b xx S We.su cX 11X juxsré )

X cox—ecuxij+cx yl XC4iX s XXcm coo** Ttoxe c *
fo*.io uer eno nocm, sogeunex* v.itn c¢ sLuxl. r numoer
xxlom Gxie top of ...e se.iijju—dsw on*.—e 'cxs .. > *sid
sbaGisul ee.l ..iss£Si'c*.6wbS Gmn bo stc.cq vt-.rxsbxon.

The characters used in this study of vari .tion -..re:-
(1) The number of septa; (ii) The diameter of the
interthecal zone: characters which remain constant,
or nearly so, in the adult growth stege.

In Fig. p the number of septa is tne character
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plo.ctea, and this shows a close grouping of the peahs of

the curves for specimens from the Ballyshannon Limestone;

tne peah for those from the Benbulben Shale being well

reoarated.

b "aHT
A pri-t

5t IoUltw UnhiW

Fi
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The diameter :-f the interthecal zone, the character
plotted in ”ir;. 6, shows a similar grouping of the peaks
except that the position of the peaks for the specimens
from the Ballyshannon Limestone is reversed.

The frequency curves suggest th-t more than one
species is present, and that the large Caninirs may
provide a means of sub-zonal subdivision. However,
until further workmbelll;. ‘ﬁlﬁé nature of the concentric and
petaloid disseniments end the cental changes associated
with them,/on the nature and distribution of the stereo-
pi: snic thickening, and while the early developmental

stages of the life history are unknown, it is not

considered that the limits of the species can be defined

.DibunophyHum sp. Plate V, Fig. 6 a-c.

A single specimen of Dibunophyllum was obtained
at the bese of the Dough Hill Reef Knoll. The
specimen is embedded in a pure grey crinoidal lime-
.stone, only, a small area of the ewitheca being visible.

Only half the adult portion of the. coral is preserved.

Description: External Characters. Simple. Turbinate

Dpitheea bears fine longtitudinal striations md gentle

transverse wrinkles. Calyx unknown.



_nber. ir. cters.
(a) Transverse Section. (Piste V, Figs. 6a d 6c.)

In the adult stage at a diameter of 2*9 cm. the
specimen contains 23 major septa, this appears to be
sort; unan ..a.- tji.e jOua number of netjor se ota-----

Tne major septa are 12-Ip mm.'long,
slightly sinuous in #MP 3 mm inside the dissep-
imentcl zone, and show slight thickening in the mid-
distance of their length. The septa do not reach the
centre but taper into the mesial area, (plate V, Fig. 6a)

The minor septa alternate with the major septa.
They are rudimentary, extending from 2-3 mm inwards
from the, thecal wall and being of even thickness

throughout their length.

A sectron nesr tne oa.se, at a diameter oz a-p cm
shows a complete cross section, (plate V, Fig- be).
There is a well marked, cardinal iossum/} wiua shop u—
eneu cerudLnal septum, oountieu b* cl—+ost pnse j>uc}
a counter fossula is also eviaent. There are pi major
septa meeting in the centre in a mass of stereopl. ,sm
hinor secta are absent. Tire median plate is not
apparent at this stage. Tire diSsepimental area, which

is not of uniform thickness around the coral, varies-

from 1-0-1°5 22m in width.
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Ule auult part of the cor: 1 the cardinal
fossul; is not preserved, a very slight shortening of
tne sepnun m line with the medim elate can be
obfcei veu. J-id car0.1in j iossulc lies on the convex
crde oi t.e ccrallurn.

The mrizont-vl section is divisible into three
zones: (i) An external area of loose vesicular
disseyiment:.l tissue, 7~~i '-in. wide, extending from the
outer thecal wall to an area of closely spaced vesicles
4 or y in number, p-4 urn. wide." The total width of
~us @.we 1= abpuwe xi mu. ana ,. raara Gea enterely oy
claj or septa.. (11) A mesial area, 4-3 arc. wide,
.saura.«6u 0" major seogo. u0 a uistance Ol d“p mil.

(1i1) A central area, cbhtaining a plate-like columella,
(probably) 6-7 mm long, of even tillclmess throughout,
dd FUmVWad 47 G SEU61 S“*Cbj dlikk W j of tabel od0

and raoiating raicellne.

(b) Longtitudinal Section. ' Plate V, Fig. 6b.

The uissepiments are steeply mcline-d to tne
thecal wall and are well spaced especially in the outer
part. The tabulae occupy the mesial area. They are
incomplete forming arched brackets, convex upwards, two

or three of which bridge the mesial area. Tne central

area occuries one quarter of the width of the coral in



s. bourtcnense and in this resnect it resembles

—uaugva U . smer ana

more snai'w-ly aedined central urea, siiv a well vei'mea

inner va.ll. The aescrioed specimen, line D. ccr.rtonense,

Inchs a well defined inner wall, but the lamellae are

mucn —mre .ro-«cuncea u-m u.icse o . JO.l*vonsrse -

The wide area between the ends of

the central area is a distinctive feature m tnis

specimen from fonnii Hill.
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3. SUMMARY. '

The Carboniferous rocks considered in this paper
are shown to be Visean to the bs.se; the Ballyshannon
Limestone containing a fauna closely comparable with that
the Upper w...ini,. Zone of Pembrokeshire. The succession
reaches up to I in the limestone, consisting of a
Junl....h facies throughout. The overlying Yoredale
Series contains goniatites characteristic of Po: it
should be referred to the pendleside and not the Yore-
dale Series. The absence of forms diagnostic of Sg
has led to this zone not being separately recognised.

The presence of a reef-lime'stone is one of the
most interesting features of the ares. Reef-lime stones
of Tournasian age have been recorded in eastern Ireland,
Clare and Cork; and reef-knolls from the Dublin area
have been described. Reef-limestone has not previously
been recorded from the north-west of Ireland: this reef
together with the knoll development at Dough Hill and
their relationship to the overlying Yoredales provides
a task for extensive study which lies outside the scope

of the present paper.

of

Reef sedimentation in the Western Region ceased before

the end of Dé&rtry Limestone times, the chertj limestone

of the latter being found overlying the Reef Limestone
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°n Benbulben and Castlegal fountain, and occurring as

deposits beleived to be the infillings of channels in

the reef. In the 2astern Region the Yoredale d udstone

is seen resting unconformably on the reef-knoll aid

to be, apparently, in a similar disposition to the

Kilroosk Reef and to the reefs in the Saddle Hill are;
npart from the area surrounding the north-east

ena QL one Cx ..icux-Cnain, tne tnichness ox t...e

Aui'c'Ou — tuiiioia . pOi.iiio to one uortn-west Ir x&x

re 0 Ov-io—axxa Avm xww jo U.a VK
0 sen. oin.es.

Du VD._ JJ L_'GX'0 = € area vn.s m

E tne >at;— —aol 0- vXu Sp R0, 1

I w DU> _oulsX  CxO0 CA - Mral x€X wO

ce, the major fracture being the Ox

n it 'n:Q Ild-L .~ L*bd d axis d-d L

ToEEs AW'e 50 e e Dy
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Plate 1

Geological ~*ap of Forth-Y/est Ireland. (Facing page 3)

Plate 11

Figs. 1 a 2. Sandy Oolite. Ballyshannon Linestone

Twigsparb Estate, Lurganboy. (x 120).

All specimens figured in Plates III-VI are natural size.

Plate III

Figs. 1-4 Tylothyris laalnosa (V Soy) Page
1. Partially exfoliated specimen sh.owing acute
cardinal extremities . Bally shannon Line.-tone.

' 2%, Specimen showing ’tongue-shaped lobe' .
Benbulben Shale.
Interior of pedicle valve showing apical

callosity. Ballyshannon. Lime-stone.
4-' Exterior "of same speéimen.

Fios- p-3. Leotaena c£.:analogs (Phillips) Page
p. Exterior of pedicle valve with acute cardinal

extremities. Brilyshannon Limestone.

39 -



6. Interior of sane specimen

7 & 3. Interior of pedicle valve showing muscle

depression and papillate ornament.

Plate IV

Sc. elwicnella sp. Stre-edagh Point.

Figs. 1-4Brachial valve, specimen No. 1. page 92.

1+ axtei Ioi;j xW.uGiit g/.iulj 3urciiicu 00 jyi*i misacaon.

og* Interior snov/xn® muscle scales.

3-& 4% C rdinal process.

Cardinal process ofanother specimen.

Figs. 31 P-
Figs. 71 3. Pedicle valve, Page 94-
7- Interior showing divergent dental plates.
3. Exterior showing radlalis-lype ornament
2. Page 94-

Figs. 9 « 10. Specimen No.

Plate V

[/

s. 1-3 Pustula- cf. nodopustulosa Parkinson. Streodagk/

1. xart 1 on.cmal valve witii cardinal process-

2- Exterior of Specimen No I, page 97

4- Interior of sane specimen showing muscle scars.

3 &5. Interior e¢f specimen No. 2, page 97 m

showing muscle scars.



Figs. 6 a-c- Libunouhyllun sp
6a. Transverse Section of adult.
6b. Longtitudinal Section
6¢C. Transverse Section of young stage in same
orientation as 6a.
Plate VI
Caninia cf. cyllndrlca (Scouler) Page 100
Mo 1. Transverse Section showing oetaloid and
concentric dissepiments. Benbulben..Shale.
Fig. 2. Transverse Section showing stereoplasmio
thickening in lateral quadrant. Streedagh Point.
Fig. p- Transverse Section showiJfjpltereoplasnic
thickening in cardinal and counter-cardinal
quadrants. Benbulben Oalp, O'Donnell's Rock.
Fig. 4- Transverse Section showing stereoplasmic
thickening in nearly all septa. Benbulben Shale.
Fig. o. Longtitudinel Section of same specimen.
Fig. 5. Longtitudinal Section closeto fossula, showing
siphonal depression of tabulae. Streedagh Point.
Plate VII

Stratigraphical table showing regional correlation.
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STRATIGRAPHICAL . TABLE SHOWING REGIONAL CORRELATION
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