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Croghan Limestone Formation

Graphic Log
f m c Sample 0-+20m: quarry face
c.+20m
medium to coarse grained well bedded light grey lIst. with crinoids,
- : large brachiop. (Bellerophontids), oolites,
e medium to fine grained well bedded argill. Ist.

conspicious siphonodendron coral colonies in one horizon
echinod., solitary corals (some caniids), large brachiopods,
karstified
. medium to fine grained Ist. with
gﬁﬁgﬁ?ﬂ ) conspicious siphonodendron coral colonies (e.g. 2.3m, 12.5m, 13.8m)
# GSI-16-102 echinod., solitary corals, brachiopods,
late Arundian core variously fractured (heavily: top 3m, 11.5 to 16.8m, etc.)

PRICRXRs | e MKP-16-102A

Ballymore Limestone Formation

# MKP-16-103
Erl=—d=—i=—l=—1=—1= late Arundian . . . . . . .
e e e T coarse grained argillaceous bioclastic limestone with chert in
o e o : ® ?AKP'M'&.M patches with minor mudstone laminae
e g ate Arundian bioclasts: corals (fasciculate), echinoderm.,bryozoans,
40 O [ ' . dolomitisation locally
H ?n/lclg’-m-lOS black biocl. non-calc. mudstone with echiod., bryoz.,and argill. Ist
coarse grained bioclastic limestone with chert
bioclasts: coralfrag., echinoderm. ?Michelinia at 79.55m
sed./diagenetic structures: bioturbation,
some dissolution
» MKP-16-106
¢ Arundian
MKP'}6'106A — rained (argill.) bioclastic limestone with chert
Arundian bioclastsmsinhonodendron colonies, syringopora (e.g. 127.1m, 130.8m),
siphonodendron, .(-caniniid), ?Michelinia at 79.55m,
Palaeosmilia at 91.45m, ec ellfr., solit. coral, trilobite, braciopods,
internal erosion surfaces,
MKP-16-106B stylolites, some dolomite,some fluoride (123.3m
. fractures: 96.5m to 111m
late Chadian .
111m downhole: darker and finer grained, homogenous,
# MKP-16-107 i ,
late Chadian chert: throughout, in layers (e.g. 128m, 131m, 132m)

@ HE HE N NENNNNDBN:erosional surface
# MKP-16-107A

late Chadian —

* MKP-16-108 \()akport Limestone Formation

Mississippian Stratigraphy and facies evolution on the Galway-Roscommon shelf
with special emphasis on the Viséan (MFZ9-13), north-west Midlands, Ireland.
M.Pracht’ and I.D.Somerville?

! Geological Survey of Ireland, Beggars Bush, Haddington Road, Dublin 4, D04 K7X4, Ireland. (e-mail:
markus.pracht@gsi.ie)

2 UCD School of Geological Sciences, University College Dublin.

During the Tournaisian and Viséan the stratigraphic development is the result of the facies evolution from nearshore to
outer shelf with localised Waulsortian build-ups during the Upper Tournaisian and the gradual, but punctuated, marine
transgression in the Viséan. Synsedimentary fault movements, albeit small, during the Lower Viséan controlling
subsidence (and sediment supply to the shelf) add to the complexity of the facies distribution. During the Middle and
Upper Viséan (up to the base of the Brigantian) cyclothemic sedimentation developed over a large area, reflecting a
quite regular palaeo-topography, largely undeformed during the subsequent Variscan deformation. From the base of the
Tournaisian (MFZ1) to the base of the Brigantian (MFZ15), 9 third-order sequences have been tentatively correlated with
their equivalent in southern Belgium (Hance and Poty 2002). The lack of data density allow in most cases the
interpretation of RST and TST with HST only. One of the striking events is the slow sea level rise at the base of the lvorian
(middle MFZ4) with the deposition of a transgressive system tract (TST) of a third-order sequence (sequence 3-
corresponding to lower part of the Meath Formation) leading to the first carbonate sedimentation on this part of the
shelf. The second important development is the sea level fall followed by sea level rise at the time of the Tournaisian-
Viséan transition with the deposition of the transgressive system tract (TST- Kilbryan Fm.) and the highstand system tract
(HST- lower/middle Oakport Fm.) of a third-order sequence (sequence 5).

LA = Litho-facies Association (see diagram below)

Key Points

Traditional geological maps need “stratigraphic” units in order to
delineate e.g. groups, formations, etc. However, each “stratigraphic unit
consists of a variety of facies. The same facies can occur in different
“stratigraphic units” A sequence stratigraphic approach compared to the
traditional “stratigraphic” approach leads to a much more dynamic
interpretation of the geology and geological evolution of
a depositionall environment

The data gathered by the Geological Survey of Ireland
during the past 5 years, while drilling the Visean limestone
succession of the north-west Irish Midlands, has been utilised for
an initial sequence stratigraphic approach to these rocks.

An initial “summary stratigraphic” column is presented below,
largely based on the deep boreholes Hillstreet 2 and Castlemine. it is
clear at this early stage, that the sedimentary development
of the map area can be correlated with continental Europe
(e.g. Belgian) 3rd-order sequences. More data is needed!

It is hoped, that the data gathered will be the starting point for more
detailed facies analysis which will enable a more confident
European correlation of sequence boundaries.

t MKPf16'109 limestone
Chadian bioclasts: echinod.;
occ. chert nodules
# MKP-16-110 bioturbation, birds eye micrite
Chadian \ stylolites
?Tuff #+ MKP-16-111
Chadian “clean” maSgive bioclastic limestone
with few thin m) calc. mudstone bands
bioclasts: corals ( onodendron, syringopora, rugose solit.coral,
echinod., brachiop.,
NO CHERT
some fluoride (e.g. 224.4m
# MKP-16-119
Chadian
“clean” massive light grey bioclastic limesb%qne but coarser grained
# MKP-16-112 \;)Vl‘;h echujllc.)d. clg;ts bsecommg prominent
Chadian alaeosmilia at .3m
_______ Kilbryan Limestone Formation
# MKP-16-113 coarse grained bioclastic limestone alternating with fine grained Ist
late Tournaisian

#+ MKP-16-114A+B

alternating with black calc. mudstone
ioclasts: large crinoids,

late Tournaisian stalline white silica nodules (replacement of evaporites)
# MKP-16-115
Iate Tournaisian distinct pale grey fine-grained light grey limestone alternating
¢ MKP-16-116 with dark gre udstone stromatactis in Ist.
late Tournaisian . .
e ¢ MKPGT WaulsSertian equivalent
+ MKP-16-118
indet.
black mudstone and argillaceous oftelznodular limestone,
thinly bedded dark grey lst with thin non-c®lc. shale bands and
e e e e e argill. seams, Ist often nodular and lensoid,
: crinoids, solit. corals, bryoz.,brachiop.,
¢ MKP-16-128 min.: chalcopyrite

= =N =) = N - . .
late Tournaisian

e —
El= =% =1 =¥ =]
Esl=-1= 1= 1= -1
s === 1= =]
—a=_ =111

no chert

Ballysteen Formation

# MKP-16-129 black non- calc. mudstone,cross bedded light grey sandstone
Tournaisian and argillaceous biocl. limestone
first thicker sst. bed: 367m-368m) ) .
Moathill Formation
384m
& MKP-16-130 top boundary: the sandstone is dominating below this level
none light grey sandstone alternating with black mudstone and limestone
L 0L light grey sandstone with little mud
413m L2 Sl ——("Upper Sandstone” Philocox 1984)
top boundary: base of tick and fairly massive sandstone unit
Eses=ces=ca— * MKP-16-131
7777777 indet. light grey sandstone alternating with black mudstone and limestone
# MKP-16-132
TR E TR Tournaisian
440m # MKP-16-133
black mudstone with some minor thin sst. beds and minor Ist.,
$ Mg:%g:gg characteristic is the “gyspsum
sandstone: white -grey, greenish (446.7m), sst., laminated,thin bedded
* MKP-16-136 none to massive, cross bedded, sometimes rip up clasts,
mudstone: non-calc., black laminated,
% MEE:{%Z{% ﬁgﬁg minor bioclastic Ist., onkoids at 542.4 to 542.7m,

& MKP-16-139 none
# MKP-16-140 none

# MKP-16-141 none
# MKP-16-142 none

micrite: 526.5m to 527.5m, 537.3m,

gyspum: massive (463m to 464.7m to 465.1m, etc.) to ‘blobby’, white
to pink

anhydrite: in sample MKP-16-139, -140, conf.

482 .

485%m argillaceous limestone Meath FOrInatIOH

493m # MKP-16-143 none  Pale grey dolomitised bioclastic limestone (493.3m to 493.8m)
bioclasts: brachiopods, crinoids,
min.: pyrite
incoming (downhole) of greenish and reddish colours

514.6m

* MKP-16-144 indet.
* MKP-16-145 indet.

# MKP-16-146 indet.

? Tuff

550m # MKP-16-147 none

concentrations of bioclasts (dom. brachiopods):
516.3m, 520.5m, 522.3m, 523.7m,542.4m

possibly late Tournaisian?

.  (see du Chrond . BL: Bricklieve Limestone Formation
with number 1 to 9 for a certain position on shelf/ramp. .-
The letter after the number refers to a sub-facies. strat. & g Foraminiferal CL: Croghan Limestone Formation 200m +150m +100111 -|-50m Om
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= BA: Ballysteen Limestone Formation
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possibly late Tournaisian?

MEst?

possibly late Tournaisian?

basal boundary: at lowest limestone occurrence

# MKP-16-148 none

Boyle Sandstone Formation

cyclic sequence of white massive to bedded sandstone followed by
dark grey to black siltstone topped by black “polished”
mudstone/shale

the cycles are non-calcareous. The laminated sandstone/siltstone
show current ripples, linsenbedding and flaserbedding.

some burrowing in the sandsone.

towards the base of the unit: the mudstone aquires a greenish tint,
the massive sandstone a purplish tint

714.3m| = == " . R

719.9m # MKP-16-153

726.5m

745.3m g

green mudstone, siltstone, sandstone with some rip up clasts of
red shale, caliche, dessication cracks

light red coloured cross-bedded sandstone with minor quartz
pebble congl. and red shale

cross beds c. 45degrees inclined

open porosity in sandstone

red mudstone and siltstone with first calcrete horizon at c.685m

Fearnaght Formation (200m)

cross bedded red sandstone

green and red laminated to cross bedded mudstone with caliche
siltstone and sandstone

light pink/red cross bedded sandstone with minor sh
conglomerate, caliche.
Conglomerate is intraformational and contaj
clasts. At 714.3m erosional surface: ~Cutting into green shal
follwoed by dark red shale.

dom.red shale with ¢ e and pisolith

grey to gre . and conglomerate

red shale with caliche and red cross bedded sst. with minor green
cross bedded sst.
at 742.5: dewatering structure.

>

not assigned

not assigned

___grey-smessive to cross bedded sst and conglomerate

+ MKP-16-154

— , MKP-16-155

red shale with dessication cracks infilled by green shale
green siltstone and black shale: 764.0m to 764.4m

green and red siltstone/sst. with intraformational breccia
reddish/white sst with red shale clasts (767m.768.5m)

green/white conglomerate
grey massive sst.

red shale, siltstone, sst., congo.,
green/grey/reddish/sst. with green and red shale bands

lowest grey massive sst.

red mudstone/siltstone/sandstone, calcrete

intraformational breccia unconformity is marked
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R F

* MKP-16-156

829m l_--__'_-_ —

# MKP-16-157
# MKP-16-160
844m L

+ MKP-16-159

+ MKP-16-158

# MKP-16-161

* MKP-16-162

# MKP-16-163
# MKP-16-164

¥ MKP-16-165

e.0.h. 893.2m

by tectonic fabric below
red/ green/grey shales and sandstone ynconformity / / /

hornfelsed?

very coarse grained red sandstone to microconglomerate

red/ green mottled shales
hornfelsed?

light grey to green sst. with minor mudstone and minor
conglomerate horizonts

“Lower Palacozoic Rocks”

quartzite, conglomerate, sandstone

RGB-colour scan

Hyperspectral scan

h .
~

Fig. Schematic log of the stratigraphical succession on the East-Galway - Roscommon shelf
(bhs GSI-16-102 and GSI-16-002) with sequence stratigraphic interpretation.
. Chronostratigraphy modified after Poty et al. (2006) and Jones and Somerville (1996).

* .Arn.- Arnsbergian, Pen.-Pendleian,Liv.-Livian, S.-Serpukhovian, Arund.-Arundian, Holk.-Holkerian,
. Brig.-Brigantian, Sea Lével Curve: modf. after Ross and Ross (1987) in: Gursky, H.-J. (2006):
Palaeogeographie, Palaecobzeanographie und Fazies, SDGG, Heft 41, p. 57.
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A considerable amount of research has been carried out in the Tournaisian and these rocks recieved much attention from the exploration and mining

industries with particular attention to the Waulsortion buildups as host for major Zn-Pb depsoits. Other studies focused on the upper Viséan (late

Dinantian- MFZ13-15) carbonate successions and buildups in the North-West Basin, the Dublin Basin and the Shannon Trough (Gallagher 1996, Kelly

1996, Strogen et al. 1996, Somerville et al. 1996). Research into the deposition of the carbonate succession in the central part of the ramp/platform

“between” these basins was carried out by e.g. Gallagher et al. 2006, Cozar and Somerville 2005. However, a large area of approx. 5000°km of Viséan

carbonate lithologies remained undifferentiated on geological maps in the eastern p

arts of Co. Galway and most of Co. Roscommon.

Between the years 2008 and 2019 the Geological Survey of Ireland carried out an extensive drilling programme targetting the Irish Midlands (Cos

Galway and Roscommon), to address this part of the Viséan succession. The aims of the programme was the establishment of a robust stratigraphic

framework for the Viséan rocks of this central part of the Carboniferous ramp/platfo

Stratigraphic divisions of the borehole successions were made and sampling of the b
petrographic details of the various formations, and to determine the age of the diffe

microfossils (principally foraminifers and calcareous algae). A comprehensive detaile

rm and correlate it with the data from surrounding areas.

oreholes was carried out. Main objective was obtaining
rent stratigraphic units, based on their macrofauna (corals) and

d analysis and description of each sample has been made (on

both the drillcore and the rocks in thin section) to characterise the formations and to establish their precise age-ranges . This has been augmented by

photomicrographs of representative microfacies illustrating the main components, minerals and fossils.
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