
MKP-21-041

MFZ 11/12

MKP-21-042

MKP-21-043

MFZ11/12

0.0
m

169.4m

119m

50m

100m

82.95m

138.8m

17.1m

37.15m
41.85m

150m

200m

37.15m to 41.85m: 5 cycles of fine-grained calcilutite and micrite, gradually 
changing into black calcareous shale. The base of the lst beds are usually sharp 
but sometimes small load structures or late syn-depositional  deformation can be 
seen. Some small bioclasts in the lst beds occur occassionally.The transition from 
calcilutite to shale sometimes incorporates a heterolithic lst element.The thickness
and proportions of shale to lst varies. shale: 0.5m to 2,5m calcilutite: 0.03m to 1.0m 

41.85m to 119.0m: cyclic sedimentation of fine-grained calcilutite and micrite, 
gradually changing into black calcareous shale. The base of the lst beds are 
usually sharp but sometimes small load structures or late depositional  
deformation can be seen. The transition from calcilutite to shale sometimes 
incorporates a heterolithic lst element. The thickness and proportians of shale 
to lst varies. shale: 0.5m to 2,5m calcilutite: 0.03m to 1.0m. The black shale is 
occ. bioturbated (e.g. 95.0m to 95.2m), the basal limestone seems more commonly 
laminated below c.98m.

0m to 17.1m: mixture of semi-consolidated glacial limestone breccia and 
loose limestone rubble. The limestone is m-grey, fine-grained and contains 
some bioclasts.

17.1m to 17.6m: black calc. mudstone,
17.6m to 18.2m: fractured core
18.2m to 18.6m: m-grained, m-grey lst with small thinly scattered bioclasts

19.5m, 19.8m, 25.8m, 32.5m: fractures (1-5cm thick) with clay and lst 
pieces or calcite tapestries (29.95m, 33.0m, 34.1m, 35.0m)
25.8m, 27m to 27.45m: inclined fractures

e.g. 21.1m, 24.1m: pyrite (but common throughout core)

26.8m to 27.55m: bioturbation
33.4m to 33.5m: micrite

90.0m to 90.1m: distinct black shale

136.95m to 138.8m: limestone breccia (late: post lithification and post veining)

144.9m: “kinkbands” in limestone laminae (late stage of lithification)

169.4m: distinct structural boundary (change from heavily fractured above
to little below)

36.6m to 37.15m and 41.75m to 41.85m: bioclastic micrite with calcilutite
clasts, crinoids,

81.7m to 82.95m: argillaceous bioclastic micrite with scattered crinoid clasts

119m to 169.4m: darker and more shaley then above with some dolomitisation

169.4m to 200m: cyclic sedimentation continues downhole, 
partially dolomitized

177m to 178.7m: near vertical fractures, cc-veins, stylolites,

fractures: the core is usually fractured, some fracture zones >10cm:
71.4m - 71.6m; 72.45m - 72.55, 79.6m - 79.2m, 80.2m - 80.75m and
177m - 178.7m (with stylolites and cc veins): - near vertical; 
81.7m - 93.0m; 119m - 169.4m some with thick cc-veins:151.9m to 156.7m;
 some fractures show calcite laminae, some show clay gauge;

Lucan Formation

sample lithological description stratigraphic interpretation

GridCoords:  (714119/735319 ITM)

Author: Dr. M. Pracht, 
drilled by Geothermal Section, GSI
Year: 2021

Scale: 1:1000

Elevation: approx.40m (from map)

micro-palaeontology: tbd

bed inclination: not orientated. 
Depth: drilled depth.

Note: siliciclastic content not quantified,
all tested lithologies are calcareous Stratigraphy: VIS, Interpretation 

preliminary Jan. 2022

End of Hole: 998m

Rockhead: 17.1m

Borehole Number/Name: GSI-21-004, Grangegorman (G’Gorman)
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24.95m

29.5m

31.3m

35.55m
24.95m to 35.55m: 11 cycles of fine-grained calcilutite and micrite, gradually 
changing into black calcareous shale. The base of the lst beds are usually sharp 
but sometimes small load structures or late syn-depositional  deformation can be 
seen. Some small bioclasts in the lst beds occur occassionally.The transition from 
calcilutite to shale sometimes incorporates a heterolithic lst element.The thickness
and proportions of shale to lst varies. shale: 0.5m to 2,5m calcilutite: 0.03m to 1.0m 

19.5m, 19.8m, 25.8m, 32.5m: fractures (1-5cm thick) with clay and lst 
pieces or calcite tapestries (29.95m, 33.0m, 34.1m, 35.0m)
25.8m, 27m to 27.45m: inclined fractures

26.8m to 27.55m: bioturbation

33.4m to 33.5m: micrite
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MFZ 11/12
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MFZ 11
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MFZ10/ 11
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200m to 494.5m : cycles of micrite, gradually changing into black calcareous shale. 
The base of the lst beds are usually sharp but sometimes small load structures or 
late depositional  deformation can be seen. The transition from calcilutite to shale 
sometimes incorporates a heterolithic lst element.The thickness and proportians of 
shale to lst varies.

200m downhole: increase in pyrite content in lst

206.6m - 212.0m: near vertical fracture

270.7m to 271.0m:  coarse grained bioclastic micrite breccia with scattered crinoids,
dolomite, partial silicification,

fractures: 362.0m to 365.5m, 367.3m to 367.9m,

294.5m to 294.7m: irregular cc-filled fractures

300m downhole: appearance of highly reflective, fine-grained mineral(s)
in some of the coarse-grained limestone beds (probably py, qtz, mica)
Note: verify by thin sections

338.6m: non-clacareous sandstone, possibly silicification

dolomite patches: 318.5m to 319.9m, 312.0m to 312.5m, 
367.1m to 367.9m, 371.3m to 371.6m.

364.2m: example of soft-sediment deformation:
folded limestone laminae

438.65m: graded bedding with coarse grained limestone or shale conglomerate
at base fining upwards into well sorted micrite. Base sharp with underlying shale.

372.8m to 379.8m: cc-filled fractures

c. 339m downhole: frequency of bioclastic micrite increases gradually
(between 339m and 417.5m: additional c.15 thin (<10cm) beds

Lucan Formation
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447.50m

447.52m

447.54m

447.55m

447.60m

447.65m

447.40m

447.42m

447.45m

447.70m

447.75m

447.80m

shale dominant
(heterolitic)

argillaceous
limestone

Detail for log interval 447.42m to 447.79m (37.3cm). Right downhole geophysic survey, 
carried out by Rpbertson Geo Services in 2021 for the Geological Survey of Ireland, 
left lithological log. The lithological interpretation is based on detailed logging by the author. 
Core selected at random. Note: Log measurement at 447.5 = top of first black shale has 
been adjusted to 447.44m, allowing for discrepancy in methodology of data acquisition.
Black line in bar chart: 2 per. moving average. Bar units: API. limits of argillaceous 
limestone, shale dominant (heterolitic) and shale by author.
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MKP-21-048

MFZ 10/11

MKP-21-056

MKP-21-057

MKP-21-049

MFZ 9

MKP-21-058

MFZ 9
MKP-21-059
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450.0m
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be
d 

in
cl

in
at

io
n

600m

650m

623.0m

665.0m

700m

450m to 494.5m : cycles of, often graded, micrite, gradually changing into black 
calcareous shale. The base of the lst beds are usually sharp but sometimes small 
load structures or late depositional  deformation can be seen. The transition from
micrite to shale sometimes incorporates a heterolithic lst element.The thickness 
and proportians of shale to lst varies, 
 
.
core intensely fractured: 460m to 463m, 496.8m to 509.8m  

454m to 454.2m: “late” fracture  

494.5m to 623.0m : cycles of micrite, gradually changing into black calcareous 
shale. Increase in proportian of micrite (estm. 60%) to shale/argill. lst. (estm. 40%)
first (downhole) clear apperance of silicilastic matrial (mica, quartz) in limestone
 - qualify with thin sections, 

micrite beds at e.g.: 513.1m to 513.16m; 517.1m to 517.4m; 

623.0m to 665.0m: cycles of thin (<5cm) micrite beds and argill. limestone, 
little shale. Sharp base of limestone beds. Cycles less well defined then above
623m. Occ. load structures at base, occ. erosive. Fining upwards in lst beds. 
Some “kinkbands”. Pyrite.

602m: coiled “shell” (mineralised)

652.5m: 3 (chalco)pyrite seams 

c.659m: base of obvious siliciclastic input 

approx. 665.0m: base of laminated unit 

minor boundary

665.0m to 798.0n : argill. limestone without shale shale. Bed contacts
diffuse with rare scattered bioclasts. Some burrowing.

665m to 706.35m: bioturbation, mineralisation in argill. limestone. Bed contacts
diffuse with rare scattered bioclasts.

 458.25m, 460.05m: Soft sediment deformation.

in sample MKP-21-056 at 490.76m: strong foliation rich in siliciclastic 
components, such as detrital quartz grains, feldspar and mica.
, 

in sample MKP-21-057 at 525.25m: strong foliation rich in siliciclastic 
components, such as detrital quartz grains, feldspar and mica.
, 

in sample MKP-21-058 and -059 at 574.55m -576.5m: laminated grainstoen 
to packstoen with siliciclastic omponents, such as detrital quartz grainsr and mica.
, 

Lucan Formation

Tober Colleen Formation
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mineralization

550.2; 1cm thick sulphide seam

570.2: base of 10cm thick light grey limestone (micrite) with sulphide mineralization
and ?detrital mica.

this boundary shows up clearly in the resistivity readings
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MKP-21-050

MKP-21-051

MKP-21-052

MFZ 9?

MKP-21-053
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847.5m

950m

935m

900m

948.5m

argillaceous bioclastic micrite beds with large scattered bioclasts
798.0m to 798.2m
807.2m to 807.4m
812.4m to 812.45m
812.8m to 813.2m
815.3m to 816.3m
819.5m to 819.7m
821.65m to 821.8m 

831m to 842.6m: porous dolomitic limestone fault breccia (in situ)
several generations. (reflected in Caliper Gamma reading by very low values)

935.0m to 947.0m: dolomitic limestone, with “zebra” dolomite 

889.1m, 889.4m: large caniniid coral fragment

in sample MKP-21-050: strong foliation in spiculitic mudstone/wackestone
detrital quartz grains, 

in sample MKP-21-051: strong foliation in wackestone/floatstone to 
packstone/rudstone 

in sample MKP-21-053: strong foliation in spiculitic wackestone/mudstone 

897.6m to 897.7m (e.g.): bioturbation

847.5m to 935.0: argill. bioclastic limestone with some pockets of scattered
bioclasts (crinoids) and bioturbation. Bryozoans abundant.
Becoming slightly nodular below c.884m, towards base of unit.

842.6m to 847.5m: alternating black shale (estm. 50%) and argill. bioclastic 
limestone and conglomerates (843.5m to 843.7m; 844.7m to 844.9m) (estm. 50%)
bioturbated, large bioclasts (crinoids), small shell fragments.

947.0m to 968.7m: m-grey, argill. bioclastic limestone with some
pockets of small scattered bioclasts (crinoids).

659.0m to 798.0n : argill. limestone without shale shale. Bed contacts
diffuse with rare scattered bioclasts. Burrowing common (different types).
0.5cm thick pyrite at 716.5m

Tober Colleen Formation with WA facies
(mudbank lithoclasts?)

Tober Colleen Formation
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sample

MKP-21-054

MKP-21-055

995.6m

e.o.h. 998.0m

950.0m

968.7m

975.3m

be
d 

in
cl

in
at

io
n

m
ea

ss
ur

ed

968.7m to 974.0m: light grey dolomitic limestone 

947.0m to 968.7m : m-grey argill. limestone without small thinly 
scattered bioclasts, solitary rugose coral at 956.2m,

975.3m to 995.6m : nodular, m-grey fine-grained argill. limestone with 
occ. cc-veins. small gastropod at 982.0m, caniniid coral fragment at  994.9m.
?birds eye textures between 979.8m and 982.5m.
995.6m to 998.0m : dk-grey limestone breccia, 
fractures and cc-veins at 988.9m, 989.5m, 992.15m, .

* 979.8m to 982.15m: possible tongue of Allenwood Formation

*
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c.14

e.o.h. 998.0m

Legend

MKP-21-041

40

overburden
argillaceous bioclastic
limestone with scattered
bioclasts

dolomitised limestone
breccia

argill. limestone breccia

soft sediment 
deformation

fracture zone

stylolite seam (selected)

end of hole

dip of bedding

sample location and
number

bioturbation/
burrowing

solitary rugose 
corals

shell accumulation

coiled “shell”

mineralisation (usually
pyrite or chalcopyrite)

some of these beds are
probably calcareous
siltstone/sandstone.

fining upwards cycle
of limestone* at base
to mudstone/shale
at top (approx. equal
proportions)

fining upwards cycle
of limestone* at base
to mudstone/shale
at top (limestone >
mudstone/shale)

fining upwards cycle
of limestone at base
to argill. limestone
no mudstone/shale
at top

*


