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The sedimentary cover
rocks and their role as
a thermal insulator

KENTSTOWN] | DROGHEDA

Walterstown | [Julianstown Drogheda

N S||SE

Brigantian
(pars.)

Loughshinny Fm. Loughshinny Fm.

Mostly limestones, sandstones, and mudstones overly the
investigated granitoids. They are generally considered likely to
serve as a thermal insulator, but the amount of pore space and its
infill also play a decisive role in terms of their thermal
conductivity (Figure 6, 7). Hence, water or air-filled pore space
and a purely micritic matrix would be preferred for a thermal
insulater”

Interlayered in the sedimentary cover rocks, layers of shales
occur. The possibility that they may be significant radioactive
heat producers is also being evaluated. However, if the shales
"’L& only occur as thin layers, as suggested for all localities™ * ™, this
L Touy ol can likely be ruled out.

Mullaghfln Fm | Mullaghfln Fm |

Asbian

Holkerian

Holmpatrick Fm. Holmpatrick Fm.

Arundian

Lucan Fm.

CT T 11 Late
Chadian

ICrufty Fm.

Crufty Fm I

| I | Moneymore Fm.

Figure 7:

Packstone to grainstone from
the Lucan Formation (Figure
6), exhibiting orientated shell
fragments, an Ostracod and a
coral imbedded in a fine
matrix of micrite (grey) and
clay minerals (black).
Although limestones gen-
erally have a low thermal
conductivity, it could have
been increased in this case
due to diagenetic compac-
tion and cementation of the
pore spaces.

Lower Paleozoic-
1
Courceyan rocks I Yellowbatter Fm.

Chadian

?
Lwr. Paleo- Courceyan
zoic rocks rocks

I:l Platform facies

Courceyan

modified after PICKARD ef al. 1994

@ Basinal Facies

Figure 6:

Stratigraphic profiles illustrating the Carboniferous cover
sequence which unconformably overlies the Drogheda and
Kentstown granitoids. As this cover appears to be only a few
hundred metres thick, the potential geothermal target may
have suffered significant conductive heat loss.

- Dlscussmn and outlook

| _'Prellmlnary data show that the heat potentlal of the varlous granrtords d|ffers 5|gn|f|cantly The

~ Kentstown granlte exhibits low thorium concentration along with low contents of other minor and trace
| _'eIements characterlstlc for mona2|te (P, Ce, La, Nd) aIthough the Iatter mlneral is present in the rock |
~ Hence, the role of mona2|te fractlonatlon as a possible mechanlsm controlllng the gran|t0|d S heat _
~production WI|| be evaluated. In addition, part|cular source materials, from which the gran|t0|ds derlved 7

¢ can certalnly pIay an |mportant part in determlnlngthe heat productlon potentlal

tis hoped that further geochemlcal |nvest|gat|ons (|sotope major and trace e|ement analyses) WIIIi

'j’-_'_'reveal the extent to which also alteration, fluid- rock interactions and AFC processes have affected
. the differences in the granitoids’ heat productlon rates. The petrogenesis and age of

these and similar granltolds will form the focus of future research The overall aimis to
.contrlbute to a better understandlng of 3D varlatlons in heat productlon rates and
--___-_.':|mprove exploratlon strategles for geothermal energy | | |
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l_ntro_ductl_on | Implications for the s
= S o o 12Cd31 1.64
= e = e : = e _ = e e e ” " : ge0thermal potentlal ocdo e
Granrtords generaIIy have the h|ghest abundances of radloactlve heat producmg- t2cdte & e
0 .
eIements — uranium and thorlum hosted in accessories such as zircon and apatite, and The Drogheda granitoid (a quartz-syenite to o 00996 .94
potassmm in maJor ‘minerals such as biotite and K- feldspar Burled granrtords are_ quartz-monzonite) has an average heat 12cdoz & 6
potentlal sources of geothermal energy, but thelr heat productlon rates, the thermal s production rate (A) of around 4.8 UW/m’, | [lavers 1.72
! . . 3 .
msulatlon afforded by the overlylng rocks and the partlcular structural settlng reqwre | eda assuming a density (p) of 2.65 g/cm” (Figure 4). 6.36
detalled Investlgatlon | P | | o - - Wwn The Kentstown and Ballynamuddagh granites
B and the Crossdoney quartz-monzonite have a
" The Drogheda and Kentstown gran|t0|ds are of Iate Caledonlan age and occur e th e e
. 55 59 marke ower estimated heat production o
W|th|n the Iapetus Suture Zone. They are overlain unconformably by up to several 15 24pr/m3 Sl Eame SR
hundred metres of Carboniferous I|mestones which are p055|ble thermal msulators The lapP TR is’mainlydueto e
Crossdoney and BaIIynamuddagh gramtords ‘which are analyzed for comparlson are | their thorium contents, since the Drogheda
presumablyof5|m||arage but arelocated outsrdethelapetus Suture Zone(Flgure 1. e | granitoid has a thorium content about ten
“As part of the IRETHERM project we are investigating the geothermal potential of times higher than the others, yet only slightly
such gran|t0|ds usmggeochemlcaland petrophysmalmethods We aim to understand the higher potassium and similar uranium
var|at|on in heat productron rates between gran|t0|ds in d|fferent geologlcal settlngs and' concentrations (Figure 3d). 1204 o 169
12Wx03 1.65
to determine whether this is related to granitoid petrogenesis, age, tectonic setting or is o Ao 12W02 &&\p 1.37
. 12Wx01 R 1.24
controIIed by subsequent hydrothermal aIteratlon ‘The initial geochemlcal and; Figure 4: | | 3 veroge 1.49
etrographic as ects of th|s work are resented here and further a roaches are Figure 1: st vers for e i ool thes, Al coleultiomiee ' ' | ' ' '
p g p p p pp Bouguer anomaly map of the Republic of Ireland®. Locations of the samples and aver.agesforthe dlstlrgctlocalltles..AI.I calculations using 0 1 2 3 A 6 7
Outhned " i - b - . investigated granitoids are illustrated, as well as the progression of the anassumed density p of 2.65 g/cm” for the granitoids. Heat Production A [uW/m?], p=2.65g/cm?
lapetus Suture Zone".
Geochemical characterization 1000 - @ | Figure3:
Variations in major and trace elements for
i : Lo : G G the distinct granitoids: a) Nb versus Y (in
In spite of their related origin (Figure 3a), the four granitoids are distinct ppm) discrimination diagram, illustrating
mineralogically (Figure 2) and geochemically. The Drogheda granitoid is WPG the genesis of the granitoids In an
orogenic setting. The fields shown", are
petrologically relatively ‘primitive’ (Figure 3b), yet exhibits generally elevated 100 - for volcanic arc granites (VAG), syn-
. : i : A Ballynamuddagh collisional granites (syn-COLG), within-
trace elements (Figure 3c). Further major discrepancies, compared to the other A plate granites (WPG) and ocean-ridge
granitoids, are its high sulphur content (up to 1.7 wt%) as well as abundant titanite | z VAG & A Kentstown granites (ORG); b) Mg# versus SiO, (in
. | : M wt%), exhibiting the close relationship
mineralization. 10 - SW=©©|LG A Drogheda between Drogheda and Crossdoney
Contrasting this, the Kentstown granitoid is more leucocratic and displays a @l% Crossd granitoids in terms of their major element
A L : QRG A Crossdoney compo-sitions; c) ranges of trace
lower trace element pattern. Although it has a comparatively low Th concentration clements normalized to n-MORB
(Figure 3d), itis abundantin monazite and thorite has been detected. composition”, displaying the differences
. : _ = _ between the geographically closely
Mineralogical and geochemical similarity generally appear between the 1 | | related Drogheda and Kentstown
Drogheda and Crossdoney granitoids as well as between the Kentstown and 1 10 100 1000 granitoids; d) Th versus U {in ppm),
; Y showing similar ranges for U, yet elevated
Bal Iyna m uddagh granites. Th concentrations in Drogheda granitoids.
0 © @
A
A 4 A A A A
| A 40 -
, . | & N p A AA 100 AAAAA "
KT14MS2 — 100 m UMainz £ N A ‘f : A
Figure 2: A 30 -
10 |
Petrographic variations in Drogheda (Fig. 2a-c) A &
and Kentstown (Fig. 2e,d) granitoids: :'g:.o S0 A Ballynamuddagh g Ballynamuddagh |'E A Ballynamuddagh
a) Drogheda granitoid displays K-feldspar, 2> A n A Kentstown > — Kentstown 20 - A Kentstown
sericitized plagioclase, biotite and abundant A ‘A A Drogheda g 1 - — Drogheda A Drogheda
titanite; b) biotite crystal with zircon (pleochroic A A Crossdoney © A Crossdoney A Crossdoney
halos) and apatite (prismatic/acicular) 45 - A 10 - AAAAA
inclusions; c) BSE image of titanite enclosing N 0.1 - e @ A A A AA
pyrite; d) Kentstown granite exhibits sericitized A ' “ A
plagioclase, perthitic K-feldspar, chloritized AN A n A - -
muscovite and biotite; e) BSE image of 40 5 - = s - 75 0 g 5 ] ) . . 9 i Figure 5:
muscovite enclosing plenty of monazite as well . 0.01 | | | | | | | | | | | o Drillcores of a) Drogheda, b) Kentstown, and c)
_ . Jo e P SiO, Rb Ba Th U Nb Pb Sr Zr Y Sc V Cr Ni U gheda, ’
DH11T1 —— 50um UMainz @S 2patiteandzirconinclusions. Ballynamuddagh granitoids, and d) hand specimen of

' Crossdoney granitoid
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