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“IRETHERM is a four-and-a-half 
year, all-island, North-South, 
academic-government-industry 
collaborative project between 
DIAS, UCD, UCC, GSI, GSNI, and 
SLR Consulting to develop a 
strategic and holistic 
understanding of Ireland's 
geothermal energy potential 
through integrated modelling of 
new and existing geophysical 
and geological data. “ 



1 

2 

4 

5 3 

8 

6 

10 

9 

7 

260 

100 

60 

40 

20 

(Goodman et al., 2004) 
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ORIGINALLY 10 TARGET AREAS 

• Over 400 MT sites acquired across Ireland: 
focussing in the depth range 1,000 – 6,000 m.  

 
•  Supplemented by existing gravity, seismic 

refraction & reflection, borehole core and wireline 
log data.  

 
• High resolution AMT/CSEM methods used over 

shallow warm-spring targets – complemented by 
systematic repeat hydrochemical measurements. 

8 TARGET ‘TYPES’ OR SETTINGS 
 

i     Triassic Sherwood Sandstones (1, 2) 
ii     Radiogenic granites (3, 6, 8) 
iii    Warm-spring lineaments (6) 
iv    High heat-flow/temperature anomalies (1) 
v     Deeply penetrating, significant fault  zones 

(secondary porosity) (6) 
vi    Gravity anomalies of unknown origin (6) 
vii   Areas of current seismicity (secondary  
        porosity?) (4) 
viii Basal sediments of the Carboniferous  
        and Devonian successions (9) 

MODELLED  
TEMPERATURE  
AT 2,500 m DEPTH 

2 & 3 done prior to IRETHERM 
5 & 9 now part of IRECCSEM 

7 & 10 dropped entirely 



Some general remarks 
IRETHERM belongs to very early and very basic research in 
geothermal energy . 
IRETHERM has been dominantly a MT project - 5 from 7 
positions  had a substantial (A)MT component. 
For geothermics it is essential to have at least some access to 
the primary information (temperature at depth, thermal 
properties). 
For the exploitation of geothermal energy we need to target 
the parameters which determine advective heat transport (as 
in the hydrocarbon case).  
All the relevant data beyond the electrical conductivities 
(which have their own challenges) are sparse.    

 



 
 

Navan 

NE Ireland 
Rathlin 

Mourne Granite 

 Challenging geology (3-D) 
 Petrophysical consequences? 
 Sparse structure-resolving 

geophysics & boreholes 
 Shales  
 Karst 

(from UCD Fault Analysis Group) 



N-S trend in Irish HFD? 

Goodman, 2004  

Jones, 2014  Data, Jones, 2014  

Goodman   2004:  ∆Q N-S ≈ 30 W/m²  
Jones et al. 2014:  ∆Q N-S ≈ 15 W/m² 
  
Paleo effect:    ∆Q N-S < 5 W/m²  
Paleo correction:     Q c,N < Q c,S  
 
 



Heat Flow Estimation 
Ideally from: 

Temperature Log 
Estimate of λ (z,T) 
(lab measurements, 
reconstruction from other 
logs) 
Using Fourier’s Law: 
 
 
 
 
 
 

 
(from Kukkonen et al. 2011) 
  

avg

T
T
z

T
z

λ

λ

= − ∇
∂

= −
∂
∆

≈ −
∆

Q λ



Data from:  
Hughes, A.L.C. et al. (2015).  
The last Eurasian Ice Sheets - a 
chronological database and 
time-slice reconstruction, 
DATED-1 G. Boreas, 
doi:10.1111/bor.12142  

Ice Cover in 
Ireland 
21 ka BP, max 
21 ka BP, min 
15 ka BP, max 



HFD Perturbation 
  

 “Granite” 
 λ=3.5 W/(m·K) 
 κ = λ /(ρcp)= 1.5 m²/s 
 H = 2.5 µW/m³ 
 φ = 0.01 
 “Sediment” 
 λ0=2.0 W/(m·K) 
 κ = λ /(ρcp)= 0.97 m²/s 
 H = 1.0 µW/m³ 
 φ = 0.15 
 “Sediment”, Busby 2015 
 Qb   = -0.06 W/m² 
 λ, κ  = f(φ ,T) 
 
 
 

16 ka BP = NE    



“Cultural” Noise 
 DC Trains (LUAS, Irish Rail) 
 Industry, Mining  
 

 Quiet period:                  0:30AM - 3:30AM   ex. from site bus_09 

(from Jan Vozar, DIAS, 2013) 

 … but also Agriculture 
Cows & Fences! 

 
 



Results from the “good” interval!  
(from Jan Vozar, DIAS, 2013) 



Final Remarks 
IRETHERM has substantially contributed to geothermal data, 
methods, and understanding. 
Generated a large data base for radiogenic Heat production, 
but much less (and insufficient) lab or borehole data for other 
relevant properties (thermal and electrical conductivities). 
A large number of (A)MT measurements (3-D) arrays, but  the 
quality is sometimes insufficient. Considerable progress in 
methods for data processing and interpretation, and new 
ideas (e.g., MC simulations, uncertainty, model reduction).   
New kid on the block: Tellus airborne data (EM, magnetics, 
radiometry). Very high resolution, but both, large research 
needs, and high potential (relation to deeper subsurface).  

 



Let the games begin! 
 
  …enjoy the workshop… 
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