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Gas seep hypothesis 
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End-member modelling of grain-size populations 

IRDEM 
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Thierens et al. (2010). Mar. Geol., 
271, 260-277 



Groundtruthing 
IRDEM 

50 Thierens et al. (2011) 

• poorly-sorted 

• (bimodal) 

• coarse +++ 

glacially-abraded 

quartz-sand 

ICE-RAFTED horizons: 

• ↑ siliciclastic input 

• glacial  δ18O intervals 



At the start of the 
Pleistocene, by 2.5 Ma, we 
have icebergs delivering 

IRD (glacially abraded 
grains) offshore of Ireland 



Early Pleistocene ice 

Ehlers & Gibbard (2007) 

Canada 

Greenland Iceland 

Scandinavia 

Flesche Kleiven et al. (2002) 

High latitude ice-sheets Ice-rafted detritus (IRD) 

1st large-scale IRD 
     2.7 – 2.4 Ma 

marine margin 

? 

N Hemisphere 



- Nd-Sr isotopes source areas 

BELQUA 2010, Brussels  – Mieke Thierens 

Provenance 

Isotopic fingerprinting: 

• εNd(0) → 143Nd/144Nd  

• 87Sr/86Sr  

Thierens et al. (submitted) 

I. Volcanic source areas 

III. “old” crustal 
source areas 

II. “young” 
crustal 
source 
areas 



Nd-Sr isotopes 
16 samples;  
bulk, decarbonated sediment; 
IRD & background sediment 

Thierens et al. (submitted) 

Iceland 

British-Irish Isles 



British-Irish source 
signature 

Modern Irish Shelf 
(Grousset et al.,  2000) 

Late Pleistocene IRD 
(Peck et al., 2007) 

Late Pleistocene - 
Holocene Challenger 
Mound (Pirlet et al., 
2010) 

“old” BI - ice 

Cf. “modern analogues” 



At the start of the 
Pleistocene, by 2.5 Ma, the 

BIIS was significantly 
developed to expand to sea-
level and release icebergs 



All feldspar grains have a British 
Irish Ice Sheet affinity - there are no 
grains sourced from North America 

or Greenland (LIS/GIS) 



Little correspondence with 
North Scotland sources…. 



…or with Southern 
Scotland sources 



Galway Granites or South 
Connemara are less likely sources 



Good correspondence with 
Ox Mountain K-feldspar 



Ehlers & Gibbard (2007) 

Canada 

Greenland Iceland 

Scandinavia 

High + Mid latitude ice-sheets Ice-rafted detritus (IRD) marine margin 

N Hemisphere 

Implications 

• considerable ice  
        accumulation on BI British-Irish Isles 

Onset N Hemisphere glacial expansion 

• repeated ice  

“41-ka paced world”  
                 – less glaciated 

British-Irish ice sheet 
→ sensitive reactor 



BIIS as a sensitive reactor at the start of the Pleistocene? 
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