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WELCOME 
Jarðfeingi welcomes you to the 2nd Jóannes Rasmussen Conference. The conference will be held 5-6th 

May 2015. In extension of the JRC a one-day conference on Drilling Volcanics will be held 7th May 

2015. A pre-conference field trip around the islands has also been arranged. 

2nd Jóannes Rasmussen Conference 
Evolution of Basaltic Provinces  

The conference will be held in Tórshavn, surrounded by some of the youngest lava flows of the Faroe 

Islands Basalt Group, new observations and ideas shall be presented covering aspects of how 

basaltic provinces evolve during their lifetimes. During two days, oral presentations shall be given in 

a relaxed and informal atmosphere with ample opportunity for discussion. In addition, technical 

posters shall be on display throughout the conference. The two days will be separated into five 

sessions, each with an invited keynote speaker.  

◦ Emplacement Processes 

◦ Timing of events 

◦ Origin of Large Igneous Provinces 

◦ Geochemical evolution 

◦ NAGTEC session 

 

Drilling Volcanics 
Conference on drilling in basaltic provinces  

Jarðfeingi will for the first time be hosting ‘Drilling Volcanics’ – a conference on drilling in basaltic 

provinces. The aim of conference is to provide a platform for drillers and engineers to share their 

knowledge from extensive experiences drilling through thick and complex volcanics. 

The conference offers a series of quality presentations from key drilling experts and provides an 

opportunity to learn from success stories as well as the less successful ventures of drilling on- and 

offshore through extensive layers of volcanics in basaltic provinces. 

The conference provides opportunities for participants to exchange lessons learned with 

representatives from the hydrocarbon and geothermal exploration industry as well as research 

organisations - and hopefully establish a solid foundational knowledge on drilling in volcanic 

environments. 
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Programme 
 

2nd Jóannes Rasmussen Conference 
 

 

Monday, 4th May 2015 

08:30-17:00 Pre-conference Fieldtrip to the Central and North-Eastern Islands 

 Pickup at Hotel Føroyar 08:30 and at Hotel Tórshavn 08:40  

18:30-20:00 Ice-breaker Reception at Sirkus Bar (Vágsbotn) 

  

Tuesday, 5th May 2015 

08:30-09:00 Registration  

09:00-17:00 Conference Day 1 (2nd JRC) at the Nordic House (www.nlh.fo) 

19:00- Conference Dinner at Hotel Føroyar (www.hotelforoyar.fo) 

 

Wednesday, 6th May 2015 

09:00-16:40 Conference Day 2 (2nd JRC) at the Nordic House (www.nlh.fo) 

 

 

Drilling Volcanics Conference 
 

Thursday, 7th May 

09:00-09:30 Registration 

09:30-15:45 Conference Day 3. Drilling Volcanics: Conference on drilling in basaltic provinces 

Registration (09:00-09:30) 
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Day 1 – Morning and afternoon sessions  
Time Presenting Author Title of Presentation 

09:00-09:10 Petur Joensen 
Director at Jarðfeingi 

Welcome – opening note 

09:10-9:30 Martin V. Heinesen 
Jarðfeingi 

Jóannes Rasmussen – Scientist and 
Pioneer 

 
Session 1 – Emplacement Mechanisms 
Session Chair – John R. Hopper (GEUS) 

 

09:30-10:15 
Keynote Talk 

Freysteinn Sigmundsson 
Nordic Volcanological 
Center, Institute of Earth 
Sciences, University of 
Iceland 

Rifting event and eruption in the 
Bárðarbunga volcanic system, Iceland: 
Segmented lateral dyke growth in 2014 

Coffee Break (Back at 10:45) 

10:45-11:10 Henrik  Vosgerau 
GEUS 

A 3D photogrammetric study of Faroese 
cliff sections 

11:10-11:35 Dr Simon Passey 
CASP 

The onshore Blue Nile Basin, Ethiopia: An 
analogue for the volcanically-affected 
Faroe-Shetland Basin 

11:35-12:00 Poster presentations 

Lunch Break (Back at 13:00) 

13:00-13:45 
Keynote Talk 

Morten Riishuus 
Nordic Volcanological Center 

Construction of the Nornahraun lava field 
— monitoring the evolution in eruption 
style, mode of emplacement and flow field 
geometry during a long-lasting fissure 
eruption 

13:45-14:10 Birgir V. Óskarsson 
Institute of Earth Sciences, 
University of Iceland 

Diverse modes of lava flow emplacement 
within the Neogene flood basalt pile in 
eastern Iceland 

Coffee Break (Back at 14:40) 

Afternoon session on following page 
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Day 1 – Afternoon sessions  
Time Presenting Author Title of Presentation 

 
Session 2 – Timing of Events 

Session Chair – Simon Passey (CASP) 
 

14:40-15:25 
Keynote Talk 

Lotte M. Larsen 
GEUS 

Radiometric dating of Tertiary magmatic 
events in the North Atlantic: Challenges, 
improvements, and a refined correlation 
scheme 

15:25-15:50 Regin Waagstein 
GEUS 

A major unconformity between pre- and 
syn-break-up volcanics in the Faroes and 
associated major changes of extrusion rate 
documented by palaeomagnetic and 
chemical 

15:50-16:20 Mark R. Cooper 
Geological Survey of 
Northern Ireland 

Palaeogene Alpine tectonics and Icelandic 
plume-related magmatism and 
deformation in Ireland – an update. 
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Day 2 – Morning Sessions 
Time Presenting Author Title of Presentation 

 
Session 3 – Origin of Large Igneous Provinces 

Session Chair – Martin V. Heinesen (Jarðfeingi) 
 

09:00-09:45 
Keynote Talk 

Hans E. F. Amundsen 
Vestfonna Geophysical A/S 

Faroe Islands Geology as Testing Ground 
for Mars Mission Science 
 

09:45-10:10 Turid Madsen  
Jarðfeingi 

Detailed Mapping of Large Igneous 
Provinces.  The Víkar Hydroelectric power 
station, Faroe Islands. 

10:10-10:35 Óluva Eidesgaard 
Jarðfeingi 

On the edge of a Volcanic Province 
 

Coffee Break (Back at 11:00) 

 
Session 4 – NAG-TEC Atlas Presentations 
Session Chair – Regin Waagstein (GEUS) 

 

11:00-11:25 John R. Hopper 
GEUS 

An Overview of the NAG-TEC Atlas Project 

11:25-11:50 Jim á Horni 
Jarðfeingi 

Presenting the new Volcanic Facies Map – 
And a look into the Complexity of the pre- 
and early volcanism in the North Atlantic 

11:50-12:15 Thomas F. Kokfelt 
GEUS 

A new geochemical Data Base of the NAIP 
– NAG-TEC 

Lunch Break (Back at 13:00) 

Afternoon session on following page 
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Day 2 – Afternoon Sessions 
Time Presenting Author Title of Presentation 

 
Session 4 – NAG-TEC Atlas Presentations 
Session Chair – Regin Waagstein (GEUS) 

 

13:00-13:25 
 

Anett Blischke 
ISOR 

Exploring the Greenland-Iceland-Faroe 
Igneous Domain 

13:25-13:50 Anett Blischke 
ISOR 

Observed igneous processes and their 
effects on the Jan Mayen Microcontinent 
(JMMC), using geophysical data and 
kinematic modelling 

 
Session 5 – Geochemical Evolution 

Session Chair – Lotte M. Larsen (GEUS) 
 

13:50-14:35 
Keynote Talk 

Valentin R. Troll 
Uppsala University 

Magma Plumbing of the Faroe Islands 
Basalt Group and other examples from the 
NAIP 

Coffee Break (Back at 15:00) 

15:00-15:25 Uni E. Árting 
Jarðfeingi / University of the 
Faroe Islands 

Geochemical stratigraphy of the basaltic 
lava succession in well 6401/21-1 offshore 
Faroe Island 

15:25-15:50 John M. Millett 
 

Volcanic development of the NE Faroe-
Shetland Basin: Insights from 2.6 km of 
volcanic rocks penetrated by the Lagavulin 
exploration well  

15:50-16:15 Malcolm  J. Hole 
 

Temporal and spatial variations in mantle 
potential temperature within the North 
Atlantic Igneous Province 

16:15-16:40 Gareth Allinson 
Statoil 

Frontier Exploration in the Faroes Sub-
basalt, the Elusive Brugdan Target 

2nd JRC Conference ends 
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Day 3 – Drilling in Volcanics 
Time Presenting Author Title of Presentation 

09:30-09:45 Mr. Jóhan Dahl 
The Minister of Trade and 
Industry 

Sets the conference with an 
announcement on plans regarding 
exploration on the Faroese Continental 
Shelf 

Morning Session - Session Chair – Gareth Allinson (Statoil) 

09:45-10:10 
 

Meinhard Eliasen 
Meinhard Eliasen. M.Sc. Ship 
and Ocean Technology, 
Jarðfeingi 

Learnings from four wells in the Faroe 
Islands Basalt Group 

10:10-10:35 Dr. John Millet,  
Geologist, Volcanic Basin 
Petroleum Research (VBPR) 

Complications when drilling basalts: 
What’s the difference? 

10:35-11:00 Palli Huusgaard  
Ass. Supervisor Drilling 
Operations, D&W MU HPHT 
KVO, Statoil 

The Brugdan Drilling Experiences 

Coffee Break (Back at 11:30) 

11:30-11:55 Alberto Caycedo  
Product Engineer Manager, 
Europe, Smith Bits, 
Schlumberger 

Optimizing exploratory drilling efficiency in 
hard rock 

11:55-12:20 Ralf Duerholt  
DART Technical Advisor, 
Baker Hughes Drill Bits 

A systems approach to drill volcanic rock 

Lunch Break (Back at 13:20) 
Afternoon Session – Session Chair – Rannvá M. Arge (Baker Hughes) 

13:20-13-45 Dr. Jay Miller  
Manager, Technical and 
Analytical Services, 
International Ocean 
Discovery Program (IODP) 

Drilling subseafloor volcanics: Nearly 50 
years experience with scientific ocean 
drilling 

13:45-14:10 Sigurður Sveinn Jónsson 
Geologist, Íslendskar 
Orkurannsóknir (ISOR) 

Geothermal exploration onshore Iceland 

Coffee Break (Back at 14:40) 

14:40-15:05 Trygvi Árting  
M.Sc. student Geology, 
Copenhagen University, on 
behalf of Jarðfeingi, LBF and 
MT Højgaard 

Tunnel drilling in the Faroes  - Experience 
from the Eiði II water supply tunnel 

15:05-15:30 Jana Ólavsdóttir 
Geologist PhD, Jarðfeingi 

Possible onshore well in the Faroes in the 
near future 

15:30- Heri Ziska 
Head of Geoscience 
Department Jarðfeingi 

Closes the conference with a brief 
summary of ideas and learnings presented 
at the conference 
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List of Participants 
First Name Surname Affiliation 

Garet Allinson Statoil 

Hans E Amundsen Vestfonna Geophysical A/S 

Rannvá Arge Baker Hughes Inc 

Trygvi Árting Jarðfeingi 

Uni Árting Jarðfeingi / University of the Faroe 
Islands 

Anett Blischke ISOR 

Andrew Brown DONG 

Alberto Caycedo Smithbits 

Mark Cooper Geological Survey of Northern Ireland 

Jóhan Dahl The Minister of Trade and Industry 

Ralf Duerholt Baker Hughes 

Dr Alena Ebinghaus Unversity of Aberdeen 

Óluva Eidesgaard  Jarðfeingi 

Meinhard Eliasen Jarðfeingi 

Malan Ellefsen Jarðfeingi 

Dr Ólavur Flóvenz ISOR 

Hannis Gislason University of Faroe Islands 

Robert Gooday Cardiff University 

Martin V Heinesen Jarðfeingi 

Dr Malcom Hole Unversity of Aberdeen 

John Robert Hopper  GEUS 

Jim á Horni Jarðfeingi 

Palli Huusgaard Statoil 

Bartal Højgaard Jarðfeingi 

Benadikt Joensen University of the Faroe Islands 

Petur Joensen Director at Jarðfeingi 

Sigurður Sveinn Jónsson ISOR 

Thomas F Kokfelt GEUS 

Lotte M Larsen GEUS 

Michael Larsen DONG 

Eli Lassen Atlantic Supply Base 

Turid Madsen Jarðfeingi 

Jay Miller  IODP 

John Millet Volcanic Basin Petroleum Research 
(VBPR) 

Lis Mortensen Jarðfeingi 

Jan Müller  FOIB 

Báður A Niclasen University of the Faroe Islands 

Jana Ólavsdóttir Jarðfeingi 

Birgir Óskarsson Institute of Earth Sciences, University of 
Iceland 

Jonhathan Parry DONG 

Dr Simon Passey CASP 

Uni Petersen Jarðfeingi 

Richard Pokorný Univerzita J. E. Purkyne 

Rob J Raine British Geological Survey 
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Morten Riishuus NORDVULK 

Lucas Rossetti Unversity of Aberdeen 

Freysteinn  Sigmundsson Nordic Volcanological Center, Institute of 
Earth Sciences, University of Iceland 

Margaret Stewart British Geological Survey 

Bjarti  Thomsen Jarðfeingi 

Valentin R Troll Uppsala University 

Henrik  Vosgerau GEUS 

Sapphire Wanmer VMRC & University of Glasgow 

Dr Regin  Waagstein GEUS 

Heri  Ziska Head of Geoscience Department, 
Jarðfeingi 
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Jóannes Rasmussen – Scientist and Pioneer 

Martin V. Heinesen 

Jarðfeingi, Brekkutún 1, FO-110 Tórshavn, (mvh@jf.fo) 

 

Jóannes Rasmussen (1912-1992) may be considered the father of geological science in the 

Faroe Islands. He was the first Faroese person with a university degree in geology, and his 

merits as geoscientist are plenteous. Together with his former tutor from university, Prof. 

Arne Noe-Nygaard, he carried out the thorough mapping of the onshore geology of the 

islands, at a time when no detailed mapping of plateau basaltic terrains was performed 

elsewhere. The map and associated memoir was published in 1969. He was the driving force 

in the foundation of the Faroese Geological Department (1952) and the Museum of Natural 

History (1955), both of which he subsequently was directing for several decades, while he 

simultaneously was heading the Faroese Department of the Geological Survey of Denmark. 

One fundamental principle of Jóannes was that knowledge on its own is worthless. It is only 

by using the knowledge actively and by sharing it with others that it becomes valuable. 

Driven by this spirit, he was constantly busy with the distribution of his own knowledge and 

with making knowledge and skills accessible for others. After returning to the Faroe Islands in 

1951, Jóannes was chairing the association Faroese Nature – Faroese School (Føroya Náttúri 

– Føroya Skúli) 1952-1978. In 1952 he co-founded the Scientific Society of the Faroe Islands 

(Føroya Fróðskaparfelag), which he directed and co-directed for 25 years during which 

period he also acted as editor of the Faroese scientific periodical, Annales Societatis 

Scientiarum Færoensis (Fróðskaparrit), and he was one of the driving forces in the 

establishment of the University of the Faroe Islands (Fróðskaparsetur Føroya) in 1965, where 

he was teaching geology and other natural science for many years while also teaching at 

several other institutions of education. 
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Rifting event and eruption in the Bárðarbunga volcanic system, Iceland:  Segmented 

lateral dyke growth in 2014 

Freysteinn Sigmundsson1, Andrew Hooper2, Sigrún Hreinsdóttir3, Kristín S. Vogfjörd4, Benedikt 

Ófeigsson4, Elías Rafn Heimisson1, Stéphanie Dumont1, Michelle Parks1, Karsten Spaans2, 

Gunnar B. Guðmundsson4, Vincent Drouin1, Thóra Árnadóttir1, Kristín Jónsdóttir4, Magnús T. 

Gudmundsson1, Thórdís Högnadóttir1, Hildur María Friðriksdóttir1+4, Martin Hensch4, Páll 

Einarsson1, Eyjólfur Magnússon1, Sergey Samsonov5, Bryndís Brandsdóttir1, Robert S. White6, 

Thorbjörg Ágústsdóttir6, Timothy Greenfield6, Robert G. Green6, Ásta Rut Hjartardóttir1, 

Rikke Pedersen1, Rick Bennett7, Halldór Geirsson8, Pete LaFemina8, Helgi Björnsson1, Finnur 

Pálsson1, Erik Sturkell9, Christopher J. Bean10, Martin Möllhoff10, Aoife Braiden10, and Eva P.S. 

Eibl10 

1 Nordic Volcanological Center, Institute of Earth Sciences, University of Iceland, IS-101 

Reykjavík, Iceland 2 COMET, School of Earth and Environment, University of Leeds, Leeds, 

LS2 9JT, UK 3 GNS Science, Avalon 5010, Lower Hutt, New Zealand 4 Icelandic 

Meteorological Office, IS-150 Reykjavík, Iceland, 5 Canada Centre for Mapping and Earth 

Observation, Natural Resources Canada, 560 Rochester Street, Ottawa, ON K1A 0E4 Canada 
6 Dept. Earth Sciences, University of Cambridge, Madingley Road, Cambridge CB3 0EZ, UK 

7 University of Arizona, Tucson, Arizona 85721, USA, 8 The Pennsylvania State University, 

University Park, Pennsylvania 16802, USA, 9 University of Gothenburg, SE-405 30 

Gothenburg, Sweden, 10 Seismology Laboratory, School of Geological Sciences, University 

College Dublin Belfield, Dublin 4, Ireland 

 

Activity in the Bardarbunga volcanic system in Iceland 2014-2015 includes major lava 

eruption (~1.5 km3) and gradual caldera collapse (~66 m), connected by a 50-km-long dyke 

that formed mostly over 2-4 weeks after onset of activity on 16 August 2014. This episode of 

dyking along the divergent plate boundary in Iceland is one of the best observed rifting events 

in the world. Previous models of rifting events indicate either a lateral dyke growth away 

from a feeding source, with propagation rates decreasing as the dyke lengthens, or magma 

flowing vertically into dykes from an underlying source, with the role of topography on the 

evolution of lateral dykes not clear. We show (Sigmundsson et al., Nature, 517, 191–195, 

2015) how the recent segmented dyke intrusion in the Bárðarbunga volcanic system, grew 

laterally for over 45 km at a variable rate, with an influence of topography on the direction of 

propagation. Barriers at the ends of each segment were overcome by the build-up of pressure 

in the dyke end; then a new segment formed and dyke lengthening temporarily peaked. The 

dyke evolution, which occurred over 14 days, was revealed by propagating seismicity, ground 

deformation mapped by Global Positioning System (GPS), interferometric analysis of satellite 

radar images (InSAR), and graben formation. The strike of the dyke segments varies from an 

initially radial direction away from the Bárðarbunga caldera, towards alignment with that 

expected from regional stress at the distal end. A model minimizing the combined strain and 

gravitational potential energy explains the propagation path. Dyke opening and seismicity 

focused at the most distal segment at any given time, and were simultaneous with a magma 

source deflation and slow collapse at the Bárðarbunga caldera, accompanied by a series of 

M>5 earthquakes. The dyke growth was slowed down by an effusive fissure eruption near the 

end of the dyke. Lateral dyke growth with segment barrier breaking by pressure build-up in 

the dyke distal end explains how focused upwelling of magma under central volcanoes is 

effectively redistributed over long distances to create new upper crust at divergent plate 

boundaries. 
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A 3D photogrammetric study of Faroese cliff sections 

Henrik Vosgerau*1, Simon R. Passey2, Erik V. Sørensen1, Kristian Svennevig1 and David W. 

Jolley3 

 

1Geological Survey of Denmark and Greenland (GEUS), Øster Voldgade 10, DK-1350 

Copenhagen, Denmark (hv@geus.dk, evs@geus.dk, ksv@geus.dk) 
2Jarðfeingi (Faroese Earth and Energy Directorate), Brekkutún 1, PO Box 3059, FO-110 

Tórshavn Faroe Islands, now at CASP, West Building, 181A Huntingdon Road, Cambridge 

CB3 0DH, UK (simon.passey@casp.cam.uk) 
3Geology & Petroleum Geology, University of Aberdeen, Meston Building, Kings College, 

Aberdeen AB24 3UE, UK (d.jolley@abdn.ac.uk) 

 

 

There are many exploration challenges associated with intra-volcanic plays, such as the well-

documented seismic imaging problem.  A Sindri-financed 3D photogrammetric study of 

seismic-scale cliff sections of the Faroe Islands was done in order to characterize reservoir 

architectures, connectivity and compartmentalisation of interlava clastic beds as an analogue 

for intra-volcanic discoveries, e.g. in the submerged Faroe-Shetland Basin. The inaccessible 

cliffs provide excellent vertical exposure through the lava field, but also laterally over many 

kilometres. Focus was on cliff sections composed of the Eocene Enni Formation, which is 

dominated by a mixture of simple and compound lava flows commonly separated by minor 

volcaniclastic beds, including the widespread Argir Beds. High-resolution digital photographs 

were taken out of the open door of a Bell 412 helicopter hired from Atlantic Airways in May 

2010. The photographs were taken with GPS coordinates with a 60-80% overlap and were 

subsequently analysed at the GEUS Photogrammetry Laboratory by using a 3D stereo-plotter 

coupled with stereo-mirror technology. The method allows the quantification of geological 

data from the oblique photographs with a relative resolution down to decimetre scale while 

having a three-dimensional overview of the outcrops. Mapped features are stored in a GIS 

database and 3D polylines can be exported as shape files suitable for 3D modelling using, for 

example, Petrel reservoir engineering software. Moreover, by using ArcGIS, the 3D polylines 

can be projected onto 2D profiles in order to generate geological cross-sections. Furthermore, 

virtual videos can be compiled from the oblique photographs in order to demonstrate lateral 

variations. The 3D photogrammetric analysis of the Faroese cliff sections record important 

information for the estimation of reservoir geometry, connectivity and compartmentalisation 

of intra-volcanic reservoirs. This includes, for example, the wedging out of lava flows over 

several kilometres and the corresponding merging of under- and overlying interlava units. The 

identification of major channels, up to 45 m deep and 180 m wide, filled with volcaniclastic 

conglomerates and/or lava flows has implications for the role of sedimentation across the lava 

field. The vertical connectivity of the interlava units is inferred by the presence of dykes, 

fractures and reverse faults.  
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The onshore Blue Nile Basin, Ethiopia: An analogue for the volcanically-affected Faroe-

Shetland Basin 

Passey1, S. R. and Ayalew2, D. 

1CASP, West Building, 181A Huntingdon Road, Cambridge CB3 0DH, United Kingdom 

simon.passey@casp.cam.ac.uk 

2Department of Earth Sciences, Addis Ababa University, Addis Ababa, Ethiopia 

 

The Blue Nile Basin, Ethiopia is a suitable and well-exposed analogue for the volcanically-

affected Faroe-Shetland Basin, NE Atlantic Ocean. Subaerial volcanism in both basins is 

characterised by trappean flood basalts that fill the pre-existing topography and are 

superseded by point-sourced shield volcanoes. The volcanic successions have also been 

suggested to act as potential seals in petroleum systems that consist of Upper Jurassic source 

rocks. Unlike the submerged Faroe-Shetland Basin however, the Blue Nile Basin has been 

uplifted and the subsequent incision by the Blue Nile river has exposed a >1.5 km thick 

Mesozoic sedimentary succession mantled by the Ethiopian Flood Basalt Province. The 

characteristic plateau capping the trappean flood basalts is found at a mean elevation of 

~2.5 km above sea level and the generally flat-lying terrain provides good access around the 

basin. Initial investigations have documented, for example, the transition from the underlying 

fluvial sandstones into the trappean flood basalts, the occurrence and nature of substantial 

interlava sedimentary sequences, including siliciclastic sandstones, and variations in thickness 

and facies of volcanic sequences across the basin. An active petroleum system is also shown 

by the occurrence of bitumen seeps in the flood basalts. Observations from the Blue Nile 

Basin provide important insights into the evolution of the Faroe-Shetland Basin, where many 

challenges still remain in the development of and exploration for sub- and intra-volcanic 

plays. 
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The Antrim Lava Group, Northern Ireland: elucidating the timing and magnitude of 

fault movement in Cenozoic lava-filled basins. 

Raine, R.J. 1, Stevenson, C.T.E.2, Cooper, M.R.1, Parker, K.1, Smyth, D.3, Reay, D.M.1 and 

Doherty, D.  

1British Geological Survey (GSNI), Colby House, Belfast, BT9 5BF. 

(rob.raine@detini.gov.uk, mark.cooper@detini.gov.uk); 2University of Birmingham, 

Birmingham, B15 2TT. (c.t.stevenson@bham.ac.uk) 
3Lonmin Plc., Antrim, BT41 4LY. 

 

The spectacular cliffs around much of the Antrim coast display lavas of the Antrim Lava 

Group including the renowned UNESCO World Heritage Site at the Giant’s Causeway. The 

group typically comprises two units of lava (the Lower Basalt and the Upper Basalt 

formations) separated by a largely lateritic unit (the Intrabasaltic Formation). Large thickness 

variations are observed in boreholes across Northern Ireland. The thickest recorded Antrim 

Lava Group successions are found in the hagingwall of the Tow Valley Fault (at least 433 m), 

between the Carnlough Fault and the Browndod Fault (769 m) and between the Sixmilewater 

Fault and the Kinnegoe Fault (798.5 m). The widespread and prominent Intrabasaltic 

Formation has enabled the displacement across these faults to be measured. A 3D model was 

created in movetm using the 1:10,000 geological map for Northern Ireland, along with 

available well data. Previously the thickness was interpreted to be due to post eruptive 

movement and this is supported by the current findings. However, absence of the Lower 

Basalt Formation west of the Portrush Fault and thickness variation of the component 

formations in the Antrim Lava Group across the Tow Valley Fault suggest that significant 

syn-eruption fault movement may also have taken place. Sections around the basin margin 

show that individual flows or at least trends are regionally correlatable and core geochemistry 

and logs will further enable this to be extrapolated into basin. Detailed correlation will allow 

more precise determination of palaeotopography and/or fault movement coeval with the 

emplacement of the lavas. Understanding the magnitude of Cenozoic movement of these 

faults will aid in interpreting the integrity of underlying hydrocarbon fault traps.  
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Construction of the Nornahraun lava field: monitoring the evolution in eruption style, 

mode of emplacement and flow field geometry during a long-lasting fissure eruption 

Riishuus, M.S., Jónsdóttir. I., Höskuldsson, Á, Gudmundsson, M.T., Þórdarson, Þ. and the IES 

eruption team 

NORDVULK, Institute of Earth Sciences, University of Iceland (riishuus@hi.is) 

 

The Nornahraun eruption in central NE Iceland is the largest effusive eruption in Iceland 

since the Laki eruption in 1783–84, with an estimated lava volume of ~1.6 km3 covering an 

area of ~85 km2. The eruption began on 31 AUG 2014 and ended on 27 FEB 2015. This 

eruption provides an opportunity to examine the spatial and temporal evolution and 

construction of a large Icelandic lava field characterized by a complex mode of emplacement. 

Monitoring of the development in the eruption style, extent and thickness of the lava field [to 

estimate volumes and effusion rates], active areas, structures (vent, channels, escarpments 

etc.), lava lobe advancement and morphology has been performed by the combined 

observations and data collection from ground teams (GPS tracking, surveying, video footage), 

aerial surveying (airborne radar profiling, aerial photos, FLIR) and satellite imagery 

(radar/SAR, multi/hyper spectral thermal). These efforts have supported mapping of the 

extent of the lava field every 3-4 days, providing estimation of effusion rates (250-350 m3/s 

during first 2 weeks, total areal extent of ~26 km2, fire fountaining at eruptive fissure; <100 

m3/s toward end 2014, total areal extent of ~83 km2, bubble bursts through lava lake inside 

rampart). At the onset of the eruption, lava flows advanced rapidly (400–800 m/hr) from the 

1.5 km long fissure as large slabby pāhoehoe sheet lobes, 100–500 m wide at the flow fronts. 

By 1 SEPT, the flows began channeling towards the NE constrained by the topography of the 

older Holuhraun lava field and Dyngjusandur flood plain. A central open channel developed, 

feeding a 1–2 km wide active ‘a‘ā frontal lobe that advanced 1–2 km/day. At the margins of 

the frontal lava lobe, the breakouts were more sporadic, but predominantly rubbly pāhoehoe 

and slabby pāhoehoe, as at the flow front. The lava flow advanced ENE into Jökulsá á 

Fjöllum on 7 SEPT and the flow front came to halt on 12 SEPT ~18 km from the source vent. 

Subsequently, a new lobe broke out S of the first lobe, also advancing eastward. This mode of 

gradual clockwise horizontal stacking of new lobes continued from mid-SEPT to end-NOV. 

As the activity on south front dwindled toward end-NOV, vertical stacking of the lava field 

had already commenced. The main lava channel trifurcated and fed a series of insulated 

pathways with spiny pāhoehoe breakouts overriding the existing field, thereby changing the 

transport system and lava field growth mode. The area now covered by the Nornahraun lava 

field (in places 25-40 m thick) underwent several topographic inversions due to inflation and 

[horizontal and vertical] stacking of numerous lobes of diverse morphologic types. 
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Diverse modes of lava flow emplacement within the Neogene flood basalt pile in eastern 

Iceland 
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The facies architecture and structure of Neogene lava flows within lava groups in eastern 

Iceland are assessed and their mode of emplacement examined. The studied groups comprise 

representatives of the three lithologic types identified by G. P. L. Walker, two olivine basalt 

groups, three aphyric basalt groups (dominantly tholeiitic) and one plagioclase ultraphyric 

basalt group. The groups have areal extents of 600->1000 km2, volumes of 60-200 km3, and 

the largest flows reach 20-40 km3 and extend up to 20 km from their inferred source vents. 

The olivine basalt flows are compound pahoehoe flows, and display marked evidence for 

insulated transport of lava through complex anastomosing lobes and inflation. Effusion rates 

for individual eruptions are estimated to be ~103 m3/s. The aphyric lava flows are 

characterized by extensive sheet lobes (simple flows) with plane-parallel contacts and 

predominantly pahoehoe and rubbly pahoehoe morphologies. These flows are largely lacking 

lava tubes, inflation structures and small breakouts. They suggest an emplacement mode 

characterized by rapidly advancing flows from short-lived fissure segments (from a dike 

swarm >50 km long), and conservative estimates yield effusion rates in the order of 105 m3/s. 

The porphyritic lava flows with modal proportion of macrocrysts (up to 3 cm) reaching 40%, 

have mixed architecture of compound and simple flows. Despite the significant macrocryst 

cargo load, the flows show evidence of low viscous behavior and have predominant pahoehoe 

morphologies with instances of rubbly and slabby pahoehoe. The macrocrysts are interpreted 

to have affected the lava emplacement by exothermic reaction maintaining high temperatures 

in the flows. However, the macrocrysts appear to have also prompted quick rheological 

changes during flowage by plagioclase flotation and exsolution of volatiles with crystal 

nucleation and growth. We derive effusion rates of 104 m3/s for the largest porphyritic 

eruptions. From the above constraints and comparisons with modern effusive eruptions, it is 

suggested that eruptions of >104 m3/s are required to form flows with the characteristics of 

simple flows, that are common in flood basalt provinces. The nature and diversity in effusive 

eruptions here specified are of great significance for understanding past volcanic activity and 

for assessment of the physical expression and temporal evolution of the Iceland mantle 

anomaly.  

  



2nd Jóannes Rasmussen Conference & Drilling Volcanics Conference                 
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The south limit of Parana-Etendeka Basaltic Province (PEBP) in southern Brazil exposes 

several stratigraphic sections along road cuts. Those sections were intensely studied in the 90s 

using geochemistry, geochronology and, magnetic stratigraphy, but their physical 

volcanology has not been studied in detail up until now. Chemically the PEBP has been 

divided into High-TiO2 sequence, north portion of the province, and Low-TiO2 sequence in 

the south portion. The volcanic pile once considered as one single Formation known in Brazil 

as Serra Geral Formation, is in fact characterized by highly heterogeneous packages of lavas 

with distinct morphologies, architecture and chemistry and internal unconformities. We 

present a detailed study of the stratigraphy inside Torres Syncline (TS), a NW structure that 

control the deposition and distribution of the Low TiO2 lava sequence where we identified 

four distinct lava units. The first lavas (Unit I) were deposited over a large dune field (paleo 

erg) known as Botucatu Fm. These lavas are olivine-phyric basalts arranged in a compound 

braided architecture formed by a complex stacking of pahoehoe lobes and flow fields that 

spread regionally in the TS. Chemically the lavas from this unit are more primitive basalts 

with higher contents of Mg. The first lavas are covered by thick (~50m), chemically more 

evolved basaltic-andesite, simple lavas with rubbly tops in a classic tabular architecture (Unit 

II). The deposition of these lavas is controlled by TS structure, reaching maximum thickness 

in (500m) in the main valley of TS and thinning towards the structure limit to WSW.  These 

two basaltic Units are overlain by silicic lavas, which are wide spread vitrophyres with tabular 

and lobular geometries, locally interbedded with the tabular flows of Unit II. In the Western 

end of TS the Silicic lavas (Unit III) are deposited directly over the compound pahoehoe lavas 

form Unit I. The upper portion of low-TiO2 sequence is characterized by primitive aphanitic-

basalts in pahoehoe morphologies with restrict areal occurrence. The distinct lava 

morphologies, architecture and chemical compositions reflects different evolutional stages 

inside the volcanic pile. 
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Radiometric dating of Tertiary magmatic events in the North Atlantic: 

 challenges, improvements, and a refined correlation scheme 
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In order to understand the processes and development of the North Atlantic ocean and 

margins it is important to know the age of the various volcanic successions and intrusions. 

The most widely used radiometric dating method is the 40Ar-39Ar incremental heating method, 

where 40Ar is produced by decay of 40K. This is challenging because the volcanic rocks are 

almost exclusively K-poor basalts; moreover K is mobile during alteration. Samples for 40Ar-
39Ar dating should be selected based on freshness and mineralogy (thin section) and K-content 

(chemical analysis). Improvements of dating in recent years have been three-fold: improved 

sensitivity and precision of mass spectrometers, improved ages of standards, and application 

of the U/Pb decay scheme to zircon (ZrSiO4) and baddeleyite (ZrO2) from evolved or 

gabbroic rocks. For fine-grained basaltic K-poor lavas the 40Ar-39Ar method is still the only 

viable one. Thanks to the improved methods it has recently been possible to establish a time 

scale (Geologic Time Scale 2012) for which radiometric ages are in accordance with 

biostratigraphic ages and magnetostratigraphic results. All older dating results have to be 

recalculated relative to the new standard ages, and the difference can be up to 1 Ma. 

Most of the onshore volcanic successions are now reasonably well dated. One of the 

last undated successions, the northern part of the Nuussuaq Basin in West Greenland, has 

recently been covered with about 30 new ages, resulting in a basin-wide correlation of the 

various parts of the volcanics. Combining the new results with other recent dating results from 

the NAIP, we can now begin to trace events throughout the province. The oldest rocks, pre-

magnetochron C27n (age >62.4 Ma), are found in West Greenland and in the Antrim Lava 

Group in Ireland, both with ages around 63 Ma. The period around 58–56 Ma is characterised 

by little or no magmatism throughout the province. The voluminous 56–55 Ma syn-breakup 

basalts in East Greenland and the Faroes are contemporaneous with, and chemically similar 

to, a thick lava succession in West Greenland. The interval with cataclysmic formation of 

volcanic ash layers in the North Sea and Denmark, partly represented in the uppermost basalts 

in East Greenland (Layer -17), is covered by a lava succession in West Greenland. Intervals 

with intrusive activity are different in the different regions of the NAIP, suggesting more local 

mechamisms of generation. At the moment, the offshore parts of the volcanics on the 

continental margins are those for which new data are most needed. 
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A major unconformity between pre- and syn-break-up volcanics in the Faroes and 

associated major changes of extrusion rate documented by palaeomagnetic and chemical 

data 
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Estimates of volcanic effusion and accumulation rates are important parameters for 

understanding the formation Large Igneous Provinces (LIPs), but have proved hard to obtain. 

Radiometric datings of LIP basalts have a 2σ error of ~0.5 my, not accurate enough for 

detailed mapping, and index fossils are rarely obtainable. Magnetic polarity reversals have 

been used for estimates of accumulation rates in some LIP’s including the Faroes. However, 

this method requires at least two polarity reversals. Secular variation of the palaeomagnetic 

field of same polarity has a potential of much better resolution, but is still being explored. 

The present work is based on palaeomagnetic and rock magnetic data from studies of the >3-

km exposed part of Faroes lava succession published by various authors (1968-2002). The 

data are from 14 profiles with a total thickness of ~4km. All profiles except two have been 

revisited and the drill holes at more than half of the magnetic sites have been identified by 

measuring their orientation. This has allowed a close integration of the magnetic profiles with 

existing and new geochemical data of the lava flows in the same or near-by profiles. The 

exposed Faroes lava succession consists of about 1km of pre-break-up lavas of mainly simple 

type that formed during magnetochrons C26n to C24r and >2km syn-break-up lavas of mainly 

compound type, all formed during C24r. Magneto-chemo correlation shows that >80m of pre-

break-up and about 350m of syn-break-up volcanics are missing in the southernmost 

exposures in the Faroes at the intervening erosional unconformity as compared to the western 

Faroes. This is in keeping with the unconformity being overlain by a coal-bearing sequence 

up to 10m thick in the southern area, but thin or absent in the western area. As the syn-break-

up lavas are generally small their delay of appearance to the south must be source related. 

Flow boundaries are difficult to recognize in the thin-bedded syn-break-up succession of 

compound flows because of the scarcity of interbeds. However, observed shifts in 

palaeomagnetic direction between groups of flows or sites with a constant direction (a 

directional group) often coincides with boundaries between lava groups of slightly different 

chemistry. A 150m overlap between profiles in the southern and western area 50km apart 

shows a match of directional groups between the profiles, while the chemistry of the flows 

indicates that they are from different eruptions. This suggests that the early syn-break-up lava 

flows record the past secular variation in detail, implying that they accumulated at a very high 

rate. The changing accumulation rates are reflected by the maturity of interbedded soils. 
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The subaerial extrusions and invasive flows of Paleogene tholeiitic basalt lavas on the Faroe 

Islands often contain interbeds of volcanoclastic rocks, generally referred to as sandstones and 

conglomerates, mudstones and organolites also occur here, to a small extent (e.g. Kvívík 

Beds, Sund Bed, Argir Beds or Høsmøl Beds). In the sedimentary formations, a number of 

plant fossil remains were identified, but they are mostly palynomorphs; the less frequent 

macroscopic fossils are represented by coalified and zeolitised plant fragments, tree molds or 

bark imprints that are usually not possible to be taxonomically specified because of missing or 

badly preserved morphologic signs. Paleozoological findings are extremely rare on Faroe 

Islands. Probably the only documented fossil animal life in Paleogene volcanoclastic 

sediments is undetermined scolecodonts from the central part of Enni Fm. on Nólsoy Island 

(Ellis et al. 2002, Passey 2004). 

No trace fossils had been recorded on the Faroe Islands until our research. During the detailed 

survey of intrabasaltic sediments of the whole area of the Faroe Islands within the research 

internship of the ECOP EU project “ENVIMOD”, the rare structures, representing trace 

fossils and pseudo-fossils, were discovered in two locations (Eiði - Malinstindur Fm., 

Hundsarabotur - Sneiss Fm.). 

The ichnospecies-poor chnoassemblage, discovered on the sandstone outcrop near the Eiði 

village (Eysturoy), contains simple, horizontal, non-branching, faintly winding to almost 

straight traces without self-overcrossings, identified as Helminthoiditichnites isp. and 

?Paleophycus isp. In the active quarry of Hundsarabotnur, there were found two samples in 

the shape of numerous, simple, straight and thin convex lines, sub-circular to roof-shaped in 

cross-section, intersecting each other in many places. These geometrically straight lines can 

be interpreted as abiotic origin, most probably formed by gradual drying and shrinking of the 

sediments in the subaerial environment – i.e. dessication cracks. 

The occurence of the Helminthoidichnites isp. and ?Palaeophycus isp. traces indicates a low 

to moderate hydrodynamic energy environment, which represents suitable conditions 

especially for benthic tracemakers. This fact, together with the presence of dessication 

structures, confirms the concept of the paleoenvironment of Paleogene interlava sedimentary 

periods of Faroe Islands as the landscape mosaic of floodplain areas, interwowen by river 

beds and probably with wide shorelined shallow lakes. 
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The Cenozoic tectonic history of NW Europe is generally attributed to some combination of 

three principal controlling factors: North Atlantic opening, Alpine collision and formation of 

the Icelandic mantle plume. Here we present the results of an interpretation of high resolution 

aeromagnetic imagery from the Tellus survey of Northern Ireland. This dataset distinguishes 

four distinct dyke swarms, which together with the known extrusive history of the Antrim 

Lava Group and intrusive history of the central igneous complexes, supports the concept that 

Paleocene plume activity was pulsed. Differential displacement of the dyke swarms and 

central igneous complexes by both sinistral and dextral strike-slip faults indicates, for the first 

time, that N-S Alpine compression, of Paleocene through to Oligocene age, temporally 

overlapped with plume-related intrusions.  Whilst this evidence shows, for the first time, that 

N-S Alpine compression was periodically overwhelmed by the dynamic stresses and uplift 

associated with pulsed mantle plume-related deformation, related strike-slip faulting may 

have controlled the locus of volcanic activity and central igneous complexes, and the location 

of sedimentary depocentres. 

 

Greyscale shaded relief DTM 

with dyke swarms, sills and 

faults, the Antrim Lava Group 

and central igneous complexes 

(a and b refer to the two separate 

bundles of dykes that constitute 

the Ardglass–Ballycastle dyke 

swarm).  

From: Cooper, M. R, Anderson, 

H., Walsh, J. J., Van Dam, C. L., 

Young, M. E., Earls, G. & 

Walker, A. 2012. Palaeogene 

Alpine tectonics and Icelandic 

plume-related magmatism and 

deformation in Ireland. J.  
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Faroe Islands Geology as Testing Ground for Mars Mission Science 
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Massive successions of basaltic flows and interlayered basaltic sediments make Faroe Island 

geology a unique analogue to crust formation and sedimentary processes on Mars. Faroe 

Island sediments have similar composition and mineralogy to sediments on Mars analysed by 

the MER and Curiosity rovers. Coastal exposures of basalt-sediment successions allow 

deployment and testing of both science questions and Mars mission payload instruments 

operating on remote to microscopic scales. The Arctic Mars Analog Svalbard Expedition 

(AMASE) has deployed Mars mission science- and instruments for ESA and NASA on Mars 

analog sites since 2003. AMASE 2014 was deployed on Mars analog sediments and 

volcaniclastics within the Prestfjall and Hvannhagi formations. Geological maps, sediment 

sections, mineralogy, geochemistry and isotope data provided by Jarðfeingi provided an 

optimal starting point. A > 50 m thick succession of Prestfjall and Hvannhagi Fm strata 

exposed on Tindholmur was chosen as main target. The science goal was to document 

sediment deposition, mineralogy and geochemistry and to use these observations to 

reconstruct past geological conditions. Field deployment included remote sensing (telephoto) 

and the mast camera (PanCam, HRSC, multispectral sensor), microscope (CLUPI) and 

Raman spectrometer onboard ESA´s ExoMars rover. 

Fieldwork on Tindholmur was made possible by local expertise in Faroese climbing 

traditions. Outcrop data combined with remote sensing revealed two incised valleys at base 

Malinstindur eroding through 50 m Hvannhagi and Prestfjall Fm strata down to top 

Beinisvørð Fm. Valley fill includes basalt flows, mega-breccias (landslides) and massive lahar 

deposits overlain by Malinstindur Fm basalt flows. Geometry and infill of incised valleys 

indicate significant local relief (>50 m) and proximity to an eruptive centre N of Tindholmur. 

Remote sensing of a unusually thick section of Prestfjall and Hvannhagi Fm strata with 

“irregular intrusions” 2 km N at Rógvukollur revealed an apparent cross-section through a > 

120 m high shield volcano capped by overlaying Malinstindur flows. Faulting, uplift and 

erosion associated with onset of shield volcano eruptions at base Malinstindur represents a 

marked sequence boundary with likely regional extent. Deployment of Mars mission science 

and -instruments on Earth can lead to surprising discoveries, and provides invaluable practice 

for Mars mission science- and instrument teams. Luck is something you plan for. 
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Detailed Mapping of Large Igneous Provinces.   

The Víkar Hydroelectric power station, Faroe Islands. 
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In connection with planning of the Víkar hydroelectric power station, Jarðfeingi mapped a 

nearly 50 km2 large area on Northern Streymoy, Faroe Islands with respect to stratigraphic 

units, fracture zones and dykes. This work is mainly based on logging profiles combined with 

the study of aerial photos. In addition two geotechnical cores 134 m and 183 m long 

respectively were drilled. Structural contours have been produced for four marker horizons in 

order to be able to make geological cross sections along 26 km of planned tunnel lines. 

In addition a more than 13 km2 large area containing the head race, spill and access tunnels 

have been mapped in greater detail. In this area 9 stratigraphic units have been mapped more 

thoroughly, and several fracture zones and dykes have been studied closer. 

The detailed mapping highlights the complex nature of the interaction between the brown-

weathering (olivine phyric) and grey-weathering (plagioclase phyric) units, during the initial 

stages of eruption of the brown weathering units. This complex interaction diminishes on the 

mapped scale after the emplacement of about 100 m’s of basalt. 
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On the edge of a Volcanic Province 

Óluva R. Eidesgaard1 , Heri Ziska1 and Jana Ólavsdóttir1 

1Jarðfeingi (Faroese Earth and Energy Directorate), Brekkutún 1, PO Box 3059, 

FO-110 Tórshavn, Faroe Islands - oei@jf.fo 

 

The Kettla Member is a partially volcaniclastic geographically widespread unit in the Faroe-

Shetland Basin. This study aims to get a better understanding of its distribution and 

sedimentary pathways in order to try and establish its provenance and thereby obtain a better 

understanding of the complexity of the interaction between the volcanic and the non-volcanic 

systems. 

The Kettla Member is thickest in and around the Judd- and Flett Sub-basins, where it has been 

identified as almost 150 meters thick on the Mid-Faroe High and almost 200 meters thick in 

the Flett Sub-basin. Variations in the lithology suggest there may be different sources for the 

volcaniclastic component in the Judd- and Flett Sub-basins. The coarse and mostly poorly-

sorted volcaniclastic material found in the wells close to the Judd Sub-basin indicate, together 

with the thickness variations seen in the correlation profiles, that the volcanic component 

most likely comes from a source proximal to the Corona High. The source for the 

volcaniclastic components in the Flett Sub-basin is also likely to be found in the proximity of 

the Corona High, possible from fissures from its eastern side, as the High might have acted as 

a barrier for the source which fed into the Judd Basin on the western side. 

The siliciclastic components of the Kettla Member on the Mid-Faroe High have been 

described as low energy facies, indicating a longer transport distance than the high energy 

facies seen in the volcaniclastic component. This could indicate that the source of the 

siliciclastic material is more distal. Very coarse siliciclastic material was described in the Judd 

Basin to the southwest of Mid Faroe High indicating a more proximal source. 

The Kettla Member does therefore capture the complex nature of the edge of the interaction 

between the volcanic and siliclastic systems. Based on seismic data from the Judd Basin 

together with lithology information from wells from the Faroe Shetland Basin we will try to 

take a closer look at this complexity.  
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An Overview of the NAG-TEC Atlas Project 
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The Northeast Atlantic Geoscience (NAG) cooperation framework was formed by the chief 

executives of the 9 northern European geological surveys with strong interest in the North 

Atlantic margins. In the spring of 2009, representatives of these surveys met to discuss an 

initiative centered around the tectonic development of the North Atlantic with particular 

emphasis on continental margin evolution and understanding deep water basins along the 

continental margins. From the outset, a key emphasis was to identify and compare key 

conjugate margin pairs to understand the full rift system across the entire North Atlantic 

basin. A number of problems were quickly identified, including: 1) there is currently no 

existing compilation of key geological and geophysical information over the whole region; 2) 

local nomenclature differences resulted in difficulties establishing regional correlations to 

identify commonalities and differences between areas; and 3) large areas with sparse data 

made it difficult to prioritise which data gaps were most important in terms of regional 

understanding. 

To address these problems, the group began to compile the data available and it became 

readily apparent that a new comprehensive and up-to-date Tectonostratigraphic Atlas of the 

Northeast Atlantic Region was necessary and the NAG-TEC project was initiated. With 

strong support from industry, the project began in June 2011 and the main compilation and 

Atlas building phase took 3 years to complete. 

The main objective was to compile available geophysical and geological data from the region 

to provide a consistent database of key information against which various hypotheses 

regarding the tectono-stratrigraphic development of the region could be tested. To accomplish 

these goals, work was divided into thematic work packages with the main goal of identifying 

and compiling data and information available. From the outset, the focus has been on 

compiling what is known, and what the major data gaps and uncertainties are, independent of 

any particular geological, geophysical, and geodynamic models. This then provides the 

foundation for further work, interpretation, and speculation regarding the development of the 

North Atlantic from the Devonian to the present. We consider the Atlas a first step toward 

understanding the complete system and in this sense goes one step beyond the conjugate 

margin concept by recognising that the full-rift system is a regional three dimensional system 

with a complex time evolution.  

This presentation will show some of the key highlights from the main work packages, from 

stratigraphic correlation charts, to crustal thickness maps and conjugate profiles, to new 

reconstructions based on a refined interpretation of the magnetic spreading anomalies in the 

North-East Atlantic region, and maps of heatflow and volcanic sequences throughout the 

region.  
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Presenting the new Volcanic Facies Map – And a look into the Complexity of the pre- 

and early volcanism in the North Atlantic 
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As part of the NAG-TEC project, a compilation of the volcanic facies distribution in the 

North Atlantic was carried out. The classification of the existing facies maps were reviewed, 

and made regionally and locally consistent and unified, resulting in a new detailed volcanic 

facies distribution map. 

The new NAG-TEC volcanic facies map shows that the volcanism in the NAIP is asymmetric 

with significantly larger volumes of volcanic material emplaced on the south-eastern (i.e. NW 

European) margin, compared to the north-western (i.e. Greenlandic) margin. 

Comparisons to other volcanic provinces, like the East African rift system, will be done in 

order to get an idea of how the early phases of volcanism might be expressed in the region 

and shows similar asymmetric character. 

Even though the geophysical methods and the understanding of the igneous geology has come 

a long way since exploration started in the area in the late nineties there are still many 

unanswered questions. Seven exploration wells are drilled within the Faroese area of the 

Faroe-Shetland Channel six of the wells are drilled in and in some cases through the volcanic 

unit. 

The base basalt is, contrary to common belief, a zone of complex interfingering between a 

volcanic system of lava flows, volcanoclastic sandstones and hyaloclastites with a siliciclastic 

depositional system. The complex system can be illustrated by drawing profiles form the 

compiled well chart from the Faroese-Shetland Basin area.  

Understanding the geological history and the evolution of the igneous geology during the pre- 

and early rift volcanism plays an important role in future development in the hydrocarbon 

exploration. It will also enable more optimized input parameters for geophysical methods in 

volcanic provinces.  
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A new geochemical Data Base of the NAIP - NAGTEC  

*, 1 Kokfelt, T.F., and 2Árting, U.E.  

1GEUS, Østervold Gade 10, DK-1350, Denmark. tfk@geus.dk, 2Jarðfeingi – Faroese Earth and 

Energy Directorate 

 

Over the last half century or more, a vast amount of geochemical and isotopic data have been 

acquired from volcanic and intrusive rocks from across the NAIP, including the presently 

active magmatic systems of the Mid-Atlantic Ridge and Iceland. The main key asset of such 

data is to obtain information about the petrogenesis of the rocks, including information about 

mantle sources, melting processes and the role of crustal processes. The isotopic variability in 

basaltic rocks helps to constrain the mantle components involved and give clues as to their 

spatial distribution and possible origin, including as recycled components. Major and trace 

element data can be used to characterise the depths and degrees of mantle melting, but also 

extent of differentiation and crustal assimilation in crustal magma chambers.  

The NAG-TEC project (2009-2014) was set up as a collaborative project between eight of the 

geological surveys in northern Europe and Scandinavia; GEUS, BGS, GSI, GSNI, ÍSOR, JF, 

NGU, and TNO. The purpose of the project was multiple, but primarily to compile a variety 

of geological data into a joint NAG-TEC database, and as an extract from this publish a 

printed atlas of the North Atlantic area. A partial objective of the NAGTEC project was to 

compile all available chemical data for the volcanic rocks related to the NAIP by establishing 

a NAG-TEC geochemistry database. This was done by downloading publicly available data 

from two web-databases, PETDB (hosted at the Lamont Doherty Earth Observatory at 

Columbia University in New York, http://www.earthchem.org/petdb) and GEOROC (hosted 

at the Max Planck Institute for Chemistry in Mainz, http://georo~mpch-

mainz.gwdg.de/georoc/). In addition, previously unpublished data were included from internal 

databases available at GEUS (the so called “Lapidotek”, which is a database containing major 

and trace element whole rock data from samples collected in Greenland and analysed at 

GEUS, and by the former Danish Lithosphere Centre (DLC), which was hosted at GEUS 

from 1994-2004). In total approximately 20,000 samples of whole rock geochemical data 

have now been included in the NAG-TEC database. 
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Exploring the Greenland-Iceland-Faroe Igneous Domain 

Arni Hjartarson (1),  Ögmundur Erlendsson (1), Anett Blischke (2), Carmen Gaina (3), Bryndis 

Brandsdóttir (4), Gwenn Peron-Pinvidic (5), Jim a Horni (6), John R. Hopper (7), and Wolfram 

Geissler (8) 
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Department of Energy Technology,  Rangarvellir, P.O. Box 30, 602 Akureyri, Iceland, 
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24, P.O. Box 1048, Blindern, NO-0316 Oslo, Norway, 4Institute of Earth Science, 
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Norway (NGU), Postboks 6315 Sluppen, 7491 Trondheim, Norway, 6Faroese Earth and 
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7Geological Survey of Denmark and Greenland (GEUS), Øster Voldgade 10, DK1350 

Copenhagen K, Denmark, 8Alfred Wegener Institute, Am Alten Hafen 26, Building D-

3180, D-27568 Bremerhaven, Germany 

 

A review on the geological history of the Greenland-Iceland-Faroe Igneous Domain (GIFID) 

is presented based on a compilation of data available as part of the NAG-TEC project. 

Geophysical data, including 2D seismic reflection and refraction data, magnetic data, gravity 

data and high resolution bathymetry data were used to define the extent of the GIFID. 

Existing drill-hole data combined with recent kinematic modelling data were used to further 

refine the definition of the domain. These datasets allowed a more detailed analysis for the 

timing of the North Atlantic opening along the Jan Mayen transfer systems, and the Iceland-

Faroe-Greenland transfer system bordering the GIFID. 

The GIFID covers a large area of thickened oceanic crust that stretches across the North 

Atlantic Ocean between the central East Greenland and the North-West European margins. It 

incorporates Iceland, the aseismic Greenland-Iceland- and the Faroe-Iceland-Ridges. Iceland - 

the central part of the GIFID – has been formed during the last 20-25 million years, as a result 

of the interactions between an active mid-ocean ridge and anomalous mantle upwelling, the 

Iceland mantle plume. The structure of the GIFID as a hotspot track is poorly understood due 

to the lack of geological profiles, dated samples and the non-unique interpretation of the 

magnetic data. Seismic refraction studies confirm a crustal thickness variation from 15 to 40 

km within the GIFID, which is at least 3 to 4 times thicker than the average oceanic crust. 

Probably due to ridge-hotspot interaction, a series of rift jumps progressively relocated the 

spreading axis within the GIFID. The first well documented relocation was the major 

westward rift jump from Ægir Ridge via the Iceland-Plateau Rift (IPR) to the Kolbeinsey 

Ridge (KR), followed by two eastward rift jumps within Iceland. Kinematic modelling 

postulates that rifting may have occurred within the flank areas of the GIFID before the Ægir 

Kolbeinsey relocation. The geological history of GIFID can be outlined as follows: 

During the Eocene the Eurasian and N-American plates were close enough for the plume, 

which most models suggest was situated below Greenland, to sustain a subaerial connection 

between the two continents, forming a land bridge between Greenland and the Faeroes and 

onwards to the European continent. This is supported by geo-seismic investigations as well as 

paleo-botanical evidence. The Greenland-Eurasian plate system moved westward relative to 

the mantle plume, which was situated at around 35-30 Ma under the Greenland margin. 

Oceanic spreading was active along both, the Reykjanes and the Ægir mid ocean ridges. At 

ca. 28-25 Ma, spreading activity along the Ægir ridge ceased, and seafloor spreading 

concentrated only along the Kolbeinsey ridge from 24 Ma onward. The process of 

establishing a new plate boundary and ultimately the Kolbeinsey Ridge resulted in the 

extension of the Greenland margin situated immediately north of the Reykjanes paleo-ridge 

and ultimately in detaching a piece if continental crust from this margin. This continental 
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block became the Jan Mayen Micro-Continent (JMMC). The initiation of the KR and the 

interaction between the Iceland  

 

Plume and the new ridge system, led to intensive volcanism and a high lava production rate in 

the Iceland Plateau as well as farther north along the western margin of the JMMC. The 

current insular shelf of Iceland was formed at the initiation of the KR. In the beginning the 

shelf was sub-aerial, here termed proto-Iceland, sitting astride the Greenland – Faeroe land 

bridge, and was possibly connected with sub-aerial parts of the JMMC. Today proto-Iceland 

is mostly submerged, but it forms large areas of the insular shelf in the east, west and north of 

Iceland.  

In Early Miocene, the mid-Atlantic ridge axis approached and crossed the location of the 

Iceland plume. Since then, the spreading ridge system in Iceland has remained linked to the 

plume, and when it moves away from the spreading axis, it is periodically recaptured by the 

plume through rift jumping.  

As the North Atlantic Ocean widened, the marginal eastern and western parts of the land 

bridge cooled and eroded and were gradually submerged. This took place first in the eastern 

part, between Iceland and the Faroe Islands, with the western part submerging later due to its 

proximity to the mantle plume. Paleo-botanical research indicates that the latest evidence for 

plant migration on land between Europe and Iceland is from around 9 Ma, and between 

Greenland and Iceland around 6 Ma. The age of Greenland-Iceland-Faroe ridge as an ocean 

ridge is therefore less than 10 million years and the age of Iceland as an isolated island in the 

North Atlantic is only about 6 million years. 

 

 
The Greenland-Iceland-Faroe Ridge (gray) and the Iceland plume (red circles). A = 

Westfjords extinct spreading axis. B = Húnaflói extinct spreading axis. C Reykjanes active 

spreading axis. D = North Iceland active spreading axis. E = Tjörnes microplate. F = 

Hreppar microplate. Southern part of the Jan Mayen Microcontinent (JMMC) is visible in the 

upper right corner of the map. Plume positions are based on Gaina et al. (2009). 
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Observed igneous processes and their effects on the Jan Mayen Microcontinent 

(JMMC), using geophysical data and kinematic modelling 

Anett Blischke (1), Carmen Gaina (2), Gwenn Peron-Pinvidic (3), Ögmundur Erlendsson (4), 

Bryndis Brandsdóttir (5), and John R. Hopper (6) 

1Iceland GeoSurvey, Department of Energy Technology,  Rangarvellir, P.O. Box 30, 602 
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Sem Sælands vei 24, P.O. Box 1048, Blindern, NO-0316 Oslo, Norway, 3Geological 

Survey of Norway (NGU), Postboks 6315 Sluppen, 7491 Trondheim, Norway, 4Iceland 

GeoSurvey, Grensasvegi 9, 108 Reykjavik, Iceland, 5Institute of Earth Science, University 

of Iceland, Askja, Sturlugata 7, 101 Reykjavik, Iceland, 6Geological Survey of Denmark 

and Greenland (GEUS), Øster Voldgade 10, DK1350 Copenhagen K, Denmark 

 

This contribution proposes a revision of the Jan Mayen microcontinent´s (JMMC) Tertiary 

evolution, and a discussion of the nature and structural development that is linked to the 

Greenland-Iceland Faroe Igneous Domain (GIFID). The initial phase of Paleogene basalt 

sequences includes formation of pre-rift plateau basalts during the Early Paleocene to Early 

Eocene, and the breakup volcanism during the establishment of the Aegir mid-oceanic rift 

system, initially forming large seaward dipping reflectors (SDR) sequences that separated the 

mid-Norwegian Vøring and Møre Basins from the Central East-Greenland margin. The 

second major rifting phase separated the JMMC from Central East-Greenland during the 

formation of transitional crust and sets of sill and dyke intrusions within the Eocene to Early 

Miocene sedimentary strata, reflecting the process of the mid-oceanic ridge transition from 

the Aegir Ridge system along the southern extent of the JMMC, to the proto Kolbeinsey 

Ridge system.   

Geophysical data, here especially the interpretation of reflection seismic data and the detailed 

mapping of the volcano-stratigraphic facies of the JMMC southern extend, reveal a gradual 

transition with possible failed rifting attempts along the south-eastern and southern flanks of 

the JMMC during Middle Eocene, and between Late Eocene and Early Oligocene. A third and 

last major rifting phase is suggested based on observed shallow intrusions and regional 

extensive shallow water and onshore lava flows related to the rifting and separation of the 

western flank of the JMMC from the Central East Greenland main land. This last events 

coincides with the initiation of Iceland as an insular province and the formation of the GIFID.  

This study is part of an ongoing PhD research project with the National Energy Authority of 

Iceland, the University of Iceland, the Iceland GeoSurvey, and the North-Atlantic 

Tectonostratigraphic research group (NAG-TEC). A thorough review of Cenozoic rift 

systems, and their association with the JMMC was facilitated by recently acquired 

commercial data that were made available for this study, together with a review of a 

significant amount of seismic reflection and refraction data collected offshore Iceland since 

the early 1970s. In addition, existing core and revised age dating interpretations, seafloor 

sampling data, and recent kinematic modelling were incorporated. This provides information 

about the timing of the North Atlantic opening along the Jan Mayen transfer systems and the 

Iceland-Faroe-Greenland transfer system, which borders the GIFID.  
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Mapping igneous complexes using volcano-stratigraphic seismic characterization facilitated 

re-assessment of the SDR sequences, igneous complexes, sill- and dyke intrusions, and 

hydrothermal vent complexes, which, used in the regional context, made a reassessment of the 

local kinematic model possible. 
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Magma Plumbing of the Faroe Islands Basalt Group and other examples from the NAIP 

Troll, V.R. *, Meade, F.C., Dahren, B., Barker, A.K., Freda C., Burchardt, S., Deegan F.M., 

Budd D.A., Geiger H., Mattsson T. 

*Valentin.troll@geo.uu.se, Centre for Experimental Mineralogy, Petrology, and Geochemistry 

(CEMPEG), Department of Earth Sciences, Uppsala University, Villavägen 16, Sweden. 

 

The opening of the North Atlantic resulted in extensive volcanism in the early Paleogene, as 

recorded in the thick basalt piles and extinct volcanic centres in Greenland, the British and 

Irish Paleogene Igneous Province, and the Faroe Islands. North Atlantic magmatic activity is 

still ongoing and is expressed through volcanism on Iceland for instance. The Faroe Islands 

Basalt Group (FIBG) is ~55 Ma and geophysical surveys show that the FIBG is up to 6 km 

thick and underlain by up to 40 km of Archean continental crust and mafic intrusives. One of 

the critical aspects of previous and ongoing research on magmatism in the North Atlantic 

Igneous Province (NAIP) concerns the nature of the underlying magma storage and supply 

systems and a large variety of models and concepts are currently available. Here, we present a 

detailed geobarometric study of the former magma plumbing system beneath the Faroe 

Islands, recorded by plagioclase and clinopyroxene phenocrysts in the FIBG, which we 

couple with analysis of Sr, Nd, Pb, O and He isotopes to quantify magma-crust interaction 

and possible storage and ascent routes. Following this assessment, a comparison with modern 

and ancient examples elsewhere in the NAIP is provided. 

Plagioclase and clinopyroxene geobarometry in the FIBG documents the presence of a 

former shallow magma storage region at ca. 5-6 km beneath the extrusive lava pile, but a 

deeper reservoir is also recorded at ca. 20 km depth. A broadly two-tiered magma plumbing 

system is therefore envisaged. Helium, Sr, Pb, Nd, and O isotopes, including intra-crystal Sr 

data, record significant crustal input to the FIBG magmas. This points to considerable crustal 

storage and assimilation prior to eruption and is in line with the thermobarometry results 

above. We briefly compare our analysis of FIBG magmatism to other ancient and active parts 

of the NAIP, in particular the British-Irish Paleogene Igneous Province (e.g. Rum, Arran, 

Carlingford) and Iceland (e.g. Katla, Bardarbunga). A notable feature common to all these 

volcanic suites is the presence of deep and shallow crustal magma storage reservoirs, often as 

multi-tiered plumbing systems, which thus seems a widespread pattern in the province as a 

whole. This revised magma plumbing model will help to explain ascent, storage, and 

evolutionary histories of ancient and recent NAIP magmatic suites and may yield insight into 

observed versus expected eruptive behaviour. 
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Volcanic development of the NE Faroe-Shetland Basin: insights from 2.6 km of volcanic 

rocks penetrated by the Lagavulin exploration well  

John M. Millett*12, Malcolm J. Hole2, David W. Jolley2, Nick Schofield2 and Elaine Campbell3  
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Aberdeen AB24 3UE, UK. 

3 Earth Sciences Department, Chevron Energy Technology Company, 1500 Louisiana Street, Room 
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The Chevron operated Lagavulin exploration well 217/15-1Z penetrated a ~2.6 km thick 

volcanic sequence dominated by extrusive basaltic rocks. The well comprises one of the 

thickest drilled sequences through the North Atlantic Igneous Province (NAIP) to date. We 

present data from lithological analysis of drill cuttings and wireline-log data which enable the 

identification of four main volcanic lithofacies; i) tabular lava flows; ii) compound pahoeohoe 

lavas; iii) hyaloclastite and iv) volcaniclastic rocks.   The successive development of volcanic 

facies demonstrates two major sub-aqueous to sub-aerial transitions separated by a significant 

relative subsidence event. A volcanic hiatus represented by extensive reddened soil 

development immediately precedes this subsidence event. Basalts from the lower 1.2 km of 

the succession have low TiO2 (<1.5 weight %) and low Zr/Y (2-3), with olivine-phyric 

picrites occurring towards the base (Mg# 70-82; olivine Fo85-91). The hiatus and subsidence 

event at ~ 3500 m correlates precisely with a change to a high TiO2 (2.5-3.2 weight %) high 

Zr/Y (>4) sequence which persists for 800 m. This abrupt change in geochemistry of the 

lavas, coupled with significant relative subsidence, implies a regional magmatic event rather 

than an intra-basinal feature. The location of the Lagavulin well in a previously unexplored 

and poorly understood region of the NAIP makes it of key importance in developing our 

understanding of the province on both the local and the regional scales.  

  



2nd Jóannes Rasmussen Conference & Drilling Volcanics Conference                 
 

Geochemical variations through the Paleogene basaltic lava succession in well 6104/21-1 

(Brugdan 1) offshore Faroe Islands 

*1Árting, U.E., 2Holm, P.M. and 3Waagstein, R. 

1Jarðfeingi, Brekkutún 1, FO-110 Tóshavn, Faroe Islands (ua@jf.fo); 2GEUS, Øster Voldgade 

10, DK-1350, København K (rw@geus.dk); 3Københavns Universitet, Institut for 

Geovidenskab og naturforvaltning, Øster Voldgade 10, DK-1350, København K 

 

Seismic reflection and refraction data together with several exploration wells provide 

evidence of a thick basaltic cover throughout most of the continental margin around the Faroe 

Islands. This paper focuses on geochemical analysis of major and trace elements together with 

Sr, Nd, and high precision Pb isotopic data from 14 samples from the Palaeocene lava 

succession in the so called Brugdan well (6104/21-1), situated the East Faroe High. This lava 

sequence represents the off-shore continuation of the Faroe Island Basalt Group (FIBG). At 

the base of the well there are sills present, similar in composition as the Faroe Shetland Sill 

complex (FSSC).  

The side-wall core samples were selected on the basis of the Composite logs from well 

6104/21-1. All the major basaltic lava successions were sampled, and when plugs were not 

available dry cuttings were sampled. These were hand sorted to avoid too many impurities 

and contamination of “alien” material in the samples and leaving out the most altered chips. 

The lavas are all High-Ti type magmas, very similar to both the Beinisvørð FM and Enni FM 

onshore FIBG. A correlation of the geochemistry from the Brugdan lavas shows that these are 

very similar to the High-Ti lava groups (I-III) from Søager & Holm (2009). The lavas are all 

enriched in the HREE, and other incompatible trace elements. Indications of some crustal 

contamination is also evident in some of the samples. The geochemical stratigraphy (Figure 

1), shows some marked changes at intra lava sedimentary beds. 

 

Figure 1. Geochemical stratigraphy in the Brugdan Well (6104-21/1) 
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Temporal and spatial variations in mantle potential temperature within the North 

Atlantic Igneous Province 

Malcolm J Hole*1 John M. Millett1,2, David W. Jolley1,  

1 Department of Geology & Petroleum Geology, School of Geosciences, University of Aberdeen, 

Aberdeen AB24 3UE, UK. (m.j.hole@abdn.ac.uk) 
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There is a large body of evidence that suggests that the potential temperature of the mantle 

(TP), which expresses the mantle temperature projected along the solid-state adiabat to surface 

pressure, varies from ~1350 °C beneath ocean ridges up to 1650 °C for some flood basalt 

provinces that are related to continental breakup. For primitive basalts that have crystallized 

olivine, incremental addition or subtraction of equilibrium olivine to the measured bulk-rock 

composition allows the generation of a suite of potential parental melt compositions which 

then allows the mantle potential temperature (TP) that is required to generate the melt to be 

estimated. The initial pressure of intersection of the dry peridotite solidus (Pi) can be 

estimated from TP. In addition, for any individual sample, a final melting pressure (Pf) and a 

synthetic adiabatic melting path can also be obtained for primitive erupted compositions.  

This methodology has been applied to high MgO basalts from East Greenland, Baffin Island, 

the British Palaeocene Igneous Province (BPIP) and the Faroes Islands.  For Baffin Island 

picrites, TP = 1543±28°C (N=30) and Pf varies from c. 1.5 to 3.0 to GPa. High MgO basalts 

from the Enni and Malinstindur Formations of the Faroe Islands yield similar ranges of TP and 

Pf  to Baffin Island picrites, and a limited data set from the BPIP suggests similar TP, but for a 

higher Pf.  Some (?) post-break-up picrites from East Greenland require TP in the range 1450-

1500°C which is similar to values obtained for modern picrites from Iceland (TP 1450-

1470°C). A picture is therefore emerging that TP was relative consistent at ~ 1550°C from the 

initiation of NAIP magmatism at Baffin Island until the end of magmatism in the Faroe 

Islands, but post-break-up magmas were generated from cooler mantle.  
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Frontier Exploration in the Faroes Sub-basalt, the Elusive Brugdan Target 

Gareth Allinson*1  

1 Senior Advisor, Statoil (UK) Limited, One Kingdom Street, London W2 6BD, UK. (alli@statoil.com) 

 

Statoil opened an office in Torshavn in the year 2000 in advance of drilling the first well, 

6005/15-1 Longan in 2001. Longan was aimed at a Foinaven/Schiehallion analogue. The 

AVO enhanced prospect turned out to be a lithological feature and not an oil bearing prospect, 

though oil shows were encountered. After disappointing results in the “golden triangle” of the 

Judd Basin by all the explorers, attention focused on the thicker basalt areas. 

  

The logic was that the more mature UK side of the Faroe-Shetland Basin with around 200 

wells drilled, containing numerous discoveries might be repeated on the Faroes side where the 

geology beneath the basalts should be similarly prospective as the UK. The basalts were a 

problem from a seismic imaging point of view and perceived difficulties were expected in 

drilling the basalts. Seismic imaging has gradually improved and when Statoil drilled Brugdan 

1 (6104/21-1) in 2006, drilling performance was better than anticipated. 

  

At Brugdan 1, the basalts and hyaloclastites at nearly 2600m thick, were more than twice as 

thick as expected. Because of this, the casing design resulted in the now deeper Vaila target to 

be drilled in 6” hole. At 4201m SS the bit became stuck and although it was initially freed, a 

fish was left downhole and the well was plugged and abandoned without reaching the Vaila 

target. 

  

In the meantime, Statoil had built up a portfolio of six licences with a number of large pre-

basalt prospects. If a deep well was a success, then Statoil would have significant follow-up 

potential. 

  

In 2012, Statoil drilled Brugdan 2 (6104/21-2) with a casing design aimed at drilling to 

4756m SS. In the sub-basalt section, drilled in 8 ½” hole, significant hole problems were 

encountered drilling the highly fractured dolerite sills. The well would be sidetracked but with 

the onset of winter it was decided to suspend the well and bring in another rig in the summer. 

  

In 2014 Statoil brought in the West Hercules rig and sidetracked Brugdan 2. Despite using 

LEDO (low energy drilling operations) procedures to keep mechanical wear of the borehole to 

a minimum, hole problems continued. The well was sidetracked three times, getting deeper 

every time but the volcaniclastic siltstones and shales intruded by many thick, fractured 

dolerite sills persisted. Although the third sidetrack reached 4508m SS when the well was 

finally abandoned, the Vaila siliciclastic sandstone target had still not been penetrated and the 

play remains untested. In total between Brugdan 1 and 2 and the re-entry, 9611m of section 

was drilled, without reaching the target. With more robust drilling equipment the play might 

be drilled in the future but unfortunately Statoil decided it would not be them and Statoil are 

in the process of withdrawing from the Faroes. Volcanic development of the NE Faroe-

Shetland Basin: insights from 2.6 km of volcanic rocks penetrated by the Lagavulin 

exploration well  
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Volcanic controls on inter-lava plant ecosystems within the Columbia River Flood 

Basalt Province, Washington State, USA 

Ebinghaus, A., Jolley, D.W. and Hartley, A.J.  

University of Aberdeen, Department of Geology and Petroleum Geology, Meston Building, 

Aberdeen, AB24 3UE, UK, email: aebinghaus@abdn.ac.uk 

 

Large Igneous Province (LIP) volcanism is implied to have had significant impact on global 

ecosystems; however, the plant ecological effect of LIPs within the immediate vicinity of 

volcanic activity is poorly constrained as yet. The assessment of both modern and ancient 

plant ecosystems of volcanic terrains suggests a strong relationship between duration of 

volcanic quiescence and plant seral succession. This implies that plant communities become 

more mature with increasingly longer volcanic hiatuses. In order to better understand the 

inter-relationships of volcanic activity and the local plant ecosystem, this study uses 

palynological, geochemical and sedimentological data from inter-basaltic fluvial and 

lacustrine sediments of the Miocene Columbia River Flood Basalt Province (CRBP), 

Washington State, USA.  

The CRBP volcanic evolution is characterised by an initial phase of high eruption frequency 

(phase 1) which is followed by a later phase of waning volcanism associated with increasingly 

longer interbed intervals (phase 2). Inter-basaltic plant communities are thus expected to 

become more mature during phase 2. However, detailed examination of the CRBP 

palynoflora and its botanical affinity to modern taxa revealed a successional trend that does 

not support the hypothesis stated above. Phase 1 is characterised by mature mixed mesophytic 

forest communities, which are replaced by disturbance-tolerant ruderal plants during phase 2. 

The decline in plant seral succession correlates with the deposition of thick coarse-grained 

acidic volcanic ash beds which erupted from the Yellowstone hotspot track located southeast 

of the CRBP.  

The linkage between Yellowstone volcanism and CRBP plant ecosystem suggests that CRBP 

plant seral succession was less affected by LIP volcanic activity and intra-lava field processes, 

but rather forced by extrinsic factors identified here as Yellowstone volcanism. LIP 

ecosystems are open systems which are sensitive to external geological processes and which 

may be largely controlled by such. This further implies that LIP volcanic activity of the 

magnitudes and dimensions of the CRBP might have had less impact on global ecosystems 

and climate than understood previously.  
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A new look at the Arran Central Ring Complex 

*Gooday, R.J., Kerr, A.C., Goodenough, K.M. and Brown, D.J. 

*Dept. Earth and Ocean Sciences, Cardiff University, Main Building, Park Place, Cardiff 
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The central ring complex (CRC) on the island of Arran in western Scotland is unique in its 

level of erosion within the North Atlantic Igneous Province (NAIP). Many processes 

occurring in modern calderas in Iceland are obscured by water and recent sedimentation (e.g., 

Askja). Other Palaeogene examples in Scotland are largely eroded down to their intrusive 

mafic and ultramafic cores (e.g., Skye, Rùm). It has long been realised, however, that the 

Arran CRC shows the interplay between volcanic superstructures, pyroclastic rocks, and later 

intrusions (Tyrell, 1928; King, 1955). 

The well-exposed Ard Bheinn area in the north west of the complex was mapped and 

described in detail by King (1955). It is perhaps testament to the rigorous and meticulous 

nature of this account that there has been very little research on the complex over the last 60 

years. Some reconnaissance geochemistry and geochronology of the CRC granites has been 

attempted, dating the complex as late Palaeocene, and hinting at differences between this 

complex and Arran Northern Granite Pluton.  

Recent studies of sedimentary and volcano-tectonic processes in the rest of the British 

Palaeogene Igneous Province (BPIP) have led to a re-evaluation of many lithologies in 

explosive volcanic settings (Brown et al., 2009). Initial fieldwork in the Arran CRC indicates 

that the ‘vent agglomerates’ may have formed by a combination of fluvial and mass-wasting 

processes, in addition to pyroclastic activity. Likewise, ‘felsites’, originally thought to be 

intrusive, may be re-classified as ignimbrites.  

This study involves the use of modern geochemical and geochronological techniques, which 

can be integrated with detailed mapping, sedimentological studies and volcanological work 

that has recently been carried out. Logging of  vertical sections of volcanoclastic and fluvial 

material show the intra-caldera eruptive and sedimentary history which can be linked to 

caldera subsidence.  We are currently re-assessing the petrogenesis and volcanological history 

of this poorly understood complex. This work will enable us to relate the formation of the 

CRC to other centres in the BPIP, and currently active calderas in Iceland and the rest of the 

world.  

Brown, D. J. et al. (2009) Geol. Mag. 146 (3) 

King, B. C. (1955) Quart. J. Geol. Soc. 110 

Tyrell, G. W. (1928) The Geology of Arran. 

 




