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Editorial  

Welcome to the latest edition of the FGS Newsletter. Here we are in August already having had three 
heatwaves over the summer. I do hope you are all fit and well and enjoying the weather!  

Our next lecture will at The Methodist Hall  on Friday, 11 September  at 8:00pm when we welcome 
Tristan Aspray  who will be talking to us about ñHow Geoscience is Critical in the Transition to a 
Lower Carbon Energy Future ò which, I have no doubt, will be a very interesting presentation. 

This will be followed on Friday, 9 October for our last meeting of the year at The Methodist Hall  
with a talk entitled ñAmmonites, their History and Geological Significance ò to be given by Dr. 
Robert Chandler  é who doesnôt like an ammonite? 

On Saturday 7 November  at The Festival of Geology  to be held in Burlington House, Piccadilly, 
the FGS will be staffing a table, talking to people about the local geology around Farnham and about 
the Farnham Geological Society. We will need volunteers to help plan the event and staff the table 
on the day. Please get in touch with Mike Millar  if you would like to be involved in any way. 

The FGS Committee would like to encourage as many members as possible to come along to The 
Methodist Hall to support the excellent speakers assembled by Janet Catchpole, who take time 
out of their busy schedules to travel to Farnham on a Friday evening to present to the Society.  

I would also encourage members to check out our Field Trip section  both in the Newsletter and on 
our FGS website. Tessa Seward , our Field Trip Secretary , is working hard to organise interesting 
and accessible trips and I would urge you to join those that interest you, as well as pass on any 
suggested trips that you would like FGS to organise. 

 

We are still looking for members to  join the FGS Committee , particularly IT/Sound , as well as 
help with our Website  and our Advertising  / Outreach  programmes and with the Societies 

various other outreach activities .  

Please contact our Chair Mick Caulfield   
(newsletters@farnhamgeosoc.org.uk) if you are able  to help . 

 

All of the information contained herein, both graphics and text, is for educational purposes 
only , as part of the Societyôs objective. There is no commercial gain for their use.   

The views and opinions represented in the articles do not necessarily represent the views of 
the FGS Editorial Board or the FGS Committee . 

http://www.farnhamgeosoc.org.uk/
mailto:newsletters@farnhamgeosoc.org.uk
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Obituar y 

Mike Rubra , a long-time active member of the Society, passed away on Saturday 
evening 25 April 2026. He had just turned 97 in March and was doing remarkably 
well all things considered but had become increasingly breathless over the last 
year due to heart and kidney problems.  

His family were able to be with him during his final days sharing memories and 
laughing lots.  

https://www.funeralguide.co.uk/obituaries/143799 

 

 

Front Cover  

This monthôs Front Cover  shows a couple of Tyrannosaurus Rexôs at the MUJA (Museo del Jurásico 
de Asturias) near Colunga in Northern Spain. (Credit: Sally Pritchard) 

References:  https://en.asturias.com/jurassic-museum-muja/ 

 https://www.museojurasicoasturias.com/en/el-museo 

 

 

Farnham Geological Society  
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IT/Sound  Vacant  (Mike Millar) 

Without portfolio  Peter Luckham  

Ad Hoc Member  Liz Aston  

 

 
Meeting Programme 202 6 

 
Please note The Methodist Hall and Zoom  

meeting time s: 
7.30 pm for 8.00 pm start.  

How Geoscience is Critical in the 
Transition to a Lower Carbon Energy 
Future  
Tristan Aspr ay Friday, 11 September 
Formerly ExxonMobil 
 
Ammonites, their History and Geological 
Significance  
Dr. Robert Chandler  Friday, 9 October 
NHM 
 
The Geology of the Great Pyramid  
Geoff Downer  Friday, 13 November 
Kent Geologistsô Group 

https://www.funeralguide.co.uk/obituaries/143799
https://en.asturias.com/jurassic-museum-muja/
https://www.museojurasicoasturias.com/en/el-museo
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Field Trip Programme 20 26 

(book via the FGS website)  

DAY TRIPS 
 

ü Building Stones walk around Chichester   
Leader: David Bone Sunday, 26 July 

 
ü Brookwood Cemetery   

Leader: Diana Smith Sunday, 11 October 
 

RESIDENTIAL TRIPS 
 

ü Gloucester  20 - 23 October 
Leader: Dave Green 

Note:  

¶ Cut-off date for bookings: 23rd August . 

¶ The trip involves arriving on 20th October 
for an evening introductory lecture and 
spending three full days (21, 22 and 23 
October) in the field. 

¶ Departure on either the evening of the 23rd 
or morning of the 24th according to 
preference. There will be no geology on the 
24th. 

 
Please let our Field Trip Secretary , Tessa 
Seward  (wessa2006@hotmail.co.uk) know if 
you have other ideas for places of geological 
interest to visit. 
 

Geologistsô Association 
Lecture  Programme 202 6 

https://geologistsassociation.org.uk/lectures/ 

Hybrid Meeting  
Thirty years of discovery at the UK's 
largest dinosaur track site in north 
Oxfordshire  
Prof. Kirsty Edgar  Friday, 9 October 
University of Birmingham 
 
Hybrid Meeting  
tbc  
Dr. Holly Elliott   Friday, 4 December 
BGS 
 
 

Reading Geological Society  
Lecture  Programme 20 26 

https://readinggeology.org.uk/lectures.php 

Adventures in Volcanoland: from fuming 
volcanic vents to extinction events  
Prof. Tamsin Mather   Monday, 7 September 
University of Oxford 
  
Anatomy of a Jurassic Coastal Lagoon ï 
bringing the past to life  
Dr Matthew Wakefield  Monday, 5 October 
Lealt Stratigraphic Consultants Ltd  
 
Past environments, past climates and 
impacts of major environmental change  
Prof. Stuart Robinson  Monday, 2 November 
University of Oxford 
 
Places available on Reading Geological 
Society's Field Meetings   
(book via the RGS website - 
https://readinggeology.org.uk/fieldtrips.php): 

ü Chazey Heath  Monday, 17 August 
Leader: Ross Garden, RGS 
 

ü The Geology of Jersey  
 25 September ï 1 October 

Leaders: Members of Societe Jersiaise and 
the Jersey Island Geopark Team 
 

 
Mole Valley Geological Society  

Lecture Programme 202 6 

http://mvgs.org.uk 

Pre-Long Weekend Field Trip Talk On The 
Geology Of Norfolk   
Dr. Mark Eller  Thursday, 3 September 
MVGS 
 

Zoom via Eventbrite  
South England vineyards from Roman 
times to the present   
Prof. Dick Selley  Saturday, 19 September 
MVGS 5:00 ï 5:30 PM 
https://www.eventbrite.co.uk/e/south-england-
vineyards-from-roman-times-to-the-present-
prof-dick-selley-tickets-
1992371188859?aff=erellivmlt 
 
The geology of the vineyards of Mole 
Valley and the Weald.  
Dr. Mark Eller   Saturday, 19 September 
MVGS 6:30 ï 7:30 PM 

mailto:wessa2006@hotmail.co.uk
https://geologistsassociation.org.uk/lectures/
https://readinggeology.org.uk/lectures.php
https://readinggeology.org.uk/fieldtrips.php
http://mvgs.org.uk/
https://www.eventbrite.co.uk/e/south-england-vineyards-from-roman-times-to-the-present-prof-dick-selley-tickets-1992371188859?aff=erellivmlt
https://www.eventbrite.co.uk/e/south-england-vineyards-from-roman-times-to-the-present-prof-dick-selley-tickets-1992371188859?aff=erellivmlt
https://www.eventbrite.co.uk/e/south-england-vineyards-from-roman-times-to-the-present-prof-dick-selley-tickets-1992371188859?aff=erellivmlt
https://www.eventbrite.co.uk/e/south-england-vineyards-from-roman-times-to-the-present-prof-dick-selley-tickets-1992371188859?aff=erellivmlt
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https://www.eventbrite.co.uk/e/the-geology-of-
the-vineyards-of-mole-valley-and-the-weald-
dr-mark-eller-tickets-
1990988158177?aff=ebdsoporgprofile#locatio
n 
 
In Search Of Siberian Gold Mammoths 
(Ore Bodies, Not Pachyderms)   
Dr. A Guryanov  
Universal Exports Thursday, 12 November 
 

 

Horsham Geological Field Club  
Lecture Programme 202 6 

http://www.hgfc.org.uk/ 

Dinosaurs from Space  
Prof. David Martill   Wed, 9 September 
University of Portsmouth 
 
Mud forensics in the Anthropocene  
Prof . Andy Cundy,  
University of Southampton Wed, 14 October 
 

 
Geology in art and art in geology  
Roger Smith  Wed, 11 November 
Retired engineering geologist 
 

 

West Sussex Geological Society  

Lecture Programme 202 6 

https://www.wsgs.org.uk/ 

Marcasite from Shakespeare Cliff Dover in 
Kent  
Dr. Colin Brough  Friday, 18 September 
Sussex Mineral and Lapidary Society 
 
A geologic fieldtrip to the planet Mars with 
the Perseverance Rover  
Alex Jones  Friday, 16 October 
Imperial College, London 
 
The Groundwater Resources of Namibia  
Nigel Hoad  Friday, 20 November 

 

 

Next Lectur e 

Friday, 11 September  2026 The Methodist Hall, Farnham  

7.30 pm for 8.00 pm  

How Geoscience is Critical in the Transition to a 
Lower Carbon Energy Future   

Tristan Aspr ay  

Tristan is a geoscientist who 3 years ago completed a 30-year 

career in the international energy industry. He is currently active in 

volunteering for local conservation groups, and in developing and 

presenting educational talks on geology and energy to local school 

classes.  

During his industry career he held multiple roles up to and including 

senior executive / vice president positions in resource exploration 

and technology development. He had the privilege of working in multiple countries and cultures, and 

of leading a wide range of diverse, multi-national project teams.  

He also held roles in strategy development, organization redesign and the integration of merged 

companies, as well as serving on several advisory boards.  

Tristan is keenly interested in energy and in addressing the multiple challenges of transitioning to a 

lower carbon, more globally equitable energy future in which environmental conservation is 

strengthened. 

Reference:  https://www.linkedin.com/in/tristan-aspray-a149319/ 

https://www.eventbrite.co.uk/e/the-geology-of-the-vineyards-of-mole-valley-and-the-weald-dr-mark-eller-tickets-1990988158177?aff=ebdsoporgprofile#location
https://www.eventbrite.co.uk/e/the-geology-of-the-vineyards-of-mole-valley-and-the-weald-dr-mark-eller-tickets-1990988158177?aff=ebdsoporgprofile#location
https://www.eventbrite.co.uk/e/the-geology-of-the-vineyards-of-mole-valley-and-the-weald-dr-mark-eller-tickets-1990988158177?aff=ebdsoporgprofile#location
https://www.eventbrite.co.uk/e/the-geology-of-the-vineyards-of-mole-valley-and-the-weald-dr-mark-eller-tickets-1990988158177?aff=ebdsoporgprofile#location
https://www.eventbrite.co.uk/e/the-geology-of-the-vineyards-of-mole-valley-and-the-weald-dr-mark-eller-tickets-1990988158177?aff=ebdsoporgprofile#location
http://www.hgfc.org.uk/
https://www.wsgs.org.uk/
https://www.linkedin.com/in/tristan-aspray-a149319/
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Lectur e Summary  

Friday, 13 February 2026  

On Friday, 13 February 32+ FGS members attendees via Zoom , together with other society 

members, welcomed Professor Robert Spicer  in presenting our external lecture. 

The Lost Landscapes of Tibet and how they Changed the World  

Robert A. Spicer  1,2,3 

1. School of Environment, Earth and Ecosystem Sciences, The Open University, Milton Keynes 

MK7 6AA, UK. 

2. State Key Laboratory of Tibetan Plateau Earth System, Resources and Environment 

(TPESRE), Institute of Tibetan Plateau Research, Chinese Academy of Sciences, Beijing 

100101, China. 

3. CAS Key Laboratory of Tropical Forest Ecology, Xishuangbanna Tropical Botanical Garden, 

Chinese Academy of Sciences, Mengla 666303, China. 

email: r.a.spicer@open.ac.uk  

Report by Robert Spicer  

Working in Tibet is not easy, being a region with a long history of being embroiled in complex 

geopolitical issues and often closed to foreigners, as it largely is now. With much of the Tibetan 

Plateau being at around 5 km in elevation, logistics and physical work are challenging. Over the past 

30 years or so I have had the privilege of doing fieldwork in Tibet many times, and this is the story of 

that research. 

Our understanding of the Late Cretaceous and Cenozoic evolution of the Pan Tibetan Highlands, a 

region that encompasses the modern high Tibetan Plateau, the Hengduan Mountains, the Himalaya 

and the Mountains of Central Asia (Fig. 1) has been transformed within the last 10 years, and it is 

likely that whatever you learned about the formation of the Tibetan Plateau is wrong. The 'classic' 

view was that the formation of the Tibetan Plateau was solely the result of the ongoing collision of 

India with Eurasia, with India pushing all before it. However, ideas involving a unitary or progressive 

north-eastward rise of the Himalaya and Tibetan Plateau, or a north-south expansion of a proto-

plateau, have now been superseded by more complex growth models. These envisage a Paleogene 

pre-collisional Central Tibetan lowland bordered by the Gangdese Arc highlands (N4.5 km) to the 

south and the Central Watershed (Qiangtang) Mountains in the north (N4 km). The transition to the 

modern plateau involved 1) a rise of eastern Tibet during the Eocene, closing off the eastern end of 

this central lowland by a planated upland (2.5 km) that subsequently underwent erosion to form the 

high relief and deep valleyed Hengduan Mountains, and 2) an east to west progressive rise and 

infilling of the central lowland throughout the later Paleogene. The nascent modern plateau with 

internal drainage had formed by the late Oligocene to early Miocene, followed in the mid Miocene by 

the rise of the Himalaya to exceed the height of the newly formed plateau. 

These new topographic reconstructions have largely come about through an iterative mutual 

improvement of both altimetric proxies and numerical climate modelling, validated by consilience 

across methodologies and disciplines. What has emerged is that the Asian monsoon system evolved 

progressively in tandem with regional topographic development and the impact of changes in 

atmospheric pC02 was minimal, which demands that realistic reconstructions of past landscapes are 

required for correct interpretations of climate and altitude proxy data. Asian monsoons in geological 

history were not what we see today in terms of extent, precipitation intensity and seasonal distribution, 

and air parcel trajectories, etc., and monsoon circulation continues to change, even in the present.  
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Figure 1: The blue line differentiates the Mountains of Central Asia from the Tibetan Plateau, the 

Himalaya and the Hengduan Mountains. The boundaries take into account major geological 

structures and relative relief. (Ref. Liu et al, 2022, Global and Planetary Change é 

https://www.sciencedirect.com/science/article/abs/pii/S0921818122001606?via%3Dihub) 

Geological proxies that require an understanding of past air parcel trajectories to reconstruct ancient 

land surface heights (e.g. stable isotope fractionation) cannot assume a modern monsoon circulation 

system, nor a similar thermodynamic profile, and past air parcel trajectories can only be simulated in 

numerical climate models using high spatio-temporal resolution past landscapes. With past landscape 

reconstructions that reflect reality we can begin to understand the evolution of both the Asian 

monsoon system and the incredibly diverse biota that it supports, as well as how best to conserve 

ecosystem services for the future. 

Biography   

Professor Bob Spicer has degrees in Botany (BSc) and Geology (PhD) from 

Imperial College and held a Lindemann Post-Doctoral Fellowship at the US 

Geological Survey in California. He taught at London and Oxford universities 

before becoming Head of Earth Sciences at the Open University and then 

Director of the Centre for Earth, Planetary, Space and Astronomical Research.  

After 'retiring' from the OU, he has held several visiting positions with the Chinese 

Academy of Sciences. He is currently Adjunct Professor at the Institute of 

Tibetan Plateau Research in Beijing and a PIFI Fellow at Xishuangbanna 

Tropical Botanical Garden, CAS, splitting his time between the UK and China.   

He has published over 300 papers and has been a consultant for various TV production companies 

including the BBC and Apple TV. In 2019 he was awarded the Harris medal for Lifetime Achievement 

in Palaeobotany. 

https://www.sciencedirect.com/science/article/abs/pii/S0921818122001606?via%3Dihub
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Reference:  

For those who wish to do some post-talk reading, see: 

1. Spicer, R.A., Farnsworth, A., Su, T., Ding, L., Witkowski, C.R., Li, S.F., Xiong, Z., Zhou, Z., Li, S., 

Hughes, A.C., Valdes, P.J., Widdowson, M., Zhiang, X., He, S., Liu, J., Huang, J., Herman, A.B., 

Xu, Q., Liu, X., Jin, J., Pancost, R.D., Lunt, D., Zhang, S. 2024/2025. The Progressive Co-

evolutionary Development of the Pan-Tibetan Highlands, the Asian Monsoon system and Asian 

Biodiversity. Geological Society of London Special Publication 549 "Asian Geodynamics and 

Biodiversity". https://doi.org/10.1144/SP549-2023-180 

 

Friday, 13 March  2026 

On Friday, 13 March 39+ FGS members attendees via Zoom , together with other society members, 

welcomed Doreen van Seenus in presenting our external lecture. 

An Introduction to the Toba Super -Eruption   

Doreen van Seenus  

Report by Katherine Rusbridge  

Introduction  

Lake Toba today is a peaceful tourist destination in Northern Sumatra. At 100km by 30km, it is the 
largest lake in Indonesia. 74,000 years ago it was a very different story. It was the site of the largest 
super-volcanic eruption in the history of homo sapiens. It is estimated that it released 2800 cubic 
kilometres of material. This was so large that it had a long-lasting cooling effect on the climate resulting 
in an existential threat to all of humanity and other large fauna.  

Lake Toba is in the Toba Caldera. This acts to ñcamouflageò the caldera and it was only during the 
second half of the 20th century that research was pieced together to identify Toba as the site of a 
massive super-volcano. Doreen van Seenus, our speaker, gave us a talk entitled ñAn Introduction to 
the Toba Super-Eruptionò. She took us through the research story which identified Toba as the super-
volcano eruption 74,000 BP. She then outlined the severe effects that were thought to follow, now 
referred to as the Toba Catastrophe Theory. 

The following is a brief review of her talk. References with more details are given at the end. 

What was the direct evidence for the Toba eruption?  

It was almost an accident that the Toba super-volcano was identified. As with many discoveries in 
science, it was the accumulation of evidence from a range of sources, most connected to research 
on climate change, which was pieced together to point to a super-volcanic eruption at Toba.  

One of these discoveries came from the analysis of acidity changes in ice cores, at different depths, 
representing different times. It is well known that the eruptions of volcanoes emit sulphur dioxide  into 
the atmosphere, leading in effect to acid rain. Spikes in the acidity, as measured by electrical 
conductivity changes, can therefore be attributed to volcanic events. 

Several acidity spikes dated at 74,000 BP were found in ice cores from Antarctica and Greenland. 
Wherever it had happened, it had been a big one! 

Ocean sediment cores also played a part in identifying Tobaôs  eruption. Samples taken from around 
the Indian Ocean contained characteristic ash and glass shards, all with the same % mix of 
compounds. This mix is like a fingerprint; different volcanoes have their own unique mix. Ash deposits 
with the identical compound mix were also found on the Indian sub-continent. This narrowed down 
the possible location of the super-volcano.  

To complete the discovery, it was noted that Lake Toba has an intriguing morphology: very deep 
steep walls and volcanic ridges. Perhaps it was in a caldera. Analysis of material around the lake has 
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the correct ñfingerprintò. By the 1990s, the mystery was solved; Toba was the source of the super-
volcanic eruption 74,000 BP. 

Toba eruption and climate change  

The Toba eruption was thought to 
have had an effect on the Earthôs 
climate and hence on the survival 
chances of humans, though the 
extent of the effect has been a 
matter of debate. 

Our speaker described one 
procedure used to study climate 
effects. This is a process known as 
oxygen isotope fractionation. 
Oxygen isotope fractionation occurs 
because oxygen has two main 
isotopes: the most common one is 
O-16, with a small proportion of O-
18. Individual atoms of O-18 are 
heavier than O-16 because they 
contain two more protons. 
Consequently, the molecules of any 
compound including O-18 atoms will 
be slightly heavier than the 
molecules of the same compound containing O-16 atoms. This is particularly relevant for water 
molecules and carbonate compounds. 

Water molecules with an O-16 atom, being lighter, will evaporate more easily than those with an O-
18.  Rainwater is therefore enriched in O-16. During interglacial periods, the rainwater returns to the 
rivers and seas with no effect on the ratio of O-16 and O-18. At lower temperatures, O-16 enriched 
rainwater will be falling onto snow and glaciers rather than returning to rivers and seas, resulting in a 
higher proportion of O-16 in ice cores during glacial periods. 

The complementary effect described above occurs in oceans. During glacial periods, oceans become 
enriched in O-18 atoms by the preferential evaporation of O-16 water and its subsequent incorporation 
in glaciers as it falls as rainwater. The fossilized calcite remains of plankton found in the ocean floor 
sediment thus show an increased amount of O-18.  

Both ice cores and marine sediment cores serve as proxies for temperature. Research including 
evidence from these cores has shown that there was a cooler period during which the Toba eruption 
happened. This evidence  contributed to the Toba Catastrophe Theory. 

Toba Catastrophe Theory  

The Toba Catastrophe Theory was put forward in the 1990s, once the magnitude of the Toba eruption 
had been identified. This postulated a link between the Toba eruption and the crash in the human 
population. Indeed. with only between 3,000 and 10,000 people surviving, the human race was nearly 
wiped out at about the time of the eruption. The basic reasoning was that the amount of ash released 
into the atmosphere would have led to a volcanic winter of a few years with a continuing cooling effect 
for 1,000 years. This would have greatly reduced photosynthesis, leading to famine and starvation.  

The evidence that there had been a population crash comes from DNA analysis of modern humans. 
It is a core principle of evolution that minor changes in DNA happen by chance with more and more 
of these accumulating as generation follows generation. There is less variation in modern humans 
than expected if we had been evolving from many, many ancestors over many, many generations. 
Fewer variations implies a genetic bottleneck dated to around the same time as the Toba eruption, 
so consistent with it being caused by the after-effects of the eruption.   

 
Figure 1: The area of ash fall from the Toba caldera. 

(Credit: Doreen van Seenus) 
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More recent research on the effects of the Toba eruption  

Our speaker acknowledged that there had been discussion and debate about the effects of the Toba 
eruption; she did not have time within her talk to cover that in any detail. The following was not part 
of the original talk. 

Current thinking is that the Toba eruption had much less impact on climate and hence on the human 
population than presented in the Catastrophe Theory. One important piece of evidence for this comes, 
rather surprisingly, from sediment cores taken from Lake Malawi, some 7,000 km away from Toba. 
These have been analysed and found to contain a layer of ash with the characteristic signature of 
Toba ash. This has the very useful property of defining a ñbefore Tobaò and ñafter Tobaò in the cores. 
There is very little difference in the make-up of the sediments either side of the Toba event, suggesting 
there was very little change in the flora and fauna at that time. 

Further evidence comes from the Dhaba site in Northern India. Stone tools were found dating from 
80,000BP and significantly after the Toba eruption too, suggesting that the population there had 
survived, despite being relatively close to the eruption site where ash deposits would have covered 
all the land. 

Biography  

After Doreen retired from a career in medicine she was at last able to indulge her passion for geology 
and volcanoes in particular. This interest goes back to her childhood, when she lived with in Indonesia 
for three years. Wanting to get a good scientific grounding, she did an Open University degree course 
and graduated in 2017 with a B.Sc. (Honours) in Natural Sciences (Earth Sciences).   

She is a member of the Kent Geology Group and the Open University Geological Society and has 
regularly presented talks on volcanoes for these organisations. 

Further reading :  

Overview of Toba eruption and effects on climate change  

https://en.wikipedia.org/wiki/Youngest_Toba_eruption 

https://www.sciencedirect.com/science/article/abs/pii/S1040618220303335 

https://www.bbc.co.uk/news/science-environment-22355515 

The BBC page is the most accessible to the general reader. The Wikipedia and ScienceDirect articles 
give more scientific details and analysis. 

For specific details about the techniques used  

Principles of oxygen fractionation 

https://pages.uoregon.edu/rdorsey/geo334/O-isotopes.html 

Acidity spikes in ice cores linked to Toba eruption 

https://www.sciencenordic.com/climate-change-denmark-geology/huge-eruption-adds-new-
perspective-to-past-climate/1378744 
 

 

Reference:  
https://www.stonecha
tproductions.co.uk/pa
ge2.html 

https://en.wikipedia.org/wiki/Youngest_Toba_eruption
https://www.sciencedirect.com/science/article/abs/pii/S1040618220303335
https://www.bbc.co.uk/news/science-environment-22355515
https://pages.uoregon.edu/rdorsey/geo334/O-isotopes.html
https://www.sciencenordic.com/climate-change-denmark-geology/huge-eruption-adds-new-perspective-to-past-climate/1378744
https://www.sciencenordic.com/climate-change-denmark-geology/huge-eruption-adds-new-perspective-to-past-climate/1378744
https://www.stonechatproductions.co.uk/page2.html
https://www.stonechatproductions.co.uk/page2.html
https://www.stonechatproductions.co.uk/page2.html
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Friday, 8 May 2026  

On Friday, 8th May 31 FGS members both at The Methodist Hall  and via Zoom , together with other 
society members, welcomed Dr. Andrew Wood in presenting our external lecture. 

The Sultanate of Omanôs unique geological heritage 

Dr Andrew Wood  

Report by Dr Andrew Wood  

Dr Wood took us on a virtual tour of the sultanate 
of Oman, one of the worldôs most remarkable 
natural laboratories for geology, highlighting the 
features that make the countryôs rocks and 
structures distinctive. He showed how its 
combination of exceptional exposure, tectonic 
complexity, and preservation of geological 
features spanning hundreds of millions of years 
has made the country a globally important 
destination for both academic and petroleum 
geologists.  

The Al Hajar Mountains of northern Oman form 
one of the geological highlights of the country. 
These mountains contain the famous Semail 
Ophiolite, widely regarded as the best-exposed 
and most accessible section of oceanic crust and 
upper mantle anywhere in the world. The ophiolite 
represents a slice of Cretaceous ocean floor and 
mantle rocks that was thrust onto the Arabian 
continental margin during the Late Cretaceous. 
This process, known as obduction, is 
comparatively rare on Earth, and Oman provides 
one of the clearest examples. Rocks such as 
peridotites, gabbros, sheeted dyke complexes, 
pillow lavas, and deep marine sediments can all 
be examined in the field in their original structural 
relationships. Closely associated with the 
ophiolite are major thrust sheets and nappes, 
which record the compressional tectonics 
involved in emplacement of the oceanic crust onto 
the Arabian margin during the Late Cretaceous. 
These exposures have played a major role in 
advancing global understanding of plate 
tectonics, seafloor spreading, and mantle 
processes.  

Another major component of Omanôs geological 
uniqueness is the remarkable preservation of 
sedimentary successions spanning much of Earth 
history. The lecture highlighted extensive 
carbonate platforms, deep marine sediments, and 
desert deposits that record changing 

environments through time. Oman contains important evidence for Neoproterozoic glaciations, early 
biological evolution, and major climatic transitions. 
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Particular attention was given to the late Precambrian to early Cambrian Huqf Supergroup of central 
Oman, which preserves sediments linked to some of the oldest complex life forms. The Huqf 
succession is of significant economic importance because it contains the source rocks that generated 
most of Omanôs oil and gas, making Omanôs 
petroleum systems unusual within the Arabian 
region. Whereas many Middle Eastern 
hydrocarbon provinces rely predominantly on 
younger Jurassic source rocks, Oman derives a 
large proportion of its hydrocarbons from the much 
older organic-rich sediments. The speaker noted 
that this gives Oman a distinctive position globally, 
since relatively few producing provinces are 
dominated by source rocks of such great antiquity.  

The talk also examined Omanôs extensive salt 
basins, which are fundamental to the countryôs 
constantly evolving hydrocarbon systems. Thick 
subsurface salt layers have flowed and deformed 
over geological time, creating domes, traps, and 
structural features that strongly influenced 
hydrocarbon accumulation. This has created 
several unique play types including deep gas in 
tight Palaeozoic clastic reservoirs in North Oman, 
and self-charged carbonate and silicylite 
óstringersô or rafts entirely encased in salt further 
south. 

The deserts and modern landscapes of Oman were presented as another expression of active 
geological processes. Features such as the Wahiba Sands illustrate the interaction between wind, 
climate, and sediment supply, while wadis and uplifted terraces record ongoing erosion and tectonic 
uplift. 

Overall, the talk portrayed Oman as geologically exceptional because it combines accessible 
exposures, globally important tectonic features, ancient sedimentary archives, and active surface 
processes within a relatively 
compact area. Few countries 
provide such an integrated view 
of oceanic crust formation, 
continental deformation, 
sedimentary basin evolution, salt 
tectonics, desert 
geomorphology, and Earth 
history in one setting. Oman 
therefore occupies a unique 
position in geological science, 
serving both as a field classroom 
and as a key reference point for 
understanding the evolution of 
the Earthôs crust. 

References:  

1. Adel Al-Johi , Abdulaziz Al-Laboun: Neoproterozoic (infracambrian) - Paleozoic Total Petroleum 
Systems of Arabian Peninsula; an Overview: Arabian Journal of Earth Sciences Vol. 2 (2015) - 
Issue 1: 1-21 
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FGS Field Trip Report s 

Silcretes of Cobham , Kent   

Wednesday , 29 April 2026 

Leader:  Geoff Downer  

Report & photos by Tessa Seward  

On a bright, sunny Wednesday in late April, two members of Farnham Geological Society, augmented 

by 4 members of nearby societies, met our leader, Geoff Downer outside the Three Crutches Pub on 

Old Watling Street near Rochester to spend the day examining silcretes in the Cobham area. 

Location 1  

Geoff led us to an area of grass just up the road where 4 large silcrete specimens were positioned, 

having been removed from their original location about half a mile away in 1997 during the 

construction of the nearby Wainscott Northern Bypass.  

What is a silcrete?  Geoff explained that they are quartz rich rocks cemented with a silica cement to 

form a durable lithified rock. They are in fact a suite of rocks ranging from finer grained sarsens 

comprised of silt/sand through to coarser gravel and conglomerates which could be brecciated or 

pebbles and are known as puddingstones (famous, for example, in Hertfordshire). Silcretes have a 

distribution from the Medway Valley through Hertfordshire, Buckinghamshire to Wiltshire. The Weald 

ï Artois anticline and the Paris Basin also have them. Geoff showed us two hand specimens of 

puddingstone which he had brought with him. Geoff explained that the pebbles and cement in the first 

specimen contained much the same high proportion of silica and so it could fracture across the 

pebbles because the whole stone was of the same hardness. The second specimen contained a 

slightly weaker, less rich silica cement and so broke around the harder pebbles.  

We examined the composition of the 4 large stones in front of us and agreed the grains were of a 

fairly coarse rounded sand, and thus sarsens not puddingstone. We then started to think about the 

environment of deposition. The silcretes at this location were found on the unconformity above the 

chalk and were deposited as marine sediments in the Paleogene. This was in a proto-sea which then 

applewebdata://7F3C188A-2655-423A-BC99-991621E8C3C6/Silicilyte%2525252525252525252525253B%20Hydrocarbons%20sourced%20&%20encased%20in%20salt
applewebdata://7F3C188A-2655-423A-BC99-991621E8C3C6/Silicilyte%2525252525252525252525253B%20Hydrocarbons%20sourced%20&%20encased%20in%20salt
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graduated through shoreline to land in an east to west direction. Geoff told us that the material in 

these silcretes has been shown to bear the greatest similarity to the sand and silts of the Upnor 

Formation. The Upnor Formation is sandwiched between the Thanet and Woolwich Formations of the 

Palaeocene. Geoff explained that silicification happened later than sedimentation, but we are not sure 

when , why  or how .  

One theory for when  concerns the Palaeocene / Eocene Thermal Maximum (PETM). This occurred 

just after deposition of the Upnor Formation. This was a 200,000 year thermal spike of between 5 to 

8 degrees and may have been sufficient to silicify the Upnor silcretes. However, silcretes also exist 

that are younger than the Paleogene and some in the south-west have been dated to the Neogene, 

so clearly the PETM is not responsible for all the silcretes. 

The Upnor Formation is glauconitic ï evidence of marine deposition. But Geoff explained that 

silicification took place during a land-based period of sea regression. The silica must have been 

present in groundwater but why  was it there? Geoff outlined two possible origins: it could have 

occurred via grain-contact dissolution (pressure from the overburden as sediments are buried causing 

the sand grains to be pushed together and minerals, e.g. silica, dissolving out at their contact points 

ï although there is an absence of evidence) or the silica could have had a plant origin.  

The discussion then turned to how  the silicification took place.  Apparently there are two main 

methods of formation / cementation: A) Pedogenic ï formation happens within the regolith (the loose 

unconsolidated layer of soil and rock on top of the bedrock) when there are alternating periods where 

silica will go into solution due to the warm environment and periods of silica precipitation, e.g. the 

Kalahari desert and the Australian desert or B) Non-pedogenic - linked to a silica rich water table at 

lower depths below the regolith. Silica solution is easily saturated thus it will precipitate out. 

Why  were these silcretes we were looking at left as scattered boulders upon the chalk? Geoff 

explained that the deposits of the Palaeogene (including any of the unsilicified Upnor Formation) were 

subsequently eroded away. Being made almost entirely of silica cement and silica quartz grains these 

silcretes were much harder (roughly as hard as quartz itself) and so did not get eroded. Instead, they 

moved down with the landscape as it eroded under the influence of gravity and are often found on the 

sides of or near valley bottoms. 

     

Figures 1 and 2: Two of the sarsens at location 1 

with mammillated texture.  
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These sarsens had a strikingly mammillated texture (Fig. 1 and Fig. 2) which resembled a large 

version of washing up liquid bubbles! We wondered how these structures could possibly have been 

formed, what the way-upness was and we put forward various theories. Whilst many sarsens donôt 

exhibit this texture Geoff told us that mammillated ones also occur in the Essex Grays - Thurrock area 

and one theory is that they are load structures ï density difference causing them to sink into softer 

sediment below. In such cases the mammillated would therefore be on the bottom side. However, we 

were confounded when Geoff pointed out that one of the sarsens we were looking at had mammillated 

on both sides and could not therefore have formed this way! Geoff explained that a likely explanation 

for the mammillated textures we were seeing here was that the silica precipitated out and cemented 

around multiple focal points or nuclei within the Upnor sediments. We also noticed some holes in the 

stones and conjectured that some were possibly root structures whilst others were where silicification 

had been incomplete. Geoff mentioned that whilst these silcretes were not in situ, an example of one 

(a puddingstone) in situ does exist at the Neolithic Bell mines in Pinner. 

Location 2  

We then drove to Cobham village to our next location at the Church of St. Mary Magdalene, where 

we had a look around inside it before lunch. 

The oldest part of the church which is still standing is the chancel which dates back to 1220.  Sir John 

de Cobham founded a chantry college at the church in 1362  and built Cobham College next door  in 

1370 to house the chantry priests.  This building became alms houses after the reformation.  

The church was renovated and rebuilt at Sir John de Cobhamôs expense.  This included the north 

porch and the chancelôs fine sedilia and piscina, all of which were designed by the master mason of 

the time, Henry Yevele. The chancel houses the graves of the Cobham family from 1300 to 1529 

which are marked by 15 impressive and detailed brasses - said to be the finest collection in the UK if 

not the world (Fig. 3).   

We also admired the octagonal ragstone font with its Purbeck Marble pillars (Fig. 4), the marble tomb 

of the 9th Lord Cobham and his wife and the black limestone ledger with its corals (possibly 

Devonian?) in the nave (Fig. 5). 

 

Figure 3: The brasses marking the graves of the Cobham family with the tomb of the 9th Lord 

Cobham and his wife in the background. 
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We then enjoyed a great pub lunch nearby and returned afterwards, refreshed, to view the outside of 

the church. 

The church stands on a hill which is the highest point in the village. Although the main building stones 

are flint / chert with Kentish Ragstone quoins/cornerstones etc there are also other materials scattered 

in the mix which we were keen to look at. To my surprise, I learnt that, apart from the ragstone quoins, 

the church would probably have been rendered and painted white to make it stand out on the hill, and 

that this was common practice with medieval churches. It would only have been after the reformation 

that the render was not maintained, and the mixture of building materials would have been seen. 

    

Figure 4: Ragstone font with Purbeck Marble 

pillars. 

Figure 5: Black limestone ledger with corals. 

Figure 6: Sarsen in porch wall of 

church surrounded by flints. 

Figure 7: Sarsen in the church wall which 

had been worked into a block. 
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We began our walk around the walls of the church, heading west from the north porch, and quickly 

saw two sarsons in the wall, one of which had (unusually - because sarsen stones are so hard) been 

worked into a block (Fig. 6 and Fig. 7). We spotted some Purbeck Marble in which we could clearly 

see the Viviparus gastropods (Fig. 8) and also saw another sarsen lying nearby on the ground in the 

churchyard (Fig. 9).  

Puddingstones were in evidence amongst the flints in the south wall, with the silica cement being 

stained dark brown in some pieces due to iron content (Fig. 10).  Geoff pointed out a puddingstone 

boulder at ground level and we observed the breakage around the pebbles, similar to one of the hand 

specimens he had shown us earlier (Fig. 11).  He explained that Hertfordshire Puddingstone 

commonly has a black rim around the pebbles which was lacking here and so this puddingstone was 

likely to be local.  We also saw a large sarsen in the fabric of the south wall and noted its sugary 

texture, common in many sarsens (Fig. 12).  

    

 

  

We saw, in all, three arched portals ï the portal to the front door of the north porch, the portal to the 

west door and a blocked-up arch in the south wall.  These arches were, in the main, constructed of 

an oolitic limestone.  We saw calcite veins in the limestone in the north portalôs arch and Geoff 

explained that these had sealed joints in the limestone and were a diagnostic indication of it probably 

being Bath Stone - which is a Jurassic oolitic limestone.  We saw that whilst the top of the blocked-

Figure 8: Purbeck Marble in church wall. Figure 9: Sarsen in the churchyard. 

Figure 10: Puddingstone with iron 

stained cement. 

Figure 11: Puddingstone boulder with 

breakages around the pebbles. 



19 | P a g e F G S  N e w s l e t t e r ,  A u g u s t 2 0 26  
 

up arch in the south wall was of this same Bath stone and showed similar calcite veins, the bottom 

was of a different material.  Geoff told us that this was probably Caen Stone from Normandy, another 

Jurassic limestone (Figs. 13, 14 and 15). 

    

 Figure 12: Large Sarsen in south wall. Figure 13: Blocked arch in south wall.  

    

 Figure 14: Bath Stone in south wall arch  Figure 15: Caen Stone in south wall arch. 

 with calcite veins. 

Making our way round the Church and coming back to the north wall, but this time east from the porch, 

we noticed a piece of limestone tufa in the wall (Fig. 16) and also what Geoff thought was Reigate 

Stone, from the Upper Greensand, due to its light grey/greenish tinge and specs of white mica (Fig. 

17). Geoff explained that Reigate Stone is good for carving but fares badly outdoors ï its surface 

blows easily and then it weathers back.  This piece had likely been originally for another purpose and 

was re-used.   
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 Figure 16: Limestone tufa in north wall.  Figure 17: Reigate Stone in north wall. 

Location 3  

Having left the church, we made our way on foot, via Battle Street, to Sarsens Close.  Here there are 

several sarsens, from smaller to very large, in the gardens and driveways of the various properties 

(Figs. 18 and 19). They are probably what was left behind from a very large sarsen or sarsens in a 

field close to Battle Street which was broken up and mostly re-sited in the grounds of Cobham Hall, 

now an independent boarding and day school.  

    

Figure 18: Sarsen in driveway of a property  Figure 19: Very large sarsen in front garden of a  

 in Sarsens Close. property in Sarsens Close. 

This was our last stop, so all that remained was to thank Geoff for a fascinating day. Before this, weôd 

had no idea that there was so much to learn about silcretes!  

 

Bit: the smallest unit of data a computer can process (a single 0 or 1).  

Byte: the fundamental unit of digital information in computing  = 8 bits  

Kilobyte  (KB)  = 1,024 bytes   Megabyte (MB)   =   1,024 KB 

Gigabyte (GB )  = 1,024 MB  Terabyte (TB)   =  1,024 GB 
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Up and Down The Greensand  

Satur day, 30 May 2026 

Leader:  Alan Smallwood   

Report  by Nick Stronach  

Objectives  

The field trip was led by Alan Smallwood (Dorking Museum and Heritage Centre) and consisted, as 

the title suggests, of a walk up and over the dip and scarp slopes of the Lower Greensand Group at 

Dorking, in order to view the overall geomorphology of the area and specific local points of geological 

and historical detail. Although Alan provided rich historical details of the places that we visited, this 

write-up focusses only on the geological content. 

Timing and conditions  

We set out from the museum in Dorking at 11.00am and returned at approximately 2.15pm. The 

weather was moderately hot, and the walk involved some climbing on rough paths. Fortunately, there 

was periodic shade, but managing pace and carrying water were essential. 

Route and background  

The overall route is shown in Fig. 1 on the geological map. This is based on a definitive GPS derived 

route provided by Bob Rusbridge (many thanks) which has been transcribed. Approximate locations 

of the stops visited are shown on Fig. 2, with elevation profile of the walk (again thanks to Bob). 

 

Figure 1. Route of walk on geological map. (Reproduced with the permission of the British Geological 

Survey © UKRI [2026]. All Rights Reserved.) 
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Figure 2. Location of stops and elevation profile.  

The area is on the north flank of the Weald Anticline with northward dipping units and south-facing 

erosional escarpments, which were cut in the Miocene-Recent period. Dorking represents one of few 

points (along with the River Wey at Guildford) where the consequent drainage of the River Mole on 

the north flank of the growing anticline has persisted through to the present day, eroding through the 

otherwise prominent North Downs. 

The Lower Greensand units here consist of the Hythe Formation sandstones, the sandstones and 

silty mudstones of the Sandgate Formation, both Aptian in age, overlain by the Folkestone Formation, 

also sandstone, but Albian in age. 

Stops  

1. Rose Hill.  Half way up the dip slope of Folkestone 

Formation. There is a large open space left 

between a grand mid-nineteenth century 

development of villas. Construction of walls could 

be noted at several points on the walk as 

composed of flint and ferruginous (haematite-

cemented) sandstone (Fig. 3). This grassy area 

has been interpreted by the BGS as a Quaternary 

River Terrace, but this was doubted by Alan. We 

did not cross the fence to inspect a small pit in the 

middle of the green, but from distance it seems to 

expose ñbedrockò sandstone. 

2. St Pauls Allotments.  This represents another 

level area interpreted as a Quaternary River 

Terrace. In this case its use for cultivation was 

thought to genuinely reflect mixed alluvial 

sediments, rather than the sandy bedrock (Fig. 4). 

 
Figure 3. Rose Hill. (Photo MC) 
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ñOutcropò is limited to material unearthed by moles or other animals ï a small mole hill further up 

the dip slope was pure sand, which was attributed to the Hythe Formation (Fig. 5). From this point 

there was a great view northward of the Chalk escarpment where the changes in slope indicate 

the Lower, Middle and Upper Chalk (Fig. 6). 

 
Figure 4. St Pauls Allotments. (Photo NJS) 

 
Figure 5. ñOutcropò. (Photo NJS) 
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Figure 6. Northward view from above St Pauls Allotments. (Photo NJS) 

3. The Glory Wood (top).  At the very crest of the Hythe Beds escarpment is a low relief ?Bronze 

Age tumulus, although this was largely obscured by bracken ï Alan promised clearance in the 

future! It testified to the likely absence of the mixed woodland that characterises this area in those 

times. The escarpment (Fig. 7) steepens from this point to the south. There was some debate as 

to whether the feature is quickly established in a periglacial environment and remains more or 

less fixed by vegetation, or whether its formation is more gradual, and ongoing. 

 
Figure 7. Hythe Formation scarp. (Photo NJS) 
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4. The Glory Wood (Bottom).  At the 

base of the escarpment, the Hythe 

Beds sit on the Atherfield Clay, forming 

a spring line (Fig. 8). At the time of the 

visit, the spring pools were dry, but the 

change in slope and the move to oak-

dominated vegetation and presence of 

irises testify to the change in bed rock 

lithology and damp soil conditions. 

There are re-entrants into the 

escarpment caused by erosional 

retreat at the position of the most active 

springs, analogous to, but on a greatly 

different scale to the Devilôs Punch 

Bowl at Hindhead. 

5. Dorking  Golf Club/Chart Park.  This 

location allowed a view back down the 

escarpment. The spring line and the 

change to Atherfield Clay is marked by 

a boggy oak wood, known as The Wet 

Grove. 

6. Hope Mausoleum.  Commissioned in 

1818 to be excavated by Thomas 

Hope, a notable designer and art 

collector, in honour of his son, but used 

by subsequent family, including for 

Thomas himself. It was partly dug into 

the Hythe Beds escarpment (Fig. 9). It 

appears to be in a hummocky area low 

down on the escarpment, which may 

be land slipped blocks (Fig. 10). It was 

noted that, although the BGS map 

such features on the southern flank of 

Leith Hill, to the west, they do not here. 

7. Deepdene Terrace.  Back on top of 

the escarpment again to take in 

spectacular views to the south across 

the axis of the Weald anticline to the 

low-lying Weald Clay, wooded 

Ashdown Formation Ridges and to the 

distant South Downs (Fig. 11).  

 
Figure 8. Spring Line. (Photo NJS) 

 
Figure 9. Hope Mausoleum. (Photo NJS) 

 
Figure 10. Dorking Golf Club. (Photo NJS) 
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8. Deepdene.  Gardens here 

were created in the 17th 

century, but the house, 

most latterly used as offices 

for the Southern Railway 

during WWII, was 

demolished and replaced 

by a modern building. 

Looking back up it is 

possible to view the 

entrance to a tunnel that 

was attempted to cut 

through the escarpment, as 

a means of more directly 

accessing the southerly 

views.  

This, unlike the Hope 

Mausoleum excavation, 

failed because of the friable 

nature of the sandstone, 

and was not pursued due to 

collapse of the tunnel walls 

(Fig. 12). As an aside, it was 

interesting to note that the 

slopes on the northern side 

of the terrace (i.e. on the dip 

slope) seemed much 

steeper than those to the 

west (e.g. at location 2), and 

comparable to those on the 

actual southerly scarp face. 

It raised questions as to any 

structural control. Is faulting 

involved? (As a further 

aside, I discovered that the 

Brockham oil field, located 

in a deep fault block in the 

Jurassic, is located only 

some 1.4 km east of the 

Dorking Golf Club House, 

which we passed.) 

9. Cotmandene.  The trip ended here on the broad open terrace of Cotmandene (Fig. 13). This 

feature arose for two reasons ï the excavation of the outcropping Sandgate Formation, which 

as a slightly more argillaceous facies of the Greensand, was used in the manufacture of roof 

tiles, and also the lower part of the area is a Quaternary River Terrace, as mapped by the BGS. 

This is common land used for grazing, and as we discovered on the day of our visit, for the 

drying of clothes! 

 
Figure 11. View south from Deepdene Terrace. (Photo MC) 

 
Figure 12. Deepdene Gardens. (Photo NJS) 
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Conclusions  

This note only partly does 

justice to the colour that 

Alan provided, geological, 

geographical and historical. 

Many thanks are due to him 

for an interesting day 

travelling over the 

Greensand outcrop.  

The FGS group are pictured 

in Fig. 14. 

 

NJS 02/06/26 

 

 
Figure 14. Weary participants! L to R: Katherine Rusbridge, Mick Caulfield, Nick Stronach, 

Jacky Thackeray, Tim Thackeray, Bob Rusbridge & Tessa Seward. 

 
Figure 13. Cotmandene. (Photo NJS) 


