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Editorial  

Welcome to the latest edition of the FGS Newsletter. I hope you are all well and enjoying the spring 
sunshine.  

Our next lecture will at The Methodist Hall  on Friday, 8 May at 8:00pm when we welcome Dr. Andy 
Wood  who will be talking to us about the ñGeology Of Omanò which, I have no doubt, will be an 
excellent presentation. 

This will be followed on Friday, 12 June at The Methodist Hall  with a talk entitled ñAnglesey - The 
Isle of Ice and Time ò to be given by GeoM¹nôs Dr. Rob Crossle y. 

On Friday, 1 0 July  Dr. James Witts of the Natural History Museum will be talking to us about 
ñCretaceous Ecosystems and Rapid Climate Change in the UK Chalk Groupò é should be a 
good one! 

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 . 

 

If you have visited a site of geological interest, listened to an interesting Zoom talk, podcast, webinar 
or TV programme, and would like to share with your fellow Members, then please feel free to get in 
touch with the Newsletter Editor , Mick Caulfield  (newsletters@farnhamgeosoc.org.uk). 

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
mailto:newsletters@farnhamgeosoc.org.uk
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Front Cover  

Photo s of Lambourn Valley FT  in August 2025 . 

This monthôs Front Cover  shows the Lambourn Market Cross with various views from the Lambourn 
Valley Field Trip led by Lesley Dunlop (see page 6). They include a lonely sarsen in a field, the group 
in Fognam Quarry, various flints and sarsen stones in church and building walls and searching for the 
source of the Lambourn River in Lynch Wood. (Credit: Sally Pritchard & Mick Caulfield) 

 

Farnham Geological Society  

Committee 202 6 

Chair  Mick C  

Treasurer  Mike M 

Secretary  Katherine R  

Programme Secretary  Janet C  

Membership Secretary  Sally P  

Field Trip Secretary  Tessa S 

Newsletter Editor  Mick C  

Web Manager  Bob R  

Advertising  Peter C 

IT/Sound  VACANT  

Without portfolio  Peter L  

Ad Hoc Member  Liz A  

 

Meeting Programme 202 6 
 

Please note The Methodist Hall  and Zoom 
only meeting time s: 

7.30 pm for 8.00 pm start.  

Geology Of Oman  
Dr. Andy Wood, 
u3a Fri, 8 May 
 
Anglesey - The Isle of Ice and Time  
Dr. Rob Crossley Fri, 12 June 
GeoMôn 
 
Cretaceous Ecosystems and Rapid 
Climate Change in the UK Chalk Group  
Dr. James Witts Fri, 10 July 
NHM 

 

Field Trip Programme 20 26 
(book via the FGS website) 

DAY TRIPS 

¶ Up & Down the Greensand  tbc 

Leader: Alan Smallwood Sat, 30 May 

This would be a guided walk in the Dorking 
area to view the geomorphological features 
& explore the area from a geology 
engineering perspective.  It will involve 
walking up & down some moderate slopes 
along footpaths & the total walk is likely to 
be about 3½ miles long, taking about an 
hour & a half to two hours.   

¶ Building Stones of Guildford  
Leaders: Maurice Curry & Mick Caulfield 
 Thu, 18 June 

Join us on a couple of kilometres walk along 
Guildford High Street looking at the various 
building & pavement / road stones. This 
short sojourn through the town centre 
covers around 500 MY of stratigraphy & 
sedimentary, igneous and metamorphic 
rock types. 

¶ Building Stones walk around Chichester  
Leader: David Bone Sun, 26 July 

 
 

RESIDENTIAL TRIPS 

ü Gloucester Field Trip (Forest of Dean, 
Wye Valley, Severn Vale)   
Leader: David Green   

Tue, 20 - Fri, 23 October 
 
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. 

mailto:wessa2006@hotmail.co.uk
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Geologistsô Association  

Lecture  Programme 202 6 

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

President's Address - Little things can 
make a big difference (part 2)  
Dr. Liam Gallagher Fri, 8 May 
 
tba    
Prof. Simon Conway-Morris Fri, 5 June 
  
tba 
Dr. Emily Swaby Fri, 3 July 
 
 

Reading Geological Society  
Lecture  Programme 20 26 

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

Not So Simple ï origin, evolution and 
ecology of the first vertebrate predators  
Dr. Duncan Murdock,   Mon, 11 May 
Oxford University Museum of Natural History   
 
The Murchison Meteorite  
Jim House Mon, 1 June 
RGS 
 

RGS Summer  Ramble s 
book via the RGS website 

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

A local geological stroll in Berkshire or 
South Oxfordshire   
 Mon, 6 July & Mon, 3 August 

 

 
Mole Valley Geological Society  

Lecture Programme 202 5 

http://mvgs.org.uk 

The Sunken Lanes Of Southern England  
Prof. John Boardman,  Thu, 14 May 
Environmental Change Institute Oxford 
University. 
 

Venus' Past, Earth's Future?  
Professor Richard Ghail, Thu, 9 July 
Royal Holloway, 
University of London 
 

 

Horsham Geological Field Club  
Lecture Programme 202 6 

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

AGM and "Geology Degree at the 
University of Portsmouth: Part 2"  
Tessa Collins,  Wed, 13 May 
Consultant Engineering Geologist at Atkins 
 

 

 

West Sussex Geological Society  

Lecture Programme 202 6 

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

What has Geology ever done for 
Pembrokeshire?  
Peter Webster, HGFC Fri, 15 May 
 
Advances in Jurassic correlation using 
Ammonites  
Robert Chandler, NHM Fri, 19 June 
 

 

The Open University  Geological 

Society  

Wessex Branch  

Field Trip  Programme 202 6 

https://ougs.org/wessex/ 

Geology of Alderney  
Dr. Dave Went 16-17 May 
Precambrian igneous to Quaternary deposits 
on Alderney. 
 
Whatley Quarry  
Adel Avery Fri, 19 June 
 

 

https://geologistsassociation.org.uk/lectures/
https://readinggeology.org.uk/lectures.php
https://readinggeology.org.uk/fieldtrips.php
http://mvgs.org.uk/
http://www.hgfc.org.uk/
https://www.wsgs.org.uk/
https://ougs.org/wessex/
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Forthcoming Talk s 

8 May 2026 

On Friday, 8 May we welcome Dr. Andy Wood to The Methodist Hall. 

ñThe Geology of Oman ò 

It was exploration for oil in the years before the 
Second World War that first drew the serious 
attention of geologists to Oman. Although occupying 
a significant part of the Arabian Peninsula, the 
Sultanateôs geology is not only quite distinct from that 
of its neighbours but is in many ways unique in global 
terms. Spanning 800 million years of Earthôs history, 
it provides a fascinating record of changing climates, 
shifting continents and closing oceans, all 
dramatically exposed in the mountains and plains 
and wadis of this beautiful country. 

Dr. Andy Wood has a bachelorôs degree from 

Cambridge (Natural Sciences ï Geology; 1975) & 

doctorate from Oxford (1980). He is a geoscientist 

with over 35 years oil industry experience, including 

30 years at Shell. Postings to the Netherlands (4x, 

lastly as Head of Global Exploration), Nigeria, the UK 

(2x, including as Head of New Business 

Development) & Oman (3x, most recently as Country 

Chair).  

Andy runs the Farnham u3a ñGeology 4 Non-

Geologistsò with the FGS Chair Mick Caulfield and is 

a keen sailor. Simplified geological map of Oman 

(Credit: https://www.instagram.com/p/CLyxUN8pJjS/) 

 

12 June 2026  

On Friday, 12 June we welcome Dr. Rob Crossley to The Methodist Hall. 

ñAnglesey ï The Isle of Ice and Time ò  

There are so many stories to tell about the geology of Anglesey - these are 

the threads Rob Crossley will try to weave into the eveningôs talk: 

¶ A geological genius mapping the rocks of Anglesey gave Darwin the 

context for his theory of evolution.   

¶ Study of the pillow lavas of Llanddwyn Island is leading to exploration 

for huge quantities of geothermal resources beneath deep waters of the 

worldôs oceans.   

¶ Recent work by GeoMôn on the Holyhead mammoth has shown it to be 

the oldest post-glacial mammoth discovered in Britain. 

Rob graduated from Reading University in 1972, then started research at Bedford College and the 

University of Lancaster.  
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After completing his 

PhD in the Kenya 

Rift Valley, Rob 

moved further south 

along the African Rift 

System to teach 

geology at the 

University of Malawi 

for nine years, 

before joining 

Robertson Research 

(now Viridien) in 

North Wales 40 

years ago.  

Exploration for oil 

and gas consumed 

much of his activity 

for 33 years, before 

turning to 

assessment of, and 

exploration for, 

geothermal energy.  

Recently, Rob was a co-author of the White Paper with the UNôs International Seabed Authority to 

help set the ñground rulesò for exploration and exploitation of geothermal resources in international 

waters.  

The whole of Anglesey is one of UNESCOôs global geoparks and is promoted by GeoM¹n, which is 

unique amongst the ~200 global geoparks in being an entirely volunteer-led organization. 

As a Trustee of GeoMôn, Rob spends much of his spare time on geological activities across the 

Island.  

Reference:  

https://www.geomon.org.uk/ 

 

Cartoon  
As suggested by Janet Catchpole.  

 

Reference: https://www.stonechatproductions.co.uk/page2.html 

 

GeoMôn Geology of Anglesey map 2020 

https://www.geomon.org.uk/
https://www.stonechatproductions.co.uk/page2.html
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FGS Field Trip Report  

Lambourn Valley, Berkshire  

Sunday, 31 August 2025  

Leader:  Lesley Dunlop  

Report by Angela Snowling and Nick Stronach  

Meeting Point   

(Location SU 32642 78933, postcode RG17 8XU, w3w///update.lands.chainsaw) 

Six FGS members and two members of the Wessex Geological Society met Lesley in front of the 

church of St. Michaelôs and All Angels adjacent to the Lambourn Market Cross (Fig. 1) in glorious 

sunshine. Lesley noted that the cross was most likely to be Taynton Limestone Formation sitting on 

a base of Jurassic Chipping Norton Limestone (with strong cross stratification). Both these formations 

are part of the Great Oolite Group in the Cotswolds. 

 
Figure 1: Lambourn Market Cross dates back to 1446, when Lambourn was  

granted the right to hold a market. 

Morning session : Lambourn Market Cross to Lynch  Wood springs  

The aims of this session were to explore the different building materials used in the village and the 

springs at the source of the River Lambourn. 
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Building materials  

As we passed the 

houses Lesley noted the 

origins of the different 

building materials used: 

chalk blocks, sarsens 

and bricks. The chalk 

used here was mainly 

grey. Sarsens are blocks 

of cemented sandstone 

derived from the Reading 

Beds of the Lambeth 

Group, but which lie 

locally as erosional 

remnants on the Chalk 

landscape. The Reading 

Beds formed around 

60Ma and cementation 

took place within 5Ma, 

most likely as silcretes. 

These beds were eroded 

during the Miocene and 

in the Quaternary.  

Members debated their 

origin. It was noted that 

some of the sarsen 

stones retain a 

concretionary habit, but 

some appeared rounded 

and possibly transported 

(Fig. 2). Indeed, there are 

water transported 

boulders in the River 

Lambourn (Fig. 6). It was 

speculated as to whether 

they may have formed 

originally in river bars, so 

may even have been 

exhumed and eroded 

very close to the time of 

deposition. Lesley noted 

that although they 

weather orange to red 

this is just a superficial 

effect due to the iron rich 

cement. When a fresh 

surface is revealed, it is 

grey.  

 
Figure 2: Large sarsens in recently rebuilt wall. Note concretionary 

habit of large boulder. 

 
Figure 3: House constructed of bricks & dressed sarsens. 
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Lesley noted how difficult they were to cut before the advent of modern saws, so houses such as in 

Fig. 3 are uncommon. Sarsens were used at the base of walls as they do not soak up water, unlike 

the chalk blocks above.  

A decorative silvered 

finish was created by 

firing the hand-made 

bricks in the kiln in a 

controlled reducing 

atmosphere to create a 

vitreous finish (Fig. 4). 

The source of the 

River Lambourn  

We walked into Lynch 

Wood just as the 

heavens opened! The 

spring, when we visited, 

was merely a puddle on 

the forest floor due to 

the very dry summer 

season (Fig. 5). We also 

observed the River 

Lambourn nearby was 

at an all-time low. (It is 

classified as a 

winterbourne being dry 

for the remainder of the 

year). The site under 

normal conditions would 

show water bubbling 

through from the chalk 

below as observed in 

other chalk streams in 

west Berkshire. 

The spring is not located 

at a geological contact 

rather it is located at a 

low point in the water 

table within the chalk. 

Higher flow conditions 

appear to be indicated 

by the presence of 

transported sarsen 

clasts within the river 

bed (Fig. 6), although it 

cannot be absolutely certain that these are not discarded building materials. 

We returned via the back roads to the church of St. Michaelôs and All Angels and observed the 

rendered walls constructed of a mix of chalk and flint. Buttresses and doorways are made of stronger 

blocks of Cotswold limestone (Fig. 7). As an interesting historic aside we were shown how to spot a 

 
Figure 4: Silvered finish to bricks. 

 
Figure 5: Source of the River Lambourn 
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witchôs mark by one of the Wessex members, who said they were carved at doorways to ward off evil 

spirits from entering the church. 

 

 

 

 

 

Afternoon session in Fognam Quarry  

(Location SU 296798, 80249, RG17 8RB, w3w///milkman.emulated.changed) 

After lunch we drove to this SSSI area in the abandoned quarry south of Fognam Farm and noted the 

rich biodiversity. The sunshine had 

returned and we explored the fossils 

present in the nodular chalk of the 

New Pit Chalk Formation. Members 

were successful in finding examples of 

terebratulid brachiopods, ammonites 

and possible fragments of inoceramid 

bivalves.  

Lesley highlighted the importance of 

hard grounds, two of which were 

visible and represented periods of 

slower sedimentation and possible 

uplift of the chalk. These were hard to 

discern over much of the face but 

could be seen at the far western end 

(Fig. 8) as alternations of more 

massive, cemented units (starred on 

Fig. 8) and more rubbly, nodular chalk. 

 
Figure 6: Reworked sarsen clasts in River 

Lambourn (size of principal clast approx. 0.5m) 

 
Figure 7. Buttress of St Michaels & All Angels 

Church, showing mix of building stone used in 

construction. 

 
Figure 8: View of quarry & hardgrounds. Stars indicate 

massive, cemented units associated with hardgrounds. 
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Conspicuous by their absence were flint bands. Only one large nodule was observed in the cliff face 

(Fig. 9), with a small scattering on the slope below. Lesley also noted the presence of pyrite nodules, 

as small 1-5cm rounded dark concretions which could be found at the western end of the quarry.  

 
Figure 9: Isolated flint nodule in chalk (to left of key). 

Afternoon session on Fognam Down   

Location to the northwest of the quarry and south of Ashdown House (SU 290807) 

The aim of this session was to observe the location of some very large sarsens and debate their mode 

of transport which one of the Wessex members noted was most likely due to solifluction (pers comm. 

Professor Roger Cordiner). They appear throughout the Lambourn Valley and valleys to the west of 

Lambourn but not in valleys further east. Many hundreds can be seen in the fields in front of Ashdown 

House. Holes found within them could be due to roots of magnolia-like trees or to pebble scouring.  

Lesley noted the work of Professor Peter Worsley on the large sarsens found in Wiltshire (Worsley P. 

2019) (Worsley P. 2021), which include wider discussion of the geological, geomorphological and 

geochemical evidence to support theories of how, where and when different silicified concretions 

formed.  

The unconformity between the end of the Cretaceous to the start of the Upnor Formation of the 

Lambeth Group spans 15Ma. Sarsens here rest on top of the karsted chalk surface, are derived from 

the Reading Formation and consist of river fill sands and allied distributary channels, within which 

siliceous concretions can be found as progenitors of sarson stones. The silicification of the sarsens 

here has been dated as 55.5Ma during the Paleogene-Eocene thermal maximum (PETM) just prior 

to the end of the deposition of the Reading Beds.  
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Figure 10: Digital elevation model (provided by Lesley Dunlop). Shows location of Fognam Down at 

confluence of valleys, and preferentially steep slopes (starred) on northeast side of dry valleys. 

 
Figure 11: Isolated sarsens within a field. 

The concentration of sarsens appears to be at a confluence of three valleys draining from the 

northwest and west (Fig. 10). The presently dry valleys are noted by the preferentially steep slopes 
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on the northeast sides (starred in Fig. 10). The reason for this was unclear, but Lesley suggested it 

might relate to preferential freeze-thaw, solifluction and erosion on slopes more southerly-facing.   

The sarsens in the Lambourn Valley formed during a periglacial period during the Quaternary and 

although it would have experienced flash floods from the margins of the ice sheet it is more likely that 

the loess-like matrix, in which the sarsens accreted, acted as a slide plane during solifluction, before 

being eroded away. The final location of sarsens appears both as a result of natural (Fig. 11) and 

man-made (Fig. 12) activities. 

 
Figure 12: Sarsen in field northeast of Fognam Quarry on top of man-made round barrow. 

The field trip concluded here. Tessa thanked Lesley for giving the group her time and the benefit of 

many years working in the Lambourn area. Copies of the BCG guide and of Lesleyôs notes were 

distributed for further reading. 

Lesley Dunlop  is a Geologist with over 40 years of experience who has most recently worked at 

Northumbria University lecturing in geophysics, geology, and geoconservation. In recent research she 

has used techniques such as palynology, ground penetrating radar and passive seismics. In addition 

to this she has led many field trips in the UK and Western Europe for universities, geology groups and 

others. Also, Lesley is currently Chair of the Geological Society of Londonôs Geoconservation Group, 

the Northern Regional GeoConservation UK, and the English Geodiverity Forum and is active in local 

groups in Berkshire and Oxfordshire as well as ProGEO (International Geoheritage).   

References  

Berkshire Geoconservation Group (2019) Ed. Dunlop L. Building Materials of Berkshire. 

Dunlop, L. & Greenaway, D. 2011. Around the 3 Valleys: An exploration of the geology, landscape 

and history of Lambourn, Kennet and Pang valleys in West Berkshire.  

Worsley, P. 2021. The Sarsens of the West Woods, Marlborough Downs and Stonehenge. Mercian 

Geologist, v.20, p. 120-129. 

Worsley, P. 2019. Geology of the Clatford Bottom catchment and its sarson stones on the 

Marlborough Downs, Mercian Geologist, v19, p. 242-252. 

Photographs  

Angela Snowling  & Nick Stronach  
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FGS Lectur e Summary  

12 September  2025 

On Friday, 14 September 2025, 22 FGS members welcomed Prof. Ian Jarvis to The Methodist Hall 

and 10 on Zoom including members of other associated societies including Reading, Harrow & 

Hillingdon, & Mole Valley. 

ñDefining and refining the geological time scale: integrated stratigraphy 

for the last 77 Myr of the Mesozoic Eraò. 

Prof. Ian Jarvis is an Emeritus Professor of Geochemistry of the Dept. of Geography, Geology & the 

Environment at Kingston University London and Chair of the sub-committee for Cretaceous 

Stratigraphy. 

Review by Katherine Rusbridge  

If you are very observant and know where to look, you might be able to find a disc on an exposed 

rock face with the letters GSSP on it. The letters stand for Global Boundary Stratotype Section and 

Point.  The disc is the globally-agreed marker of the lower boundary of a stage in a geological 

sequence.  

Background  

By the mid to late 19th Century, the Cretaceous period had been divided into twelve stages, based 

almost exclusively on the fossil record, often the appearance of new forms of ammonite. In 1977, the 

International Commission of Stratigraphy  set about refining these boundaries, by including  

techniques where necessary not available to the earlier geologists. The process is based on working 

groups who collect and assess data. They pass a recommendation to the relevant sub-committee 

who vote on whether to accept the findings. It is then passed up through the hierarchy and is finally 

accepted by the Union of Geological Sciences . Then and only then is a ñgolden spikeò driven into 

a chosen rock face marking the lower boundary of a stage. (See Ref. 1 as a general summary) 

Establishing a GSSP  

In simple terms, you can think of the process of getting to the stage of hammering in the golden spike 

in three stages. Firstly, you need to identify primary and supporting markers for the bottom of a 

geological stage in one location. Secondly, you need to confirm that this is consistent with similar 

sections at different locations ï in other words that this does represent a Global Boundary. Lastly, you 

need to choose a suitable location for the actual spike, typically this would be in a nature reserve or 

geopark. It would be no good to choose a quarry which could be flooded after a few years. 

Techniques used  

The fossil record is still an important primary marker at many locations in deciding where one stage 

ends and another starts ï but there are also other approaches available now and our speaker took 

us through those in detail. The following is just a simplified summary of two of these. 

Paleomagnetism:  this relies on the fact that the polarity of the magnetic field of the Earth has 

reversed many times during its history. In other words, the magnetic North Pole changes to be close 

to the geographic South Pole and similarly the magnetic South Pole changes to be close to the 

geographic North Pole. The minerals deposited during one of these reversals will align in the opposite 

sense to normal, making in effect a time-barcode of magnetic polarities in sections of rock. This is 

particularly useful for the GSSP project as the signature is the same everywhere, whereas the 

evolution of ammonites may have been different in different conditions. 
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Comparison of the concentrations of two stable carbon isotopes , specifically C12 and C13. 

Their concentrations are expressed as their ratio, referred to as ŭC13. Its value in sedimentary rock 

samples is controlled by the processes of photosynthesis in the surface regions of oceans and the 

subsequent sedimentation of the organic material. The chemical reactions of photosynthesis favour 

the uptake of C12, the lighter of the two isotopes, hence the ŭC13 value in sedimentary rocks is 

generally different from that in the atmosphere. However, the complicated interactions of changes to 

the climate, atmospheric composition and burial of C12-rich organic material can alter the proportion 

of C13 in sea water and hence in the sedimentary rocks formed at that time. It is beyond me to explain 

these processes. The key point is that the changes to the isotopic carbon signature of rocks is a useful 

indicator in chronostratification. (See Ref. 2 for details) 

Finding the GSSP for the Campanian - Santonian boundary  

The talk concentrated on identifying the lower boundary of the Campanian stage, in the Upper 

Cretaceous Series. In the 1850s when this boundary was first defined, it was based on the fossil 

record in the Champagne region of northern France which included a wide range of bivalves and 

ammonites. Over time and as more locations were researched, doubt was cast on these as valid 

primary markers. 

The  primary marker is now the magnetic polarity of the rocks. It is defined by the end of an unusually 

long period of magnetic stability, referred to as Chron C33r. This makes it very distinctive, unlike at 

other times when the magnetic polarity changed more frequently so that the record, conventionally 

displayed as black and white bands, really does look like a barcode.   

A secondary marker is an ñexcursionò in the ŭC13 value. This is shown in Fig. 6 of Ref. 3. for 

Bottaccione near Gubbio in Italy (Bottaccione was chosen as the site of the GSSP).  It does not look 

that distinctive to the untrained eye, however it is more obvious at auxillary sites notably Seaford 

Head, sufficiently so to be included as a secondary marker. 

There are also 20 indicators in the fossil record which help to confirm the boundary level. See Ref. 3 

from page 13. 

To justify the status as Global Boundary, the same primary marker and most of the secondary markers 

must be present at other sites. Seaford Head has already been referred to above. The others are 

Bocieniec (Poland), Postalm (Austria), Smoky Hill, Kansas (U.S.A), Tepayac (Mexico) 

With all the data assembled (see Ref. 3) the point for the GSSP golden spike was ratified in October 

2022. The actual insertion of the golden spike was on July 26th 2023. This was a significant event 

and there was quite a ceremony for the occasion, with the Chair of  the International Subcommission 

on Cretaceous Stratigraphy and the Chair of its Campanian Working Group amongst others having 

the honour of helping to hammer the spike into place (Ref. 4).  
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9 January 2026  

On Friday, 9 January 2026, 28 members welcomed Tom Sharpe on Zoom. The FGS together with 

members from other associated societies including Reading, Harrow & Hillingdon, & Mole Valley 

enjoyed an excellent talk. 

ñMary Anning and her Sea-Dragonsò 
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Tom Sharpe is a graduate of the universities of Glasgow and Leicester, and is a Fellow of the 

Geological Society, a Chartered Geologist, and a Fellow of the Museums Association. He was Curator 

of Palaeontology and Archives at the National Museum of Wales for 35 years and taught geology 

classes and led fieldtrips for the lifelong learning departments of the universities of both Cardiff and 

Bristol. Subsequently, he worked in the expedition travel industry, mainly in the polar regions. He is a 

past Chair of the History of Geology Group of the Geological Society and has published on the history 

of the geological exploration of Antarctica, and on Henry De la Beche, William Smith and Mary Anning. 

Summary  by Tom Sharpe  

Perhaps the most iconic image of early nineteenth century palaeontology is Duria antiquior [An earlier 

Dorsetshire], a c.1830 reconstruction of Jurassic life in Dorset (Fig.1). Its centrepiece is a large 

ichthyosaur munching through the long neck of a plesiosaur while another species of ichthyosaur 

snacks on a fish, Dapedium. Pterosaurs fly through the air, although one unfortunate beast is being 

snatched out of the sky by a plesiosaur. Ammonites float on the seaôs surface, and the sea floor is 

littered with dead shells and bones. Amongst them, coprolites accumulate as they drop from the rear-

ends of many of the reptiles and fish. Drawn by Lyme Regis geologist Henry De la Beche (1796ï

1855), Duria features many of the animals found as fossils by his friend, Mary Anning for whose 

benefit these lithographic prints were produced and sold.  

 
Figure 1: Duria antiquior by H.T. De la Beche, lithograph, c.1830. 

Mary Anning (Fig.2) was born on 21 May 1799 in Lyme Regis. She was the fifth of the nine children 

of Richard Anning (1766ï1810) and his wife Mary Moores (1763ï1842) and was named after a four-

year old sister who had burnt to death at home at Christmas 1798. Only two of the Anningsô nine 

children survived to adulthood. Richard Anning was a carpenter and cabinet maker who had moved 
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to Lyme in the early 1790s when the town was growing as a popular tourist destination, as the middle 

classes sought the health benefits of sea bathing. Good coach connections with Bath and Bristol 

brought tourists who, then as now, wanted souvenirs to take home to remind them of their visit. 

Richard supplied them with ócuriosô from the foreshore rocks ï fossils (Refs: Torrens 1995; Sharpe 

2020).  

Lyme Regis sits at the southern end of the long 

swathe of the Jurassic outcrop which stretches from 

the Yorkshire coast through the East Midlands, 

Oxfordshire and Gloucestershire to Somerset and 

Dorset. The eastward regional dip of these rocks on 

the Dorset coast exposes Lower Jurassic (Lias) 

strata in the west, with successively younger beds 

at shore level eastwards around Lyme Bay so that 

by the Isle of Portland Upper Jurassic rocks form the 

coastal cliffs. This section is now part of the Jurassic 

Coast UNESCO World Heritage Site. Cretaceous 

rocks overlie the Jurassic strata unconformably, 

overstepping onto older beds westwards. In the 

vicinity of Lyme Regis, the Blue Lias Formation, an 

alternating sequence of thin mudstones and 

limestones has its base in the uppermost Triassic 

but is mostly HettangianïSinemurian in age. This is 

overlain by the SinemurianïPliensbachian 

Charmouth Mudstone Formation where mudrocks 

dominate. The Lias beds are internationally 

renowned for their fossils which have been collected 

for over 250 years (Ref: Sharpe 2024).  

The cliffs around Lyme are famously unstable and 

landslips are a major feature of the coastal geomorphology, especially at Black Ven between Lyme 

and Charmouth to the east. Fresh fossil-bearing rock is in almost constant supply as it tumbles or 

slips to beach level, especially after heavy rains and winter storms when the sea erodes the base of 

the cliffs. Cliff retreat at Lyme Regis has been of concern to the townsfolk since the early nineteenth 

century when erosion was exacerbated by foreshore quarrying of the Blue Lias limestone ledges and 

cliff retreat began to bring down graves from the churchyard above. However, this combination of 

natural erosion and stone extraction gave rich pickings to fossil hunters such as Richard Anning and 

his family. 

There is some evidence to suggest that Richard Anningôs fossil business was doing well; in 1808ï09 

the family moved house, Richard took out a lease on a plot of land, and he contributed to a fund for a 

sea wall to protect part of the town. So, the family was not as poor as we have previously thought. 

But everything changed in November 1810 when Richard died of consumption following a fall on Black 

Ven. Then poverty struck; with debts and no income, his widow with her three children, Joseph, Mary 

and a newborn, Richard (who survived a little over a year), was reliant at times on parish poor relief. 

A chance sale of an ammonite by young Mary to a woman fossil collector offered hope of further 

financial relief and may have encouraged Mrs Anning to continue with the family fossil business from 

the autumn of 1811, if not earlier.  

Ichthyosaurus  

In the autumn of 1811 Joseph found the large skull of what was then thought to be a fossil crocodile, 

and about twelve months later his sister recovered parts of the post-cranial skeleton.  This specimen 

they sold to a local collector, Henry Hoste Henley (1766ï1833) for £23 which must have gone some 

 
Figure 2: Mary Anning by B.J.M. Donne, 

1850. Reproduced courtesy of the 

Geological Society. 
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way towards alleviating their debts. Henley passed the fossil to William Bullock  (c.1773ï1849) for his 

new museum on Piccadilly where it was seen by the comparative anatomist Everard Home (1756ï

1832) of the Royal College of Surgeons who described it in the Philosophical Transactions of the 

Royal Society in 1814. Between 1814 and 1820 Home published six papers in the Philosophical 

Transactions as he tried to make sense of this new fossil animal using further examples, mostly from 

Lyme Regis, as they came to light during that period. One, a near-complete specimen discovered by 

the Annings in 1818 and purchased by Colonel Thomas James Birch (1768ï1829), showed that the 

animal had four paddle shaped limbs. By 1819, Home decided that this new fossil animal was related 

to Proteus, the salamander, so he named it Proteosaurus. However, a year earlier, Charles Konig 

(1774ï1851) of the British Museum had named it Ichthyosaurus, and that name was readily adopted 

by Henry De la Beche (1796ï1855), an enthusiastic young geologist in Lyme Regis, and a friend of 

the Annings.  

 
Figure 3: Ichthyosaur skull found by the Annings in 1811 and figured by Home in 1814. 

From 1818 De la Beche studied a range of ichthyosaur material in the possession of fossil collectors 

in the southwest and was able to identify three species on the basis of their teeth: Ichthyosaurus 

platyodon, I. communis and I. tenuirostris and recognised that amongst the bones he had examined 

were some which belonged to a different fossil animal. During the course of his research, De la Beche 

met William Daniel Conybeare (1787ï1857) in Bristol and in 1821, with only partial skeletal material 

available, they named this new fossil reptile Plesiosaurus, although Conybeare had considered calling 

it Engistosaurus birchii as the best specimens were in the collection of Colonel Birch who had probably 

obtained them from the Annings (Ref: De la Beche and Conybeare 1821). In the summer of 1819 

Birch visited the Annings and found them in such financial difficulties that they were about to sell their 

furniture to pay their rent. To help them, Birch sold his fossil collection, mostly of fossil bones from 

Lyme Regis, and gave them the proceeds.  

From about 1820, Mary Anning junior seems to have become the major figure in the family business, 

newspaper reports in May 1821 mentioning óMiss Mary Anningô by name and describing her óas this 

persevering and successful collector of extraneous fossilsô, implying a reputation built up over a 
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number of years prior to this discovery. Little of the Anningsô correspondence survives from this time, 

but in a letter to Charles Konig at the British Museum in 1821, Mrs Mary Anning tells him, óI am a 

widow woman and my chief dependence for supporting my family being by the sale of fossilsô. This 

suggests that while her daughter searched the shore for fossils, Mrs Anning dealt with their sales. In 

fact, we see references as early as April 1813 to óMrs Anningôs curiosity shopô, and as she was also 

Mary Anning, it is possible that pre-1820 mentions of óMary Anningô may refer to Mrs Anning. Joseph 

had by about 1817 finished an apprenticeship and was working as an upholsterer, although he 

maintained an involvement in the family fossil business.   

Although known locally in Lyme as the ódiscoverer of the Ichthyosaurusô, Mary Anningôs association 

with that first specimen found in 1811ï12 and described by Everard Home in 1814 was quickly lost in 

scientific circles. Having passed from Henley to Bullock to the British Museum in 1819, the fact that 

the specimen had been found by a couple of children was not worth recording. A hundred and fifty 

years would pass before the Anningsô first ichthyosaur was recognised in the Natural History Museum. 

Plesiosaurus  

On 10 December 1823, at the foot of 

Black Ven, Mary Anning discovered the 

fossil that firmly established her fame, 

the first near-complete Plesiosaurus 

(Ref: Sharpe 2025). Although a skull had 

been found in the Lias of Somerset and 

was described by Conybeare in 1822, 

Anningôs new fossil was the first to show 

that the small head of Plesiosaurus was 

attached to its body by an unexpectedly 

long neck. Anning notified her friend, 

Oxford geologist William Buckland 

(1784ï1856), of her discovery and sent 

notice, with a sketch, to several of her 

clients, including Sir Henry Bunbury 

(1778ï1860), James Johnson (c.1764ï

1845) in Bristol, and Colonel Birch. Word 

had also reached the Duke of 

Buckingham (1776ï1839), probably via 

Buckland who was then asked to go to 

Lyme to examine the specimen on the 

Dukeôs behalf. This he did in January 

1824, stopping on the way to inform 

Conybeare in Bristol. Once in Lyme, 

Buckland asked Anning to send a 

drawing to Conybeare who received it on 

Friday 30 January 1824, just in time for it 

to be shown at a meeting of the Bristol 

Philosophical Society that evening. The 

first announcement of the specimen 

appeared in the Bristol newspapers, 

which recorded that óthis hitherto 

unknown animal was lately discovered at 

Lyme, by Mary Anning, and, at the 

recommendation of Mr. Buckland, has 
 

Figure 4: Mary Anningôs sketch of her 1823 plesiosaur.  
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been purchased by the Duke of Buckingham. The price was £110, an unprecedented price paid for a 

fossil.  

The Duke agreed that the specimen could be exhibited at the Geological Society, so Buckland 

arranged for Anning to send it by sea from Lyme to London and for Conybeare to travel to London to 

meet it, lest it fall into the hands of Everard Home. Conybeare arrived in London on 5 February, but 

the ship was delayed and the specimen did not arrive until about 18 February. Fortuitously, this was 

just in time for a regular meeting of the Geological Society on 20 February. The meeting was much 

anticipated; in a letter to Adam Sedgwick (1785ï1873) at Cambridge, Conybeare told him, óI have 

been waiting in town a fortnight to examine two perfect specimens of the Plesio Saurus which turn 

out to be the most wonderful wonder ever discovered having a neck as long as its body & tail together 

é  the crates are at length arrived & I expect an overflowing meeting at the G.S. on Friday Evg to be 

lectured thereonô.  

Interestingly, Conybeare refers to two specimens. Anning had found a second Plesiosaurus, just a 

week after the first. It was missing its head and two limbs, but the vertebral column was largely 

complete. This was purchased by Buckland and is still in the collections at Oxford. In fact, there was 

a third Plesiosaurus found in Lyme Regis in December 1823, this by retired naval officer Captain 

Henry Waring (1771ï1837), a day before Anning found her near-complete specimen. Waringôs 

Plesiosaurus was purchased in July 1824 for George Cuvierôs museum in Paris where it remains 

today.  

When Anningôs specimen arrived at the Geological Societyôs apartments, then at 20 Bedford Street 

in Covent Garden, there was a problem. Measuring ten feet by four feet, the fossil proved impossible 

to carry upstairs to the meeting room. As anticipated, the meeting was packed with members and 

guests keen to hear Conybeareôs paper, but he had to give much of his account with the specimen in 

the narrow hallway downstairs. Named by Conybeare (1824) Plesiosaurus dolichodeirus for its long 

neck, the specimen remained at Bedford Street for several months before being taken to the Duke of 

Buckinghamôs house at Stowe.  

 
Figure 5: Plate of Plesiosaurus dolichodeirus, Transactions of the Geological Society, 1824. 

The fossil had caught the attention of artist and collector George Cumberland (1754ï1848) in Bristol 

who had seen a drawing Anning had sent to Cumberlandôs friend James Johnson. He was not 

convinced that the body and the long neck belonged to the same animal, especially as they were on 

separate blocks of rock. Cumberland copied the drawing and sent it to Charles Konig at the British 

Museum for his opinion. In his reply, Konig told Cumberland that he had seen the specimen and that 
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it was óno doubt perfectly genuine, in spite of the apparent disproportion of the partsô. Cumberland 

next sent a drawing to Europeôs leading comparative anatomist, Georges Cuvier in Paris and got 

Johnson to do the same. Conybeare had also been in contact with Cuvier who, spurred on by 

Cumberlandôs letter, queried if Conybeare was sure that the specimen was not a mix of several 

individual animals. Conybeare reassured Cuvier that it was indeed a single animal with a uniquely 

long neck, so by the end of April 1824, newspapers could report that óthe great Cuvier é congratulates 

the British Nation on having such a grand specimen, and says that the contents of the blue lyas at 

Lyme are so numerous and extraordinary, that he shall not be surprised at any discovery that may be 

made thereô.  

Despite Cuvierôs support for Conybeare, Cumberland remained unconvinced. Cumberlandôs doubts 

were not in any way directed at Mary Anning whom he had met and whom he respected but were 

motivated by his personal animosity towards Conybeare. The pair had been engaged in an 

acrimonious dispute in a Bristol newspaper about Ichthyosaurus so Cumberland saw the plesiosaurôs 

neck as an opportunity to discredit and humiliate Conybeare, if he could find the support of others, 

especially Cuvier. However, some at the Geological Society meeting in February 1824 must also have 

shared Cumberlandôs concerns that the neck and body belonged together as it seems that the 

specimen was taken apart for examination. The novelty of the long neck ï there was no animal known 

like this ï necessitated careful scientific scrutiny. Within the joint between the block of rock with the 

body and that with the neck, a fossil shell was found, seemingly as part and counterpart, showing that 

the blocks did indeed fit together and that the neck and body were from one animal. 

What Mary Anning knew of the debate at the time is unclear, but her discovery of this remarkable 

animal and Cuvierôs endorsement, cemented her fame as a fossilist and that of Lyme Regis as a 

repository of spectacular fossils. Amongst the visitors who flocked to Lyme over the next few years 

were Charles Lyell who accompanied French geologist Constant Prévost who was on a mission for  

Cuvier to buy specimens for the Paris museum. 

When Anning found a further fine example of Plesiosaurus dolichodeirus in 1829 she was keen that 

it be offered to the British Museum. Word had reached her that Konig had been offended not to have 

had first refusal of her 1823 specimen. The museum bought the new specimen for £100, but in so 

doing turned down the pterosaur she had discovered in December 1828, although this was 

subsequently purchased through the intervention of William Buckland.  

Yet another plesiosaur, this time a new species, turned up in early 1830 and was snapped up by one 

of Anningôs long-standing clients, William Willoughby Cole, Lord Cole (1807ï1886), who paid the 

record sum of £200 for it. It was subsequently described by Buckland as Plesiosaurus macrocephalus. 

In 1848, Anningôs 1823 Plesiosaurus joined her 1829 specimen at the British Museum when it was 

bought for the museum by Buckland for just eight guineas at the auction of the Duke of Buckinghamôs 

collection. In the 1880s, Anningôs Plesiosaurus macrocephalus joined them when the museum 

acquired the collection of Lord Cole, by then the 3rd Earl of Enniskillen. All three plesiosaurs, together 

with the skull of the 1811 ichthyosaur, and other ichthyosaur specimens, including a large specimen 

found in 1832 and acquired by the British Museum through its purchase in 1834 of the collection of 

Somerset collector Thomas Hawkins (1810ï1889), can be seen in the Natural History Museum today.  

Palaeontologyôs Black Swan 

Since antiquity, a common metaphor for an impossibility was óa bird as rare upon the earth as a black 

swanô. Everyone knew that all swans are white, so a black swan is impossible. That was until 1697 

when a Dutch ship sailed into the mouth of a river in Western Australia and met with something 

completely unexpected ï an abundance of black swans.  

The long neck of the first near-complete Plesiosaurus was a complete surprise and so unlike any 

animal living today that it is understandable that Cumberland, even without the motivation of his dislike 
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for Conybeare, along with Cuvier and others found it hard to believe that it was real. Such a long-

necked animal seemed impossible. But once it was clear that this animal did indeed possess a neck 

as long as the rest of its body, and restorations such as Duria antiquior portrayed its life appearance, 

palaeontological minds were opened to a more ready acceptance of further, even stranger, fossils 

discovered later in the nineteenth century. In that the plesiosaurôs neck was a surprise beyond normal 

expectations, that it had a major impact on palaeontology and could, with hindsight, be rationalised, 

it can be argued that Mary Anningôs discovery meets the criteria of a Black Swan Event (Ref: Taleb 

2010). 
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AGM Summary  

10 April 202 6 

On Friday, 10 April 2026, 20 attendees in The Methodist Hall and a further 16+ via Zoom welcomed 

our Chair Mick Caulfield, along with the FGS Committee members, in holding our AGM.  

This was followed by a fascinating talk from FGS Member Nick Stronach. 

Report by Mick Caulfield, FGS  Chair  

There were 36 attendees and 1 apology for absence from Mike Millar.  

The 2025 AGM minutes were approved with no matters arising. 

FGS Treasurer  Mike Millar ôs report was given by our Chair Mick Caulfield. He gave a brief report on 

FGS Society accounts. The accounts are for 1st December 2024 to 31st March 2026, which covers 

the change of the financial year in the revised Constitution. Going forward annual accounts will be 

from 1st April to 31st March. A financial statement was presented and a credit balance of £1,689.13  

was reported. 

Subscriptions for 2026 have been kept at existing levels, on the assumption that there are no new 

requests for an increase in expenditure. 
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As required by the FGS Constitution auditors for the coming year, Mike Mitchell and Liz Aston, were 

unanimously approved. 

Committee members reported on their areas of responsibility. The key items were: 

Mick Caulfield, Chair : 2025 was another successful year in terms of  

¶ the monthly talks continue to be of a very high standard, 

¶ finances are in good shape, 

¶ membership is up, which is a positive sign, and 

¶ our Field Trips are varied and in areas of great geological interest, with reasonable 

attendances. 

Mick thanked all the Committee for the excellent work each of them have put in over the past year or 

so. And gave particular thanks to Katherine Rusbridge  for taking on the role of Secretary. He also 

gave a big thank you to Janet Burton  for continuing to provide refreshments at The Methodist Hall. 

Judith Wilson  / Katherine Rusbridge , Secretary:  2025 saw 11 meetings, 5 by Zoom and 6 in The 

Methodist Hall. Attendance varied between 26 to 51, with an average of 36. These include attendees 

from other geological societies (particularly via Zoom) such as Reading, Mole Valley, Harrow & 

Hillingdon and Horsham. In addition, 3 committee meetings were held in the year. 

Janet Catchpole, Programme Secretary:  in a similar way to the previous year, 2025 started on 

Zoom but moved to The Methodist Hall in April with Zoom an option for members who were unable 

to get to Farnham. We returned to Zoom in November. 

Topics ranged across a variety of geological subjects:  

¶ Jonathan Hannam (FGS) - ñThe Suez and Corinth Canals ï a short historyò. 

¶ Dr. Cindy Howells (National Museum of Wales) - ñDinosaurs and Deserts in Walesò. 

¶ Dr. Michael Doel (Sussex Mineral & Lapidary Society) - ñFluorescent Mineralsò. 

¶ Dr. Andrew Hart (Atkins Realis) - ñRemote monitoring of an active urban mud volcanoò. 

¶ Dr. Nick Stronach (FGS) - ñWhat Makes a Good Carbon Sequestration Reservoir?ò.  

¶ Dr. Ian Jarvis (Kingston University) - ñBuilding of the International Geological Timescale with 

examples from the Cretaceousò. 

¶ Dr. Alison Ure (Citizen Scientist) ï ñDiscovery of a Meteorite Impact Crater off the coast of 

Turkeyò. 

¶ Dr. Chris Damon (Geo-Supplies) - ñEvolution of the North Atlantic Igneous Provinceò. 

¶ Ros Mercer (Essex Geological Society) - ñFlint ï an amazing mineralò. 

¶ Tom Sharpe (Author) - ñMary Anning and her fossil reptilesò. 

¶ Dr. Bob Spicer (Open University) - ñLost Landscapes of Tibet & how they changed the Worldò. 

¶ Dr. Doreen van Seenus (Kent Geological Society) - ñThe Toba Super Eruption in Indonesiaò. 

Zoom has worked well, benefiting older and more distant members but is a disappointment for others. 

Janet found it easier to get a wider selection of speakers, with Zoom as an option in the winter.  

Janet thanked Mike Millar for organising all the IT & Zoom facilities without which the Society would 

not be able to function. 

The 2026 programme is available to view on the FGS website. 

The committee have decided to continue to use Zoom for November to March inclusive and then to 

hold hybrid meetings at The Methodist Hall and on Zoom for the rest of the year. We continue to have 

a good relationship with the local geological societies of Reading, Harrow & Hillingdon, Mole Valley 

and Horsham which will continue in 2026 and into 2027. 

Sally Pritchard, Membership Secretary:  membership stands at 63 having gained 6 new members 

since March 2025. This represents a 7% increase from last yearôs AGM.  
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We are very sad to report the death of John Williams , who died on the 18 October 2025 after a 

short illness. John was a long standing, active member of the society who led a number of field trips 

both in Britain & abroad, including North America & the Cyclades. His last field trip was an interesting 

& informative Building Stones of Guildford walk, held on a lovely July evening in 2019. 

Former member Shirley Stephens  very sadly died on the 4 November 2025 aged 93. She was 

secretary of the FGS for many years, until around 2011 & a member from the late 1970's. She stopped 

attending the society some 11 years ago, after the death of her husband David. 

We also sadly lost former member Kate Jemmett  on 24 March 2024 after a long illness. For many 

years she had been an active member of Farnham Geological Society. She loved geology and held 

the Farnham Geological Society in high regard. She is remembered with fondness and had many 

happy times on field trips, etc. with the Society. 

On behalf of the Society, we send our sincerest condolences to all the family and friends of John, 

Shirley and Kate. 

Tessa Seward, Field Trip Secretary : the 2025 field trips were well received. We ran 3 one-day 

field trips & 1 residential trip:  

¶ A visit to The Devils Punch Bowl  in March, led by our Chair, Mick Caulfield. This was an easy 

and interesting half day walk which traversed the Lower Cretaceous rocks and looked at the 

various geological and geomorphological features. 

¶ A day trip to the Lambourn Valley  in August, led by Lesley Dunlop, during which we explored 

the building materials of Lambourn Village, the springs at the source of the River Lambourn, 

the chalk and fossils of Frognam Quarry and the Sarsens on Frognam Down. 

¶ A day trip to the Oxford University Museum of Natural History , in September which 

included an introduction by Emma Nicholls to the palaeontology collection and a look behind 

the scenes of the collection.  

¶ A residential trip to Anglesey , in October led by Robert Crossley.  During this trip we had the 

opportunity to examine pillow lavas, the Llandwynn mélange, fossil stromatolites and the 

Anglesey blueschist. 

We have a number of trips planned for 2026:   

Day-Trips:  

¶ 29 April Silcretes in Cobham, Kent.     Leader ï Geoff Downer 

¶ 30 May Up and Down the Greensand. Leader ï Alan Smallwood 

¶ 18 June Guildford Building Stones walk.     Leaders ï Maurice Curry & Mick Caulfield 

¶ 26 July Building Stones walk around Chichester.     Leader ï David Bone 

 Residential Trip:  

¶ 20 - 23 October Gloucester (Forest of Dean, Wye Valley, Severn Vale).     

  Leader ï Dave Green 

Our trips were enjoyed by everyone who attended, although FGS attendance on the field trips which 

ran still averaged at about 7 members, as per 2024. 

Discussions were held with Field Trip Secretary of Reading Geological Society. We have agreed on 

closer communication and members of both societies are generally welcome on each otherôs trips 

where space allows. 

Our trips are also being publicised to other geology groups to try & ensure that sufficient numbers are 

reached to make trips viable. 

Tessa would like to thank the Committee for their support this year and also our members in general. 
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Mick Caulfield, Newsletter Editor:  the Newsletter is published quarterly with news of Society events, 

technical and geological news items and the occasional crossword, quiz, cartoon, etc. Mick is pleased 

to receive articles and summaries of FGS talks and field trips and other geological news from 

members so please continue to send them. 

Bob Rusbridge, Website Report:  during the past year, routine updates - newsletters, flyers for talks, 

field trips, etc. - have been applied to the website but no significant issues have been reported.  A 

total of 40 such changes were made in 2025, 13 so far this year.  

Thanks to Walter Bonnici  for ongoing support.  We would be interested to hear from any member 

with experience of web maintenance at the HTML/CSS level  who could spare a little time to 

assist in updates  and future development of the website.  The volume of work is not onerous; it's 

more about backup and cover when individuals are away. Please contact Bob via the website if 

interested. 

Both hosting and web domain name have been renewed with the same vendor at the same price as 

previously. 

Suggestions for improvement are always welcome and can be made in person or through the contact 

page on the website. 

Mike Millar, IT/Sound:  continue to liaise with Janet and Bob to have updated information for the 

forthcoming meetings on the website. 

Set-up Zoom meetings & set-up audio-visual equipment in The Methodist Hall and liaise with speakers 

regarding meeting arrangements. Send meeting arrangements to Sally for distribution to members & 

friends.  

We are still l ooking for a volunteer to take over this role , who will be able to investigate possible 

changes/improvements such as: 

¶ Improve Zoom experience for those unable to attend Methodist Hall meetings. 

¶ Record talks via Zoom and share with members. 

¶ Review whether Zoom is the right tool going forward. 

These would need to be considered in terms of their potential cost as well as their feasibility. Please 

contact Mike (mike.millar27@btinternet.com) if you are interested. 

Peter Crow, Publicity Report:  FGS tri-fold publicity leaflets were again distributed via members of 

the society and left in the Farnham Tourist Information, Library and Adult Education Centre. Beyond 

Farnham, copies were also left at the Sussex Mineral Show and the GA Festival. Electronic copies of 

the FGS leaflet were sent to Farnham, Farnborough and Alton colleges.  

The ñRound & Aboutò magazine has again offered to support the FGS and have received copies of 

the current programme of talks.  

The Gilbert White Museum will be approached over the summer to see if they would hold some 

leaflets. 

Publicity is a very important function for FGS. Working full-time and juggling other family / domestic 

commitments, PC is struggling to find the time that the post deserves. PC is willing to stand again 

if nobody else is able to take on the role.  But he would prefer to step down  or perhaps have 

someone to work alongside him.  

The 2026 Committee was  elected by a clear majority of the members present: 

¶ Chair Mick Caulfield 

¶ Secretary Katharine Rusbridge 

¶ Treasurer Mike Millar 
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¶ Programme Secretary Janet Catchpole 

¶ Membership Secretary Sally Pritchard 

¶ Field Trip Secretary Tessa Seward 

¶ Newsletter Editor Mick Caulfield 

¶ Website Manager Bob Rusbridge 

¶ IT/Sound vacant 

¶ Publicity Peter Crow 

¶ Without Portfolio Peter Luckham 

¶ Ad-hoc Member Liz Aston 

Should anyone else like to be considered to serve on the 2026 Committee, particularly IT/Sound , 

Website Assistant and Publicity  please contact Mick Caulfield 

(newsletters@farnhamgeosoc.org.uk). 

Under AOB  there was a proposal to make the following FGS members Honorary Members : 

¶ Judith Wilson former Secretary 

Judith has given exceptional service to the Society over the last 10 years or so. 

The proposal was passed by the vast majority of the FGS members present. 

Volunteers  were asked to help with the Churt Fete  on 13 June 202 6 and the GA Festival of 
Geology  on 7 November 202 6. 

Date of next AGM:  Friday, 9 April 2027 

 

FGS Lectur e Summary  

10 April 2026  

The following is an overview of the talk presented by Nick Stronach to the Farnham Geological Society 

on 10 April 2026, after the Society AGM. It is based on a visit to Australia and field observations made 

in Autumn 2025, but it is not by any means an ñexpertò view, rather just an extended geotravelogue. 

Please consult the references herein for further information. Both the talk and this write-up are brief. 

Please feel free to contact the author with comments, questions or any other follow-up. 

The Pinnacles: A Western Australian Enigma  

Summary by Nick Stronach  

Introduction  

Western Australia contains a wealth of sites of geological interest, ranging in age from the deep 

Proterozoic to the Present Day (Fig. 1). The area of interest for this article is in the thin wedge of 

sediments on the coast that fringes the Western Australian Proterozoic Craton, which contains rocks 

of Palaeozoic to Holocene age, but here we are focussing on the Pleistocene. The Pinnacles are part 

of this Quaternary interval and form an unusual landscape some 150km north of Perth in the Nambung 

National Park. They contain, as their name suggests, many hundreds of limestone pillars, roughly 2-

3m in height, set in a sandy semi-desert landscape (Fig. 2). This covers an area many 10s of km2, 

although not continuously. They have caused controversy, and it is only in recent years, with detailed 

modern study of all of their characteristics, that a consensus appears to be emerging. 

Controversy  

By coincidence, a LinkedIn thread appeared some months ago on the subject of The Pinnacles, which 

elicited comments from various people who had visited or had other knowledge. The following are 

some quotes extracted from this comment thread: 

mailto:newsletters@farnhamgeosoc.org.uk
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Å ñThe Pinnacles formed as a combination of solution pipes around roots and karstò 

Å ñThe majority are residual karst featuresò 

Å ñDominated by root casts and remnants of trunksò 

Å ñRoots absorb water the residual pore water is supersaturated with calcite, and the sand 

grains are cemented together. Not karstò 

Å ñAre they remnants of joint intersections?ò 

Å ñMaybe limestone leaching into the cracks in the soil, or even an ancient forestò. 

These posts show the variety of opinion and theory of their origin that have been expounded. Further 

confusion results at the site itself, where the ñofficialò handouts and the displays offer different 

interpretations (Fig. 3), one emphasising the Pinnacles as solution remnants and the other as the 

result of preferential cementation around tree trunks. Both do agree, however, that they originated 

from a rock mass composed of calcareous dune sands. 

 

 
Figure 1. Geological map of Western Australia, showing location of Nambung National Park. 

Geological Survey of Western Australia, accessed through: 

https://www.geo.utexas.edu/courses/381R/Western%20Australia03.html/ 

 

https://www.geo.utexas.edu/courses/381R/Western%20Australia03.html/


29 | P a g e F G S  N e w s l e t t e r ,  M a y  2 0 26  
 

 
Figure 2. Overview of Pinnacles. Note the uniformity displayed here is not completely typical. (Photo 

NJS) 

 

 
Figure 3. Alternative models of formation presented at Park Visitor Centre. (Display and leaflet 

materials, Nambung Park Visitor Centre) 
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What can be observed?  

So as with all geological conundrums, the solution lies in making observations from the rocks 

themselves. What do they show? 

Fig. 4 shows the Google Earth image of the area. The Pinnacles can be seen as the small dots in the 

desert. Overall, they are limestone pillars located within a sandy desert, whose floor is comprised of 

quartz-rich sand. This image immediately seems to rule out any obvious structural control or alignment 

to the features. There are clusters, but no clear control on what might determine them. Also seen is a 

small outlier of younger sediment ï more of this later. 

 
Figure 4. Google Earth image of part of Pinnacles Desert. (Credit: Google Maps website) 

Fig. 2, above, shows a view of part of the Pinnacles Desert where there is a great similarity in the 

size, shape and layering of the pillars over a large area. It seems to indicate that although separate 

now, they may have been linked as correlative layers. Broadly a lower ñbaseò can be seen, a middle 

section and a cap composed of 

cemented rock, possibly 

inferred as a hard calcrete 

layer that formed within the 

original rock. There is some 

indication of bedding in these 

Pinnacles, but not obvious, 

along with the sand texture 

composed of calcareous shell 

fragments. 

In other areas, however (Fig. 

5), the form and size of the 

Pinnacles is much more 

diverse and arguments about 

correlation cannot be so 

readily made. It is 

understanding this variation 

 
Figure 5. General view showing area of diverse Pinnacle 

structure. (Photo NJS) 
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that is a key to studying their origin. 

Fortunately, there are some key features in this second type of Pinnacle where the original laminated 

rock, comprising a wind or water borne dune lamination, abuts against and is truncated by a later rock 

mass (Fig. 6). In places the later rock has a vertical, irregular lamination that has been interpreted as 

a result of microbial lamination, akin to that seen in stromatolites, that may have formed in solution 

pits developed in the original rock. 

 
Figure 6. Preservation of original sedimentary structure within Pinnacle, adjacent to ?later 

cavern/solution pit infill, the latter in part showing vertical microbial lamination. (Photos NJS) 

Other features that can be observed within the 

Pinnacles themselves are the traces of roots as 

calcite-cemented ñrhizoconcretionsò on the surface 

of the bodies (Fig. 7). It is unclear if these form part 

of the mass of The Pinnacles, but it shows that 

plants were instrumental in the area at some point 

after their formation. 

Finally, as noted earlier, there is an outlier of 

younger rock that is comprised of quartzose 

sandstone, overlain by a small interval of new 

carbonate dune sands. The former would appear 

to indicate the source of the sands that now cover 

the desert floor, as a final piece of the jigsaw. 

It is emphasised that the above was gleaned in no 

more than a few hours walking around the desert 

and that much more could be, and indeed has 

been, done (see below). But overall, the following 

would seem to be key features of these enigmatic bodies: 

Å Preservation of original cross bedding shows the original depositional setting of the 

limestone as aeolian dunes. 

Å Two sorts (at least) of Pinnacle 

o i) Those with widespread correlative three layers in limestones ï are these a remnant 

of karst dissolution of more extensive rock layers? They commonly contain a possible 

calcrete cemented layer on top. 

 
Figure 7. Preservation of rhizoconcretions 

(ñrootsò) on surface of Pinnacle. (Photo NJS) 
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o ii) Local and variable Pinnacles with vertical microbial lamination formed in possible 

caverns/solution pits, subsequently cemented. 

Å Rhizoconcretions present on surface of Pinnacles 

Å Sandstone buried them and then was eroded to leave scattered outliers 

Overall model  

Fortunately, there is an 

excellent reference which 

pulls these and other 

observations together, 

which was published 

around 10 years ago, but 

not long enough to quell 

ongoing controversy it 

seems (Ref. 1: Lipar and 

Webb, 2015). 

Placing the limestone 

Pinnacles in their 

stratigraphic context (Fig. 

9), shows them to be part 

of the appropriately 

named Pinnacles Desert 

Member, with the 

overlying sandstone, whose remains 

surrounds them, as the Coolongup 

Sandstone (the intervening Grey 

Member does not appear to be present 

in the area of the Nambung National 

Park). The uppermost unit seen at the 

top of erosional outliers is the 

Burragenup Member, a return to 

limestone sedimentation in most Recent 

times. All of these are part of regular 

cycles that characterise the Pleistocene. 

As well as placing the units in their 

proper stratigraphic context, the paper 

also provides age dating, both of the 

carbonates and the clastics. This is 

important because it links the 

sedimentary cyclicity to that of the 

Pleistocene glaciation. This is shown on 

Fig. 9, via the standard Marine Isotope 

Stages (MIS) (see, for example, 

Railsback et al., 2015, Lisiecki and 

Raymo, 2005) that are used to divide the 

Pleistocene. What is significant is that 

deposition of the Pinnacles Desert 

Member took place during an 

interglacial period (MIS 7), and the 

Coolongup Sandstone in a glacial 

 

Figure 8. Outlier of younger sediment stratigraphically and 

topographically above field of Pinnacles. (Photos NJS) 

 
Figure 9. Stratigraphic column of Pleistocene sediments 

in area of Nambung National Park, (Lipar and Webb, 

2015). 
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period (MIS 2-4), including the time of the Late Glacial Maximum (LGM). Thus, the formation of the 

Pinnacles in their present form took place in the intervening period.  

As it is processes of solution and karst formation which seem mostly to have driven their genesis, it 

is thought that this would have occurred during relative ñpluvialò events of high rainfall. Other literature 

points to peak monsoonal activity during some of the glacial-interglacial transition phases, notably 

those in MIS 5.  

Although patterns of glacially-generated cyclicity definitely played a part in the various stages of 

formation of The Pinnacles, there is no simple model. Very broadly however, it is inferred that they 

formed according to the following model: 

Stage 1:  Deposition of carbonate sand dunes. MIS 7. Approx 200,000 yrs BP (Fig. 10) 

¶ Interglacial phase therefore high relative sea level. 

¶ Extensive calcareous marine shelf formed from which beaches and wind-blown material as 

dunes progressed onto the land surface. Fig. 11 illustrates the modern environment that 

represents this phase. 

¶ Relatively arid, so calcrete cemented layer formed at or near top of dune surface. 

 
Figure 10. Sketch showing possible configuration during Stage 1 of Pinnacle Formation. 

 
Figure 11. Modern dunes as analogue for Pinnacles Desert Member (minus the sledging 

holidaymakers!). (Photo NJS) 
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Stage 2:  Solution of limestones. MIS 5. Approx 75,000 ï 125,000 yrs BP (Fig. 12) 

¶ Glacial to interglacial transitions therefore relative sea level low but possibly rising. No 

calcareous sediment supply onto the land surface. 

¶ Lowering of water table, permitting underground flow of water. 

¶ Relatively humid with high rainfall, so solution of limestone proceeded. 

¶ Initial solution is of localised pits. These filled with water in which microbial sediments 

accumulated, subsequently cemented, along with surrounding country rock, to create hard 

masses. 

¶ Later more widespread solution leads to wholesale solution of country rock leaving 

Pinnacles as isolated remnants, both of the cemented solution pits and of relict country rock. 

¶ Localised plant establishment around partially buried Pinnacles. 

Stage 3:  Burial of Pinnacles. MIS 2-4. Approx 20,000 ï 60,000 yrs BP 

¶ Glacial phase therefore low sea level. No supply of carbonate sediment onto land surface. 

¶ Arid, so burial of Pinnacles by terrigenous wind-derived quartz sand. 

 

 
Figure 12. Sketch showing possible configuration during Stages 2-3 of Pinnacle Formation. 

 

Stage 4:  Erosion and exposure of Pinnacles. MIS 1. Approx 0 ï 5,000 yrs BP. 

¶ Wind and /water erosion to remove most of the sandstone to leave the Pinnacles in their 

current form. 

A traditional view  

Thus far this article has considered a geologistôs view, but The Pinnacles have long figured in the 

traditions of the Nyoongar People, the original custodians of this landscape. The Nambung National 

Park area (ñNambungò means ñcrooked riverò) and the Pinnacles Desert contain sacred locations, 

especially for rites involving solely the women of the society. Apparently, according to legend, young 

men, intrigued by these activities, would visit secretly and attempt to see what was occurring, incurring 

the wrath of the gods and being punished by burial alive. The Pinnacles are petrified relicts of their 

arms, fingers, or weapons being waved in useless appeal to the divine authorities. 

Nyoongar tradition talks of a distant time when ñthe land was softò and although I have found different 

versions of the meaning of this, it is possible that it may refer to the time of extensive shifting desert 

sands, responsible for the burial of the unfortunate young men (and The Pinnacles themselves). 
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Although this is not definitive by any means, I find it interesting that a society has a cultural memory 

and legend that reaches back into the geological past, something that we donôt have here in Farnham! 

Conclusions  

¶ The Pinnacles are a spectacular feature and intriguing in their origin. 

¶ Overall, they are an extreme karst feature formed by: 

o Deposition of carbonate dune sands followed by cementation in an arid environment.  

o Phases of solution to create a relict karst environment, but in multiple stages. Early 

phases seem to allow deposition of microbial sediment in solution pits before ultimate 

and more widespread dissolution. 

o Burial by sandstone. 

¶ The phases of their formation can be broadly related to glacial changes in relative sea level 

and associated shifting climate patterns of rainfall. 

¶ As such they show how glacial cycles, represented in Southern England by advance and 

retreat of ice sheets, are manifest in a tropical setting. 

¶ Although this overview broadly describes a model of their formation, the reader is referred to 

the key reference for more information on The Pinnacles. There remain some questions, 

however and I am sure that the story will not end hereé 
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Image Of The Day: Earthset  

The Artemis II crew captured this 

view of Earth setting on April 6, 

2026, as they flew around the 

Moon. As the astronauts flew over 

the Moonôs far side, the crew 

photographed and described 

terrain features formed as the 

Moon slowly evolved over time.  

They also noted differences in 

colour, brightness and texture, 

which provide clues that help 

scientists understand the 

composition and history of the 

lunar surface.  

(Image credit: NASA) 

Reference:  

https://www.nasa.gov/image-article/earthset/ 

https://www.nasa.gov/image-article/earthset/


36 | P a g e F G S  N e w s l e t t e r ,  M a y  2 0 26  
 

 

From The Archive  

Enormous fossil collection donated to University of Portsmouth  

BBC Science  1 September 2022  

 
The collection includes fossil, mineral and rock specimens. (Image: University of Portsmouth) 

A collection of more than 5,000 specimens of fossils, minerals and rocks has been donated to the 

University of Portsmouth. 

The items include a plesiosaur thorax, Jurassic starfish, ammonites and prehistoric flint hand axes. 

They were donated by the widow of renowned geologist Dr. Paul Olver who died last year. 

The university's Prof. David Martill said it would be a "fantastic resource" for teaching. The items - 

some of which dates back to the Proterozoic Eon some 1,500 million years ago - were amassed by 

Dr. Olver over several decades. 

 
The collection has been brought to the  Dr. Paul Olver amassed the collection over several  

University of Portsmouth where it will be used  decades. (Image: Earth Heritage Trust) 

for teaching earth sciences students.  

(Image: University of Portsmouth) 
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His widow, Susan, said much of the collection was made up of specimens he saved from being "put 

into the skip" at the closure of the St Mary's College London University geology department in 1995. 

Dr. Olver was awarded the Geologists Association's prestigious Foulerton Award  in August 2021 

in recognition of his work in teaching and leading field trips, before his death in October. 

Mrs Olver said she wanted the extensive collection to continue to be of value to students in earth 

sciences. 

Prof. Martill from the university's School of Environment, Geography and Geosciences said it took 

three truck loads to bring the "enormous" collection to Portsmouth from the Olvers' home in 

Herefordshire. He said it contained "impressive specimens".  

"There is a plesiosaur thorax, which is very rare, and often compared with reconstructions of the Loch 

Ness Monster. There's a beautiful starfish that's split right through the middle so you can see all the 

little segments in its arms and there's a very impressive ice age mammoth tooth. 

"Paul spent his whole life as a dedicated geologist who was passionate about sharing his enthusiasm 

for earth history with others. It's very fitting that his collection will now be used to inspire our current 

and future students," he added. 

Current palaeontology students are dividing the collection into fossils, minerals and rocks ready for 

the start of the new academic year. 

References:  

https://www.bbc.com/news/uk-england-hampshire-62750298 

https://www.farnhamgeosoc.org.uk/newsletters/2023_2028/v28n4nov2025.pdf 

https://www.port.ac.uk/study/courses/undergraduate/bsc-hons-earth-science 

 

DISTANT THUNDER  Onshore exploration  

Geologist and science writer Nina Morgan discovers a successful solution to a sticky situation  

As suggested by Janet Catchpole  

A long- forgotten report, published back in 1962, about the discovery of economically viable amounts 

of treacle in sediments in Cumbria offers useful lessons for all resource exploration companies hoping 

to exploit onshore mineral and hydrocarbon resources.  

An essential ingredient in puddings, especially those calorie-rich hot puddings, typically prepared 

under high pressure / high temperature regimes, and served with custard in works canteens during 

the hottest days in summer, treacle has typically been obtained from foreign sources.  

In light of Brexit and with no specific trade deals yet in place to ensure continued supplies of this 

important culinary resource, the exploration, development and successful extraction of this essential 

ingredient has now become more important than ever.  

Hence, the aforementioned report summarised and quoted below that describes, among other things, 

the geological history and setting of treacle deposits takes on a new significance. 

Geological setting   

The formation of native treacle deposits probably occurred sometime between the late Plasticene and 

early Obscene periods, a time of intense volcanic activity. It was also a time when the great land 

mammals, such as the ugly plated twenty-one piece dinosaurs roamed the great forests.  

https://www.bbc.com/news/uk-england-hampshire-62750298
https://www.farnhamgeosoc.org.uk/newsletters/2023_2028/v28n4nov2025.pdf
https://www.port.ac.uk/study/courses/undergraduate/bsc-hons-earth-science
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Under these volcanic conditions, and in successive cycles of genesis and nemesis around and in the 

swamps and shallow seas of Cumbria, there was thus ample carbonaceous matter for the production, 

assisted by the heat from contemporaneous lava flows, of large quantities of sucrose, comatose, 

dextrose, and ambidextrous, and the subsequent consolidation into treacle bearing schists. These 

deposits form by far the largest source of economically exploitable treacle deposits.  

A typical section includes (from top to bottom) Alluvium and Effluvium; Sham Rock; Short Coal 

Measures; Lager and Limestone Beds (Carlsberg Series); Treacle Bearing Schists (the target 

reservoir rock!); Matrimonial Beds (Wedlock Series); Gneiss; Gnasty; Hire Purchase Deposits; and 

Old Red Flagstone (Stalinite). The schists are to be found immediately above the Matrimonial Beds 

of the Wedlock Series, from which they are occasionally separated by dogmatic intrusionsðthough 

care must be taken to distinguish between these intrusions and the volcanic necks of the Teenage 

Tuffs. 

Where folding of the rock strata has occurred, it is possible that small quantities of the very viscous 

fluid treacle were previously obtained by the sinking of wells, for while there is frequent reference in 

folklore to wells, no reliable evidence of springs in the Matrimonial Beds has been found. 

Public relations   

Onshore exploration, discovery and production of essential mineral resources is one thing. But as 

companies such as Cuadrilla know only too well, attempts to develop hydrocarbon and mineral 

resources, particularly in onshore locations, often proves problematic ð not least because of 

environmental objections and public scepticism about the motives of the companies involved. To 

counter this, establishing good public relations with local communities near the areas affected by the 

developments is essential. Resource companies with onshore exploration and production 

programmes need to spend much time and effort in explaining the rationale behind their operations 

to anyone who will listen and pointing out the benefits that they hope will ensue.  

They also need to offer guided tours of the operation sites and be willing to present talks in local 

schools and community centres.  

There is no record of mass protests against the mining of treacle in Cumbria to date. This suggests 

that the operators of the Cumbrian Treacle mines were extraordinarily successful in their public 

relations campaigns. And, given that there appears to be no shortage of UK produced treacle, one 

can only assume that the un-named mining company involved has been able to successfully and 

economically exploit their treacle resources in an environmentally friendly manner. At any rateðthey 

certainly seemed to have found ways to keep the local population sweet. No fooling! 

End notes:  The geology and history of the Cumbrian Treacle mines was first described by an 

anonymous author in an article published in the Appleby Frodingham News, 15, no. 2, summer 

1962. I thank Philip Powell of the Oxford University Museum of Natural History for drawing my 

attention to this article. I made up the rest!  

Nina Morgan is a geologist and science writer based near Oxford.  Her latest book, ñThe 

Geology of Oxford Gravestones ò, is available via  www.gravestonegeology.uk  
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News 

Mysterious lava puddles in Earth's mantle may hold clues about the origin 

of life: 'These are not random oddities'  

https://geoscientist.online/wp-content/uploads/2022/10/Geo_APRIL2019_WR.pdf
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Stefanie Waldek, Space.com  26 November 2025  

Two perplexing structures deep inside Earth might be ancient remnants of our early planet.  

Two mysterious blobs deep inside 

Earth may hold clues about the origin 

of life on our planet, new research 

finds. 

Deep beneath Earth's crust, in the 

mantle, lie two continent-sized blobs. 

These gigantic "lava puddles" cling to 

the planet's core, some 1,800 miles 

(2,900 kilometres) beneath the 

surface ð and according to current 

theories of planetary evolution, they 

shouldn't be there. 

Intrigued by the mystery, researchers 

sought to better understand exactly 

what these enigmas are and why 

they exist. 

Humans cannot travel to the centre of 

the planet to get a good look at this 

pair of unusual mantle structures, 

which are located beneath the Pacific 

Ocean and the African continent. 

However, scientists can "see" them 

by measuring seismic waves that 

travel through our planet. As these waves traverse the mysterious structures, known as large low-

shear-velocity provinces and ultra-low-velocity zones, they slow down dramatically, indicating that the 

structures have some sort of unusual composition compared with the mantle around them. 

"These are not random oddities," Yoshinori Miyazaki, a geodynamicist at Rutgers University who led 

the work, said in a statement. "They are fingerprints of Earth's earliest history. If we can understand 

why they exist, we can understand how our planet formed and why it became habitable." 

In its early life, billions of years ago, Earth was a magma ocean. When that ocean cooled, models 

suggest, the mantle should have formed distinct layers ð not the massive amorphous structures we 

see today. Miyazaki and his colleagues suggest the answer might lie in Earth's core. If silicon and 

magnesium leaked from the core into the mantle, that would have created a chemical mixture that 

cooled unevenly. Thus, the anomalous structures could be early remnants of this "basal magma 

ocean," providing insight into ancient Earth. 

Such core-mantle interactions might have affected the evolution of the planet ð including its cooling, 

volcanic activity and the development of Earth's atmosphere ð and thus might explain why the planet 

can support life, the scientists explained in their research 

"This work is a great example of how combining planetary science, geodynamics and mineral physics 

can help us solve some of Earth's oldest mysteries," study co-author Jie Deng, an assistant professor 

of geosciences at Princeton University, said in the statement. "The idea that the deep mantle could 

still carry the chemical memory of early core-mantle interactions opens up new ways to understand 

Earth's unique evolution." 

A paper on the research was published on September 12 in Nature Geoscience . 

 
An artist's interpretation of the interior of early Earth. 

(Image credit: Illustration by Yoshinori Miyazaki/Rutgers 

University) 
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Volcanic eruption triggered 'butterfly effect' that led to the Black Death, 

researchers find  

Kristina Killgrove, LiveScience  4 December 2025  

A volcanic eruption in 1345 may have kicked off a series of events that led to the Black Death 

sweeping through medieval Europe.  

An unknown volcanic eruption in the mid-14th century may have set the stage for the spread of the 

Black Death in Europe, according to a new study. By triggering a cool and overcast period in the 

Mediterranean, the eruption started a domino effect that led to a downturn in agricultural production, 

which required merchants to import grain ð and the bacterium Yersinia pestis that causes bubonic 

plague ð via the Black Sea. 

The bubonic plague pandemic, more commonly known as the Black Death , reached Europe in 1347 

and quickly affected Italian port cities. The plague then spread throughout Europe over the next few 

years, resulting in the deaths of between 30% and 60% of the population. 

Martin Bauch, a historian at the Leibniz Institute for the History and Culture of Eastern Europe in 

Germany, told Live Science in an email that one very specific aspect of the plague pandemic intrigued 

him: "How and why did the Black Death reach Italy from the Black Sea at precisely this moment?" 

To answer this question, Bauch and Ulf Büntgen, a geographer at the University of Cambridge, 

investigated climate-driven changes in the Mediterranean that could explain the sudden appearance 

of the Black Death in 1347. Their research was published Thursday (Dec. 4) in the journal 

Communications Earth & Environment . 

When combing through contemporaneous historical accounts, the researchers noticed reports of 

reduced sunshine, increased cloudiness and a dark lunar eclipse, all independently reported by 

observers in parts of Asia and Europe between 1345 and 1349. All of these astronomical and weather 

phenomena could be attributed to a large-scale volcanic aerosol layer, which has been known to 

cause cold spells as the sulfate aerosols reflect sunlight back into space. 

Paleoclimate data gave the researchers a clue: High amounts of sulfur in polar ice cores suggested 

one or more eruptions of a previously unknown volcano around 1345. 

"We cannot say very much about the volcanic eruption," Bauch said. "From the ice cores, we know 

that the eruption must have taken place in the tropics, because sulfate was found in similar 

concentrations in the ice of both the North and South Poles." 

The researchers also looked at tree-ring data from around Europe and discovered that the summers 

of 1345, 1346 and 1347 were much colder than normal while the autumns were much wetter, causing 

soil erosion and flooding. Historical records also confirmed that changes in the environment had 

decreased the yield of a number of crops, including the grape harvest and grain production in Italy, 

requiring merchants to begin importing products from the Black Sea area to prevent famine. 
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"Upon return in the second half of 1347 CE, the Italian trade fleets, however, not only brought grain 

back to the Mediterranean harbours, but also carried the plague bacterium Yersinia pestis most likely 

via fleas that were feeding on grain dust during their long journey," the researchers wrote in the study. 

The first cases of plague in humans were reported in Venice just a few weeks after the arrival of the 

last grain ships. "This initiates the typical infection cycle," Bauch said. "Rodent populations are 

infected first; once they die off, the fleas shift to other mammals and ultimately to humans." 

Importing grain after several years' worth of volcano-induced climate change therefore prevented a 

Mediterranean-wide famine but also introduced the Black Death into Europe, the study authors 

proposed. 

"This study brings in new information on the 1345 volcano, which helps explain why the Black Death 

ð that is, the epidemic well-documented in sources from 1346 to 1350 ð happened when it did," 

Monica H. Green, an independent scholar and expert on the Black Death who was not involved in the 

study, told Live Science in an email. "But it happened how it did ð with a 'plague infrastructure' of 

rodents and insect vectors already established ð because local reservoirs had already been 

established." 

The onset of the Black Death resulted from a unique-but-random combination of short-term factors, 

like climate, and long-term factors, like the grain distribution system in Italy, the researchers wrote in 

the study. 

Even though the Black Death resulted from a rare confluence of environmental and social factors, it's 

important to gain a better understanding of the causes of past pandemics, the researchers wrote, 

because "the probability of zoonotic infectious diseases to emerge and translate into pandemics is 

likely to increase in both a globalised and warmer world." 
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18,000 dinosaur tracks discovered along ancient Bolivian coastline ð and 

they set a new record  

Sascha Pare, LiveScience   4 December 2025  

Researchers have counted 16,600 fossilized dinosaur footprints and 1,378 swim tracks at a 

site in Bolivia that showcase a variety of behaviours and different theropods from the 

Cretaceous period.  

Scientists have discovered a record-breaking number of fossilized dinosaur footprints and swim tracks 

in a national park in central Bolivia. 

The tracksite sits along what was once an ancient coastline, with ripple marks extending alongside 

the footprints and other imprints in a northwest-southeast direction, according to a new study. Most 

of the tracks belong to bipedal, three-toed dinosaurs known as theropods  that lived at the end of the 

Cretaceous period (145 million to 66 million years ago), but many bird tracks are also preserved, the 

scientists noted in the paper, which was published Wednesday (Dec. 3) in the journal PLOS One . 
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With the discovery, Carreras Pampa in Bolivia has become one of the premier dinosaur track sites in 

the world. (Image credit: Raúl Esperante) 

"This is the highest number of dinosaur footprints ever found for a single tracksite thus far," study co-

author Jeremy McLarty, a palaeontologist and associate professor at the Southwestern Adventist 

University in Texas, told Live Science  in an email. "In addition to preserving the most dinosaur tracks 

worldwide, it also preserves the highest number of swim trackways in the world." 

In total, McLarty and his colleagues counted 16,600 theropod footprints  and 1,378 swim tracks . 

These were found in Bolivia's Carreras Pampa tracksite, which was already known but hadn't been 

properly studied or documented. 

Carreras Pampa extends across 80,570 square feet (7,485 square meters) in Torotoro National Park. 

The initial work involved sweeping debris off the dinosaur imprints with brooms, clearing the tracksite 

of rocks and removing sediment in places where additional tracks were likely to be found. 

The team discovered a huge variety of footprint shapes and sizes, indicating that many types of 

theropod dinosaurs roamed along the ancient coastline. Several tracks had footprints shorter than 4 

inches (10 centimetres), which is rare in the fossil record, according to the study. It's unclear if these 

footprints were made by small theropod species such as Coelophysis or by juveniles of larger species, 

the researchers wrote. 

The largest footprints were more than 12 inches (30 cm) long, and the team thinks these may have 

been made by mid-size theropod dinosaurs such as Dilophosaurus or Allosaurus. Large theropods 

such as Tyrannosaurus rex and Giganotosaurus typically leave 16-inch-long (40 cm) footprints, the 

researchers noted. 

Carreras Pampa is unique because the footprints show different dinosaur behaviours, such as 

walking, running, swimming, tail-dragging and making sharp turns. "It preserves evidence of several 

types of unusually preserved locomotive behaviours and preserves one of the highest numbers of 

dinosaur tail traces anywhere in the world," McLarty said. 



43 | P a g e F G S  N e w s l e t t e r ,  M a y  2 0 26  
 

 
Carreras Pampa preserved tracks from theropods, which are bipedal dinosaurs with three toes. 

(Image credit: Jeremy McLarty (left) and Raúl Esperante (right)) 

The swim tracks are straight or comma-shaped grooves that often have one or two similar but smaller 

grooves next to them, McLarty said. The main groove is from theropods scratching the sediment at 

the bottom of the water with their middle toe, while the smaller grooves are from the other toes. Unlike 

other sites that preserve only individual dinosaur swim tracks, Carreras Pampa preserves alternating 

left and right tracks, he said. 

The abundance of imprints shows that Carreras Pampa was a prehistoric highway, and the parallel 

orientation of some trackways suggests some dinosaurs travelled in groups. 

Bolivia is known for being a dino track hotspot. "The tracksite with the next highest number of tracks 

is also in Bolivia," McLarty said. "The Cal Orck'o tracksite is located in an active quarry as a nearly 

vertical wall and is long and thin. The Carreras Pampa tracksite is spread out across a wider area." 
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Types of Faults in Geology ð How Earthôs Crust Breaks, Moves, and Evolves 

In geology, faults are fractures or zones of fractures in the Earthôs crust along which measurable 

displacement has occurred. The study of faults is central to structural geology, tectonics, seismology, 

and engineering geology, because faults control mountain building, basin formation, earthquakes, 

and the mechanical behaviour of the lithosphere. 

Understanding the types of faults allows geologists to interpret: 

¶ Regional and global stress regimes 

¶ Plate tectonic environments 

¶ Earthquake mechanisms and hazards 

¶ Crustal deformation through geological time 

Faults are classified primarily based on the direction of movement, orientation of the fault plane, and 

the stress field responsible for deformation. 

 

Faults, Stress, and Rock Mechanics ð The Physical Basis  

Before classifying faults, it is essential to understand the three principal stresses acting on rocks: 

¶ ůϛ (maximum principal stress) 

¶ ůϜ (intermediate stress) 

¶ ůϝ (minimum principal stress) 

Faulting occurs when applied stress exceeds the shear strength of rocks, as described by the Mohrï

Coulomb failure criterion. The orientation of ůϛ and ůϝ determines how rocks break and slide, directly 

controlling the type of fault that forms. 

Main Types of Faults in Geology  

Geological faults are grouped into four fundamental categories, each linked to a specific tectonic 

stress regime. 

1. Normal Faults  

A normal fault forms when the crust is subjected to extensional stress, causing it to stretch and thin. 

In a normal fault, the hanging wall moves downward relative to the footwall. 
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Key Characteristics  

¶ Associated with tensional (extensional) stress 

¶ Hanging wall moves down 

¶ Fault plane typically dips 45ï70° 

¶ Produces fault scarps and horstïgraben systems 

Geological Settings  

¶ Continental rift zones 

¶ Mid-ocean ridges 

¶ Back-arc basins 

Geological Significance  

Normal faults accommodate crustal extension and are fundamental to the formation of rift valleys and 

sedimentary basins. 

Examples  

¶ East African Rift System 

¶ Basin and Range Province (USA) 

Normal faulting dominates regions where ůϝ is vertical and ůϛ is horizontal. 

2. Reverse Faults  

A reverse fault develops under compressional stress, where the hanging wall moves upward relative 

to the footwall. 

Key Characteristics  

¶ Compression shortens and thickens the crust 

¶ Hanging wall moves up 

¶ Fault plane dips steeply (>45°) 

¶ Commonly associated with folding 

Geological Settings  

¶ Convergent plate boundaries 

¶ Continental collision zones 

¶ Active orogenic belts 

Reverse faults are crucial indicators of crustal shortening and are often associated with large-scale 

mountain building. 

3. Thrust Faults (Low -Angle Reverse Faults)  

A thrust fault is a special type of reverse fault with a low dip angle, typically less than 30°. Thrust faults 

can transport rock masses tens to hundreds of kilometres. 

Key Characteristics  

¶ Low-angle fault plane 

¶ Older rocks may overlie younger rocks 

¶ Formation of nappes and duplex structures 

Geological Importance  

Thrust faults are dominant in fold-and-thrust belts and represent some of the most dramatic crustal 

displacements on Earth. 
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Examples  

¶ Himalaya thrust systems 

¶ Alps and Zagros Mountains 

Thrusting reflects a stress regime where ůϛ is horizontal and ůϝ is vertical. 

4. Strike -Slip Faults  

A strike-slip fault is characterized by horizontal movement parallel to the faultôs strike, driven by shear 

stress. 

Subtypes of Strike -Slip Faults  

Right -Lateral (Dextral) Faults  

¶ The opposite block moves to the right. 

Left -Lateral (Sinistral) Faults  

¶ The opposite block moves to the left. 

Key Characteristics  

¶ Vertical or near-vertical fault plane 

¶ Horizontal displacement dominates 

¶ Linear valleys, offset streams, sag ponds 

Tectonic Settings  

¶ Transform plate boundaries 

¶ Continental shear zones 

Examples  

¶ San Andreas Fault (USA) 

¶ Alpine Fault (New Zealand) 

Strike-slip faulting reflects a stress regime where ůϛ and ůϝ are horizontal. 

Oblique -Slip Faults  

An oblique-slip fault combines vertical and horizontal movement, meaning both dip-slip and strike-slip 

components are present. 

Why Oblique Faults Are Common  

Natural stress fields are rarely perfectly aligned, so many faults record mixed displacement. 

Geological Significance  

Oblique-slip faults are common along: 

¶ Oblique plate boundaries 

¶ Continental margins 

¶ Reactivated ancient faults 

Fault Zones vs Single Fault Planes  

In reality, most faults are not single surfaces but fault zones, consisting of: 

¶ Multiple fault strands 

¶ Fracture networks 

¶ Fault breccia 
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¶ Fault gouge 

These zones may be metres to kilometres wide and strongly influence fluid flow, mineralization, and 

seismic behaviour. 

Special Fault Types in Structural Geology  

¶ Listric Faults  

Curved normal faults that flatten with depth, common in sedimentary basins. 

¶ Growth Faults  

Active during sediment deposition, producing thickened strata on the downthrown side. 

¶ Detachment Faults  

Large, low-angle normal faults associated with crustal extension. 

¶ Blind Faults  

Do not reach the surface but can still generate large earthquakes. 

Faults and Earthquakes  

Earthquakes occur when accumulated elastic strain is suddenly released along faults. 

¶ Normal faults  Ÿ shallow extensional earthquakes 

¶ Reverse/thrust faults  Ÿ large, destructive earthquakes 

¶ Strike-slip faults  Ÿ lateral rupture and surface offsets 

Fault geometry and slip rate control earthquake magnitude and frequency. 

How Geologists Identify and Study Faults  

Faults are analysed using multiple complementary approaches: 

¶ Field mapping (slickensides, offsets, breccias) 

¶ Seismic reflection and refraction 

¶ Remote sensing and LiDAR 

¶ Palaeoseismology 

¶ Microstructural analysis 

Each method helps constrain fault kinematics and evolution. 

Engineering and Environmental Importance of Fault Types  

Fault classification directly affects: 

¶ Tunnel alignment and support design 

¶ Dam and foundation safety 

¶ Groundwater flow and contamination pathways 

¶ Landslide susceptibility 

¶ Seismic hazard assessment 

Faults often act as barriers or conduits for fluids, depending on their internal structure. 
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News 

 

Greenland is rich in natural resources ï a geologist explains why  

Jonathan Paul, Associate Professor in Earth Science, Royal Holloway, University of London  

 8 January 2026  

Greenland, the largest island on Earth, possesses some of the richest stores of natural resources 

anywhere in the world. 

These include critical raw materials ï resources such as lithium and rare earth elements (REEs) that 

are essential for green technologies, but whose production and sustainability are highly sensitive ï 

plus other valuable minerals and metals, and a huge volume of hydrocarbons including oil and gas. 

Three of Greenlandôs REE-bearing deposits, deep under the ice, may be among the worldôs largest 

by volume, holding great potential for the manufacture of batteries and electrical components 

essential to the global energy transition. 

 
Greenlandôs concentration of natural resource wealth is tied to its hugely varied geological history 

over the past 4 billion years. (Credit: Jane Rix/Shutterstock) 

The scale of Greenlandôs hydrocarbon potential and mineral wealth has stimulated extensive research 

by Denmark and the US into the commercial and environmental viability of new activities like mining. 

The US Geological Survey estimates that onshore northeast Greenland (including ice-covered areas) 

https://www.geologypage.com/2025/12/what-are-the-different-types-of-faults-in-geology.html
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contains around 31 billion barrels of oil-equivalent in hydrocarbons ï similar to the USôs entire volume 

of proven crude oil reserves. 

But Greenlandôs ice-free area, which is nearly double the size of the UK, forms less than a fifth of the 

islandôs total surface area ï raising the possibility that huge stores of unexplored natural resources 

are present beneath the ice. 

Greenlandôs concentration of natural resource wealth is tied to its hugely varied geological history 

over the past 4 billion years. Some of the oldest rocks on Earth can be found here, as well as truck-

sized lumps of native (not meteorite-derived) iron. Diamond-bearing kimberlite ñpipesò were 

discovered in the 1970s but have yet to be exploited, largely due to the logistical challenges of mining 

them. 

Geologically speaking, it is highly unusual (and exciting for geologists like me) for one area to have 

experienced all three key ways that natural resources ï from oil and gas to REEs and gems ï are 

generated. These processes relate to episodes of mountain building, rifting (crustal relaxation and 

extension), and volcanic activity. 

Greenland was shaped by many prolonged periods of mountain building. These compressive forces 

broke up its crust, allowing gold, gems such as rubies, and graphite to be deposited in the faults and 

fractures. Graphite is crucial for the production of lithium batteries but remains ñunderexploredò, 

according to the Geological Survey of Denmark and Greenland, relative to major producers such as 

China and South Korea. 

But the greatest proportion of Greenlandôs natural resources originates from its periods of rifting ï 

including, most recently, the formation of the Atlantic Ocean from the beginning of the Jurassic Period 

just over 200 million years ago. 

Greenlandôs onshore sedimentary basins such as the Jameson Land Basin appear to hold the 

greatest potential of oil and gas reserves, analogous to Norwayôs hydrocarbon-rich continental shelf. 

However, prohibitively high costs have limited commercial exploration. There is also a growing body 

of research suggesting potentially extensive petroleum systems ringing the entirety of offshore 

Greenland. 

Metals such as lead, copper, iron and zinc are also present in the onshore (mostly ice-free) 

sedimentary basins, and have been worked locally, on a small scale, since 1780. 

Difficult -to-source rare earth elements  

While not as intimately related to volcanic activity as nearby Iceland ï which, uniquely, sits at the 

intersection of a mid-ocean ridge and a mantle plume ï many of Greenlandôs critical raw materials 

owe their existence to its volcanic history. 

REEs such as niobium, tantalum and ytterbium have been discovered in igneous rock layers ï similar 

to the discovery (and subsequent mining) of silver and zinc reserves in south-west England, which 

were deposited by warm hydrothermal waters circulating at the tip of large volcanic intrusions. 

Critically among REEs, Greenland is also predicted to hold sufficient sub-ice reserves of dysprosium 

and neodymium to satisfy more than a quarter of predicted future global demand ï a combined total 

of nearly 40 million tonnes. 

These elements are increasingly seen as the most economically important yet difficult to source REEs 

because of their indispensable role in wind power, electric motors for clean road transport, and 

magnets in high-temperature settings like nuclear reactors. 

The development of known deposits such as Kvanefield in southern Greenland ï not to mention those 

not yet discovered in the islandôs central rocky core ï could easily affect the global REE market, owing 

to their relative global scarcity. 
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Greenlandôs major geologic provinces with rock types and ages. (Credit: Geophysical Research 

Letters, CC BY-NC-SA) 

An u nfortunate dilemma  

The global energy transition came about due to increasing public recognition of the manifold threats 

of burning fossil fuels. But climate change has major implications for the availability of many of 

Greenlandôs natural resources that are currently blanketed by kilometres of ice ï and which are a key 

part of that energy transition. 

An area the size of Albania has melted since 1995, and this trend is likely to accelerate unless global 

carbon emissions fall sharply in the near future. 

Recent advances in survey techniques, such as the use of ground-penetrating radar, allow us to peer 

with increasing certainty beneath the ice. We are now able to obtain an accurate picture of bedrock 

topography below up to 2 km of ice cover, providing clues as to the potential mineral resources in 

Greenlandôs subsurface. 

However, progress is slow in prospecting under the ice ï and sustainable extraction is likely to prove 

even harder. 

Soon, an unfortunate dilemma may need to be addressed. Should Greenlandôs increasingly available 

resource wealth be extracted with gusto, in order to sustain and enhance the energy transition? But 

doing so will add to the effects of climate change on Greenland and beyond, including despoiling 


