Newsletter of

The Farnham
Geological Society

Volume 27, Number 3, August 2024

Field Trip to Folkstone Warren led by Dr. Simon Drake
Photo by Shira Adler-Drake

1| Page FGS Newsletter, August2024



Farnhamia A local group
farnhamensis BT within the GA
Volume 27, No. 3 Newsletter August 2024
Issue No. 125

www.farnhamgeosoc.org.uk

Editorial

Welcome to the latest FGS Newsletter. This monthd s e di t i aeaports by dhgeld gnewling
on our first Field Trip of 2024 to the Folkstone Warren and by Tessa Seward and Bob Rusbridge
on our trip to the Etches Museum and Fleet Lagoon in May.

Don 6t tbjoirugat the Maltings (and via Zoom) on Friday, 6 September at 8:00pm for Connor
Ballard6 dalk entitled AThe Search for Life on Mars from a Geological Perspectived which
promises to be an out of this world presentation!

This will be followed at The Maltings (and via Zoom)byiThe eni gmatic | ce Age b
We s t Sussex ColydDavadlBone braFridag, 4 Octoberandi The UK Search
Geological Disposal Facilityi The Rol e of the Geosphere in byeep N
Dr. Jason Canning on Friday, 8 November.

The Committee would like to encourage as many members as possible to come along to The
Maltings 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.

It is also a great opportunity to meet with your fellow Society Members and exchange all your
news and catch-up wi th friendds news.

| 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 | would urge you (and your friends and loved ones) to join those that interest

you, as wel |l as pass on any suggested tripssthat
wessa2006@hotmail.co.uk.

Also, if you have visited a site of geological interest, listened to an interesting Zoom talk, 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).

We are still looking for members to both join the FGS Committee, particularly 1T/Sound, as
well as help with organising the Societies various activities, such as our stand at the Churt
Fete or the Geological Association Festival Of Geology in London on Saturday, 2 November.
Please contact our Chair Mick Caulfield (newsletters@farnhamgeosoc.org.uk) if you would like
to help.
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Change of Venue for 2025

As was mentioned at our July Meeting at The Maltings we will be relocating our monthly meetings
to a meeting room (the Small Hall) at The Spire Church on South Street in Farnham.

Our first meeting in our new location will be Friday, 11th April 2025. It will be our AGM Meeting, with
a usual start time of 7:30 PM for an 8:00 PM kick-off.

Car parking is available in Central and South Street/S a i n s bcarmarks,oth free after 6:30 PM
and a short walk from the venue.

Further details will follow in the New Year.

All of the information contained herein, both graphics and text, is for educational purposes
only,as part of the Solhéreis no@anmerbial gaintfar 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.
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Front Cover

Our first Field Trip since August 2021 was a day trip to Folkstone Warren led by Dr. Simon Drake.
Seven FGS Members plus two guests joined Simon, his wife Shira and their dog around the Warren.

Photo courtesy of Shira Adler-Drake.
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Meeting Programme 2024

Please note The Maltings and Zoom
meeting times:
7.30 pm for 8.00 pm start.

The Search for Life on Mars from a
Geological Perspective
Connor Ballard

MSSL

Friday, 6 September

The enigmatic Ice Age boulders of the
West Sussex Coastal Plain
David Bone
Consultant

Friday, 4 October

The UK Search for a Geological Disposal
Facility i The Role of the Geosphere in
Deep Nuclear Waste Disposal

Dr. Jason Canning Friday, 8 November
Nuclear Waste Services
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Field Trip Programme
2024 and 2025

DAY TRIPS

1 2025é Dryhill Quarry

RESIDENTIAL TRIPS

1 23to 26 Sept 2024 ¢ Northern Ireland
i Led by Karen Parks, this will include the
Antrim Coast, Giant's Causeway and
the Portrush Sill.

1 Mid-June 2025 é Glamorgan Coast
U Led by John Nudds, Dept of Earth
Science, Manchester. Late
Triassic/Jurassic rocks. Could include
a visit to the Geological Museum of
Wales in Cardiff.

1 Sept 2025 ¢é Isle of Anglesey.

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

Geologist s®6 Associ
Lecture Programme 2024

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

The Geology of Woodsmith Mine,
Yorkshire

Lisa Gillespie,
Anglo American

Friday, 4 October

Geological considerations of landfill
design

Ewan Thomas,
Geotechnology

Friday, 6 December
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Reading Geological Society
Lecture Programme 2024

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

Construction in Jurassic-aged Mudstones
for the HS2 Railway
Dr. Kevin Briggs,
Bath University

Monday, 2 September

A Hot Topic!: The Geology Supporting
Geothermal Energy
Dr. Duncan Macgregor,
Macgeology

Monday, 7 October

Adventures in Martian deep time: tales
from the Perseverance and Curiosity
rovers

Prof. Sanjeev Gupta, = Monday, 4 November
Imperial College, London

Mole Valley Geological Society
Lecture Programme 2024

http://mvgs.org.uk

An introduction to the geology of
Somerset

Dr. Mark Eller,
MVGS

Thursday, 5 September

Horsham Geological Field Club
Lecture Programme 2024

http://www.hqgfc.org.uk/

Wealden fossils - it's not all dinosaurs!
Peter Austen Wednesday, 11 September
Hastings & District Geological Society

Minerals and their properties
Dr lan Carr Wednesday, 9 October
Collyers

FGS Next Lecture

The Search for Life on Mars from a Geological

Perspective
Friday,

6 September 2024 at The Maltings and on Zoom.

Connor Ballard, MSSL

Ph.D. Researcher at the Mullard Space Science Laboratory interested in

astrobiology and planetary science.

|l||!||llmu " :. -
N WL\

L

FGS Lecture Summary
Friday, 14 June 2024

On Friday, 14 June 2024, 24 members of the FGS at The Maltings, together with around 30 FGS
members plus members of other associated societies including Reading, Harrow & Hillingdon, & Mole
Valley via Zoom welcomed Dr. Colin Prosser.

Geoconservation past, present and future
Dr. Colin Prosser (Natural England)

Geology and geodiversity (often definedasé6t he nat ural range (diversity)
fossils), geomorphological (landforms, topography, physical processes), soil and hydrological
features, including their assemblages, st)raread ur es
much part of nature and nature conservation as are wildlife and biodiversity. The importance of our
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geodiversity, and the need to conserve it, however, are still not widely understood or supported
despite major advances over the last 75 years.

The History of Geoconservation

Britain has extremely diverse and scientifically important geology which in part inspired the pioneering
work in geoconservation which took place here and led to our reputation as a world leader in this field.
Early examples of geoconservation included the Committee on Boulders (1872) which sought to
locate and protect erratic boulders across Scotland, and the efforts to conserve, in situ., Carboniferous

A

0t sedaamps6é6 at Wadsl ey in Sheffield (1873) and Vict

However, it was not until the 1940s that a national, government-led, effort to establish conservation
legislation was initiated. In 1945, a nature reserves committee set up by the government, and informed
a geological sub-committee,
stated that:

6The foundat
geological science were laid
largely by investigators in
this country, and it is
important that the evidence
upon which their conclusions
were based should be
preserved for the benefit of
students for all time.
Although geological features
have not the vulnerability of
plants or animals, they may,
perhaps only from ignorance,
easily be damaged or
obscured, unless  they
receive proper care. The
country should feel pride in
the possession of classic Figurel. Fossil Grove, Glasgow. An early example of
sections or monuments of geoconservation resulted in th
international  fame  and  discovered in 1887 being protected in situ., within a purpose-built
should be anxious forthemto  building. (Copyright Glasgow Museums)

A

be adequately protected. 6

o

It went on to identify 390 geological sites worthy of conservation in England and Wales, including 8 in
Surrey. These included Badshot Farm Pit, Averley Towers Pit, Hearthstone Mines, Worms Head
Chalk Pit, Jolly Farmer Pit and Coxbridge Pit.

By 1949, legislation had been passed and the National Parks and Access to the Countryside Act
became the first national legislation anywhere to allow for the conservation of geological and
geomorphological features. This enabled the Nature Conservancy (established to implement the new
legislation) to designate geological or geomorphological features as Sites of Special Scientific
Interest (SSSIs) or declare them as National Nature Reserves (NNRs).

Between 1950 and the present-day, hundreds of nationally important geological sites were protected
through designation as SSSis (there are currently 1,221 geological SSSIs in England), with a handful
also becoming NNRs. From 1977, the process of identifying potential SSSIs, has been carried out
through the Geological Conservation Review, a rigorous process involving scientific specialists in
di fferent aspects of Britaindbs geology in detern
understanding the geological history of Britain. The SSSI series includes sites important for their
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stratigraphy, palaeontology, mineralogy, structural geology, igneous geology, and geomorphological
features and processes.

Geoconservation Today

By 1990, it was recognised that the conservatior
threatened by infill of quarries, building development, coastal protection schemes, and loss to
vegetation growth or degradation of rock faces, required more than just the nationally important SSSI

series. New county based geoconservation groups were established and local geological /
geoconservation groups have .

subsequently identified and
notified to planning
authorities, on a county basis,
over 4000 local important
geological sites (known as
Local Sites or RIGS) and
regularly undertaken work to
enhance, manage and
promote them. In addition,
since 2000, efforts by local
partnerships have resulted in
the inscription of the Jurassic
Coast World Heritage Site
and the designation of 7
UNESCO Global Geoparks
across Britain, all playing a
major part in protecting and
celebrating geology.

by

k et &y

Figure 2. Saltwells, Dudley, West ands, with exposures of
Silurian and Carboniferous rock. An urban geological NNR declared
in 2020, located within the Black Country UNESCO Global Geopark,
These initiatives, combined  \hich is conserved and managed for the benefit of scientific study,

with the nationally important  educational use and the enjoyment of the large population which lives
SSSIs and NNRs, provide a  adjacent to it.

rich resource of locally,

nationally, and internationally important geological sites, with local groups in many counties,
government agencies such as Natural England, and the staff of Geoparks and the Jurassic Coast
World Heritage Site, working to conserve, manage and promote our geological heritage. There is
also now an international association focussing on geoconservation, numerous papers, text books
and handbooks on geoconservation are being published, and the free Earth Heritage magazine
Earth Heritage 7 The Geological and Landscape Conservation Magazine (Ref. 1) publishes
examples of good practice as well as sharing government policy updates and funding opportunities.

Facing the Future

Whilst there have been major advances in geoconservation over the last 75 years, sites are still
threatened and resources for geoconservation continue to lag far behind those for wildlife
conservation. Furthermore, the challenges of a growing population demanding increased land for
development and resources, the impacts of climate change, less public engagement with, and
understanding of, the natural environment, and the relatively low public profile of geodiversity when
compared with biodiversity, mean that the direct pressure on geological sites from development, and

the indirect pressure arising a low level or policy recognition and resourcing, are both likely to
increase. To overcome this, itodés vital rdmotaand we a
our geological sites, engaging with local people and decision makers wherever possible.

‘N
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I'tés import
make geology as
relevant as possible
to people in their
everyday lives.
Highlighting the links
between geology
and the 17 United
Nati onds
Sustainable
Development Goals
THE 17 GOALS |
Sustainable
Development (Ref.
2)
achieve this.

Telling the local
people and the
international

community about
your local geology
and your geology
group by organising
local events for
International

is one way to

A el

Figure 3. Pitstone Quarry SSSI, Buckinghamshire, showing ice-age
involution features. Enhancing exposures and providing opportunities for
the public to learn about geology is vital in building the understanding and
support needed to successfully conserve our geological heritage. (Photo.
Nick Pierpoint)

Geodiversity Day (Ref 3)(6 October every year) and registering them on their website, is another
way of doing something to promote and help conserve our geological heritage for future generations.

References & Further Reading:

1.

Earth Heritage Earth Heritage i The Geological and Landscape Conservation Magazine
(https://www.earthheritage.org.uk/)

2. https://sdgs.un.org/goals

3. https://www.geodiversityday.org/

4. Evans, D., Brown, E., Larwood, J., Prosser, C., Silva, B., Townley, H and Wetherell, A. 2023.
Geoconservation: principles and practice. Natural England General Publication NE802, Natural
England. ISBN 978-1-78367-390-2 Geoconservation: Principles and practice - NE802
(naturalengland.org.uk)

Glossary:

SSSI Site of Special Scientific Interest

NNR National Nature Reserves

RIGS Regionally Important Geodiversity Sites

UNESCO Global Geoparks A single, unified geographical areas where sites and landscapes of

international geological significance are managed with a holistic
concept of protection, education and sustainable development.

Dr. Colin Prosser is the Principal Specialist in Geoheritage and Geoconservation at Natural England,
the government agency responsible for nature conservation in England.
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Originally trained as a palaeonto
of applying legislation, shaping policy and developing practical
approaches to conserving our best geological and geomorphological
features and sites.

He i s a Counci l Me mber and pas of
Association, a member of the UK Committee on UNESCO Global
Geoparks and served on t he Geo

Geoconservation Committee for 20 years.

He has published well over 100 articles and papers on geoconservation
and since 2013 has been an editor
Association, specialising in papers on geodiversity and geoconservation.

eedi |

History Of Geology aem_AcJdiyKuZz0n306falLi5Uz5CZMrPzL
_ _ T IR60HewVXXUt6TEzDkdt93W4btdRgMD

Maria Matilda Ogilvie Gordon Rla-pAcQ1biR{IH2Q1UhxDetd7R

Born: 30 April 1864; Died: 24 June 1939 é 2. https://en.wikipedia.org/wiki/Maria_Gordon

aged 75.

Scottish biologist and palaeontologist Dame Anne Phillips

Maria Matilda Ogilvie Gordon.
Born: 18 March 1803; Died: 29 May 1862 é

Ir?spired_ by foss_il _corals, she _ became_ a aged 509.

pioneering geologist in The Dolomites creating o _ )
detailed geological maps and publishing some Anne Phillips was an English geologist. She
of the first field books for the general public. is most notable for discovering a fragment of

conglomerate that helped clarify the history of
the Malvern Hills. She also worked as an
assistant to her brother John Phillips who was
also a geologist.

References:
1. http://www.bressan-geoconsult.eu/maria-

matilda-ogilvie-gordon-and-her-research-

in-the-

dolomites/?fbclid=IwZXhObgNhZWOCMTA Reference:
AAROBEWr52ezShGOUL2HXRQGrz2CER https://en.wikipedia.org/wiki/Anne_Phillips (ge
c sVppyLRAONmMo Omgqg tZxLXtYZIMU oloqist
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Field Trip

Report on FGS field meeting to Folkestone Warren
By Angela Snowling

Date: 6 April 2024. Leader: Dr. Simon Drake

All photographs by Angela and Philip Snowling, unless otherwise
credited.

Postcode for start of morning session CT18 7HT

Postcode for start of afternoon session CT196DT Dr. Simon Drake

Aim: To explore the range of historic and current
landslips at Folkestone Warren, engineering mitigations and current
monitoring methods.

Simon guided the group along three parallel traverses across the Warren:

1 West to east along the Old Dover Road - at the top of the cliff.

T West to east from the Martello Tower to Warren Halt i along the undercliff (Warren Halt was
open as a station during the first and second world wars and is now closed).

1 East to west return section - along the heavily concreted shoreline.

INDEX, EXPLANATION
o
KEY TO GEOLOGICAL COLOURS
vasr

Figure 1. BGS geological map view of The Warren.
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The discussions covered:

The stratigraphy of the Warren area (Fig. 1).

Historical reports of slip movement in the area.

The types of historic and current structural failure that can be seen.
The remedial measures used.

The range of monitoring used in the past compared to the current day.

=A =4 =4 =4 =4

A. Stratigraphy

Simon described the stratigraphy of Folkestone Warren within the eastern part of the northern limb of
the Wealden Anticline. The anticline formed in the Alpine Orogeny.

The stratigraphy commences with the Folkestone Sands (from the Lower Greensand), overlain by

Gault Clay (approximately 5m thick is exposed at the shoreline on the beach near Copt Point; the
complete layer is approx. 40m thick) followed by the Lower and Middle Chalk. Above the Chalk there

is a major unconformity with the next layer beinga6cl ay with flintsd format.i
10,000 years old. Various dating methods have been used to date this layer including optical
stimulation. Small exposures of this formation could be seen on the top of the cliff. This had poured

over the Chalk face in several places, following heavy rainfall during the previous week (Fig. 2).

S Ton

Figure 2. Example of recentwashouté 6 cl ay with fl.intsd brown
B. Types of slip found at the Warren

Pre-existing normal fault planes dipping at approximately 60° - 70° in the Chalk are marked by
vegetation changes. The first documented slips occurred a few years after the Folkestone Pier was
built in 1810. The Great Fall of 1915 (caused by a 6 d o mi n o cokapsé ef enang fault blocks)
resulted in the development of the undercliff area known as Little Switzerland and Horsehead Point.
More recent slips have occurred as more sand was added to the west of the pier and continued
erosion of the area around Copt Point plus allied periods of excessive rainfall are intimately linked to
historical and recent landslides. These are continuing today despite various remediation attempts.

Simon showed historical pictures of how the 1915 slip had affected the coastline and railway. The
amount of material that fell was so large that it completely moved the Folkestone to Dover railway
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southwards towards the sea (see curved line of old railway in Figs 3a and 3b, now part of a pathway
to the shore).

The 1915 fall occurred as troops were being taken to the port at Dover and was so strong that it
moved the engine and the first carriage off the line. It took over three hours before the passengers
(mainly troops) were asked to calmly disembark and return on foot to Folkestone Station via the
Martello Tunnel. The tunnel itself had been damaged and about 50m of the western end removed
following a landslip in the 1870s. An arcuate band of Gault Clay was created in the bay but was
washed away within a month.

Simon noted that the normal faults due to extensional jointing are found on the outer arc of an
anticline/antiform,wh er eas styl ol iteds ( oft emtheinnerdidé indicatihgo n e )
volume loss/compression. At the base of the block deformation changes in the soft Gault Clay, listric

faults are found.

Two additional zones of slippage have been identified from cores within the Gault Clay i the first
within the upper smectite layer and the second in the lower pyrite layer at the base.

Figure 3a. View from clifftop showing
displacement of old railway line.

i R/A o L bl W
Figure 3b. Current railway position with
historic position along path to the south (right).

Heat and water also play a large part and the most notable slips have occurred following a year of
heavy rain. The Dover Coastal Strategy Report predicts up to 75m of coastal erosion east of The
Warren until the end of the century but notes that prediction of the next slip is impossible in the
presence of highly variable water flows through the rocks (21 addits have been dug to monitor water
flow through the area, but 6 out of 20 are now full of debris and some have had to be reinforced with
concrete rings every two metres since they were first built).

Historic reports indicate two main types of slip: massive M type (fSlip 19 falls occur as the high cliffs
collapse; they then fall onto pre-existing saturated landslip and can thus produce R type (rotational
slippage) slides (fSlip 29 as pre-existing landslip as it becomes loaded. Such a mechanism is believed
to have been the cause of the Great Fall in 1915 (Fig. 4).
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Geology and slips at Warren Halt. Photographs show nature of basal slip surfaces i.e.fully softened/remoulded or slickensided clay but with
original fabric still identifiable and the drilling of drainage probe holes into broken saturated chalk rubble from a new heading constructed in
slipped intact Gault located landward of the railway.

Figure 4. Types of slip in the Chalk and in the Gault Clay (source: Réfilections by C Warren, The
Folkestone Warren Landslide: Geology and Engineeringg.

C. Monitoring methods

Various geotechnical services are monitoring the
near to the campsite on the Old Dover Road over the Abbots Cliff tunnel. Trains run at 20mph through
this section and would stop if a fall is imminent.

Mi ni Glgir lkad & mahe tagnkcswere observed in an area of the Old Dover Road, which had
developed during the previous week (Fig. 5). The cracks in the tarmac show evidence of extension,
i.e. fault plane orientated at approx. 60 degrees.

a S s PESe e e e Figur 6. Sensor located in Old Dover Road.
Figure 5. Mi ni Olgirlae@& ncr ac k
developed during the previous week.

One method of monitoring ground motion is via sensors as shown in Fig. 6. Other methods include:

1 Twice yearly LIDAR readings (although these are taken in the summer when the water levels
are highest in the winter months).
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1 Large shape arrays taken every half a metre within boreholes. These measure tension and
compression along a steel hawser (NB these cease to work in the presence of water).

9 Satellite monitoring of ground motion (swelling implying a compression and depression an
expansion).

9 Ground penetrating radar.

1 Drones using battery operated cameras check for addit collapse.

Later when walking down the undercliff path Simon noted that a new fault had been generated in the
previous week. It tapered out at the top as shown in Fig. 7 with a throw of over a metre further down
the footpath (Fig. 8).

y ]
Figure 7. Active fault development in the path
towards the shore.

i

Figure 8. Throw of recent fault on footpath.

The material on the footwall of the fault was a melange of chalk (from previous falls) and tarmac from
the former path.

Simon mentioned how in the absence of slickensides geologists in Greece measure how recent a
fault is by examining growth rings on lichen. Lichen at the top of a fault contains growth rings indicating
an older age whereas fewer rings (if any) indicate a recent movement at the base of a fault.

As we arrived on the shore, we observed the heavily cracked concrete apron and were advised that
much of this movement had occurred in the last week. The concrete was a mitigation employed to
prevent the toe of the fall lifting up at low tide, i.e. prevention of an R type slip.

The collapsed block formed in 1915, known as Horsehead Point, consists of Melbourne Rock. This
indicates the junction of the Lower and Middle Chalk (Fig. 10).

On the final leg of the walk, we encountered an outcrop which showed many layers of a fining upwards
sequence (typical of a sand bar in a river) yet the sequence was of chalk. It was not known what had
caused it, although speculation about reworked faulting may explain it in part (Fig. 11).

On reaching the end of the walk Tessa thanked Simon for a most informative and reflective day.
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SRS s
Figure 10. Melbourne Rock and the concrete apron built following the 1915 Great Fall.
L to R: Mike Millar, Mick Caulfield, Jared Hazelby (temporary day member), Kirsty Kirkman (temporary
day member), Philip Snowling, Tessa Seward, Angela Sno!
John and Anne Heward, Shira Adler-Drake (assistant leader) and Louella Ward (assistant leader).
(Credit: Shira Adler-Drake)

Figure 11. The conundrum?
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Field Trip

Report on the FGS visit to The Etches Collection: Museum of Jurassic
Marine Life

By Tessa Seward
Date: 19 May 2024, AM.

Aim: To view the collection of late Jurassic age fossils housed by the
museum and the interactive displays.

On 19th May a group of us took a field trip to the Fleet Lagoon in Dorset. On the way we visited the
Etches Collection which hosts a collection of Late Jurassic marine fossils, mainly found from the
Kimmeridge Clay Formation by Dr. Steve Etches MBE himself. | was excited and eager to see the
newest exhibit. This is the complete pliosaur skull which was featured in the BBC programme
AAttenborough and Th eanGisrowanpenraaentdispiaghere in the museum.

The skull was extracted from a 25-metre-
high section of cliff near Kimmeridge Bay.
It was discovered by the fossil collector
Philip Jacobs (a friend of Steve Etches)
who first spotted the snout on the
foreshore in April 2022. The preparation
and restoration needed to display it took
10 months. This particular pliosaur would
have been a formidable creature some 10
T 12 metres long and still a juvenile! It was
fantastic to see but unfortunately it was
very difficult to photograph and mine
doesndt icd@ig. )t j ust

The fossil gallery also had interactive CGl 3
and videos plus information displays next o

to the exhibits, all of which gave very clear X - NG
explanations about them. | learnt that | R sty T )
pliosaurs were the apex predator in the  Figure 1. Complete pliosaur skull. (All photos by Tessa
Jurassic seas. Their prey, amongst Seward)

others, included ichthyosaurs, fish and

also fellow pliosaurs!
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There were also other parts on display from different pliosaurs including a lower jaw, 2 metres long
(from which its estimated that the whole creature was between 8 1 9 metres) (Fig. 2) and limb bones
bearing the teeth marks of other pliosaurs (Fig. 3).

Camibotsm /' »
Phiosaurs ealing) plmm@:-,
-

— .4"‘ ;f :‘ = : 1 ’
Figure 2. Pliosaur lower jaw. Figure 3. Pliosaur limb bones bearing
the teeth marks of other pliosaurs

Other fossil vertebrates of varying completeness are represented in the collection including
ichthyosaurs (Fig. 4), plesiosaurs, fish plus invertebrates such as squid, ammonites and even
ammonite eggs (Fig. 5).
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Figure 4. Ichthyosaur

The museum also has a workshop and lab where you can often view specimens being prepared for
display, an entrance hall with shop, plus interactive CGlI displays and a fossil handling collection that
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you can view through a microscope (Fig. 6), which | thought wonderful for getting children fully
involved.
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Figure 5. Ammonite eggs. Figure 6. Fossil viewing through microscope.

It was a fascinating morning, after which we set off to spend the afternoon fossil hunting on the Fleet
Lagoon.
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Report on FGS field meeting to Fleet Lagoon

By Bob Rusbridge
Date: 19 May 2024, PM. Leader: Alan Holiday

Aim: To study the sedimentary rocks
and associated fossils on the southern
limb of the Weymouth Anticline.

Our field trip leader was Alan Holiday, a former
teacher who lives in Weymouth and enjoys his
retirement immersed in various geological activities.

The structural geology of the coastal area facing the
Fleet Lagoon is dominated by the asymmetrical
Weymouth Anticline (Fig. 1) which produces a shallow
dip to the south all the way from Chickerell to Portland.
This and the complex erosion that has taken place i Mo .
since the sediments were laid down means that Alan Holiday (Credit: Rockwatch)
different localities expose different strata in a temporal
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sequence. For this field trip, we visited three localities (Fig. 2) starting in the east and moving west,
effectively back through time.

N Weymouth Anticline Isle of Portland S|
Chickerell 1 |

Figure 1: North to South seismic section crossing the Weymouth Anticline and passing across the Isle
of Portland. (Image (Ref 1): Merlin Energy / UKOGL)
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Figure 2: Simplified geological map of the Fleet Lagoon area with locations indicated. (Image (Ref 2):
lan West)
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Locality 117 Camp Road, DT4 9HG (Corallian Group)

Parking at the end of Camp Road which leads from Wyke Regis to the sea, we walked east before
dropping down onto the beach (Fig. 3). Corallian limestone (Oxfordian 154.8-161.5 Ma) was then
visible between layers of clay. The oolitic character of this could be seen through a hand lens as
spherical particles (ooids). The rocks contained skolithos (burrows of various marine organisms). We
also found echinoids (fossil sea urchins).

Stop #1

Figure 3. The team in action at Camp Road. (Credit: M Caulfield)

Not all of the action visible from the Camp Road area took place millions of years ago. Storm waves
can produce large volumes of water which overtop Chesil Beach and sink through the pebbles on the
landward side. When this water meets the underlying clay, it mobilises the pebbles and pushes them
into the Fleet. This creates headlands jutting out into the Fleet and large holes in the back of the
beach known as cans or canns. These structures underline the point that both Chesil Beach and the
Lagoon are highly dynamic entities which may look very different to the field trippers of the future. Will
the Lagoon continue to exist?

Locality 27 Tidmoor Cove, DT4 9TP (Oxford Clay)

Parking in a layby on the B3154 through Charlestown, we walked along a track to Tidmoor Point.
Much mud here despite the bright sunshine. The beach here is Oxford Clay (Oxfordian 154.8-161.5
Ma and Callovian 161.5-165.3 Ma). Historically this clay has been exploited by local brickworks.

Fossils observed included small ammonites and belemnites but generally pickings were thin, may be
a bit Acollected out 0.

Locality 37 Moonfleet Manor Beach, DT3 4ED (Forest Marble)

Finally, we drove to Moonfleet Manor Hotel and parked there before walking through the hotel grounds
to the beach. This is dominated by Forest Marble (Bathonian and Bajocian 165.3-170.9 Ma - stages
of Middle Jurassic).
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Forest Marble is a shelly limestone. One theory of its creation refers to a shallow marine environment,
e.g. coastal, with high energy conditions due to wave action which broke up the organisms now

Figure 4a. Forest Marble fom Moonfleet. Figure 4b. More Forest Marble from Moonfleet.
(Credit: Bob Rusbridge)

preserved as fossils. See Fig. 4a and 4b for samples from walk; fossil remains of various marine
creatures are easily visible. The beach contained a lot of this material, easily spotted.

We di dn 0 tbedclatey aurseivésé a palaeontologist, Dr. Clive Griffiths, working for the Natural
History Museum, who described himself as a brachiopod specialist, was also looking around.

Figure 5: The team at Moonfleet. L to R: Ann Heward, John Heward, Mick Caulfield, Katherine
Rusbridge, Bob Rusbridge, Gillian Collins and Tessa Seward.
(Credit: Alan Holiday)
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Altogether a very pleasant afternoon for which thanks to our local leader Alan Holiday and organiser
Tessa Seward.

References:

1. A Geophysical Stroll Around The Isle of Portland
https://www.merlinenergy.co.uk/a-geophysical-stroll-around-the-isle-of-portland/

2. Geology of the Fleet Lagoon - Field Guide by lan West.
https://wessexcoastgeology.soton.ac.uk/Fleet-Lagoon.htm

Fossils along the Fleet Lagoon
By Alan Holiday
All photographs by Alan Holiday. All drawings from NHM's British Mesozoic Fossils.

Locality 1: Camp Road, Wyke Regis

Walk down the footpath to Fleet Shore. Working south exposures of
Corallian and Kimmeridge Clay are encountered. The large oyster
Ostrea delta are common (Fig. 1).

Working north to the Bridging Camp at
Camp Road is an outcrop of oolitic
limestone (Osmington Oolite from the
Corallian stage of the Jurassic, 155 million
years). Fossils found include the small
echinoid Nucleolites scutatus (Fig. 2) which
looks rather like a small pebble. The oolitic
limestone tells us about the environment of

the time similar to modern day Bahamas _
with shallow tropical seas. Figure 1. The large oyster
Ostrea delta.

Most of the creatures living in the sea at the

time were broken up by strong currents but the echinoids survived as they
lived buried in the sediment. Occasionally bivalves (oysters) and gastropods
(snails) can be found but preservation is often poor.

Figure 2: Echinoid
Nucleolites scutatus. L ocality 2: Tidmoor Point, Chickerell

Take the footpath on south side of the army firing
range and on reaching the Fleet shore walk north. If firing is taking place
go south into Tidmoor Cove.
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The Oxford Clay (160 million years) outcrops along the Fleet, north and
south of Tidmoor Point. Ammonites can be found, sometimes as
compressed casts and sometimes pyritised. The main one is
Quenstedtoceras lamberti (Fig. 3) which is the zone fossil for part of the
Oxford Clay. Bullet shaped belemnites are numerous but small. Bullets
from the firing range can also be found!

Pentacrinus can also be found which have a distinctive 5-pointed star (Fglggrr]estz:dtoceras
shape form (Fig. 4). This is a different type to the crinoid illustrated in Fig. lamberti

6. Occasionally crystals of gypsum can be found. These are colourless and
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transparent and can be scratched with a
fingernail as the mi
Scale of hardness 2).

Locality 3: Moonfleet

The Forest Marble (Fig. 5) extends along
the Fleet to the Moonfleet Hotel where on
the beach pieces of very fossiliferous thinly
bedded limestone can be found. The fossils
are mostly broken up and the rock was
formed in a high energy (shallow water)
marine environment. The shells were
probably transported into the area after the
organisms died.

Fossils include crinoids (sometimes known as sea
lilies (Fig. 8)). Fragments are found rather than the
whole, but you may find the calyx as seen below
(Fig. 7). Fragments of oysters and brachiopods are
also common. You will need to look carefully!

Figure 6: Crinoid crown.

calyx.

Note:

I The Forest Marble is not a marble senso stricto: true marbles are

Figure 7: Crinoid

Figure 4: Pentacrinus, a distinctive 5-pointed star
shaped crinoid.

Figure 5: Forest Marble - very fossiliferous
thinly bedded limestone.
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limestones that have been recrystallised during metamorphism.

Crinoids are marine animals belonging to the phylum
Echinodermata and the class Crinoidea. They are an ancient
fossil group that first appeared in the seas of the mid Cambrian,
about 300 million years before dinosaurs. They flourished in the
Palaeozoic and Mesozoic eras, and some survive to the present
day.

Myths and legends - Crinoids are sometimes referred to as sea
lilies because of their resemblance to a plant or flower. In parts
of England, the columnals forming the stem are called fairy
money. Star-shaped examples of these were associated with the
sun by ancient peoples and given religious significance. Robert
Plot (16400 1 6 96) named t he sstrstoses.el |

Figure 8: Crinoid.
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Outreach
Churt Fete 8 June 2024

On Saturday, 8 June at the Churt Fete on the Churt Recreation Ground, some 6 miles south of
Farnham, Peter Luckham, Janet Catchpole and Mick Caulfield of the FGS had a stand displaying
some of the Societies fossils and minerals.

A large crowd was in attendance at the Fete enjoying such events as the dog show, tug-of-war and
sack race among a large number of stands from local societies and
businesses.

The FGS had a steady stream of
mainly families with young to teenage children interested in geology,
as well as FGS Member Gillian Collins. We handed ou
literature and some Cretaceous brachiopods to the children and
FGS flyers to the adults. Hopefully one or two of the adults might be
interested in joining the Society.

Peter Luckham, our former Treasurer and long-standing member of
the Society, was awarded the AFreedom
recognition of his work both within the parish and for his continuous
support of the Fete over a number of years. Congratulations Peter!

FGS6 Peter Luc
awardedthe il Fr e e dthem
P a r iofChuart.

VAN
e\

Samda, 8th June
Z-S)n

el = =

Examples of some of the minerals and fossils on display at the Churt Fete.
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News
Fossils found in Somer s et by girl, 1 l-ever nemtng b e
reptil ed

Experts believe remains belong to a type of ichthyosaur that roamed the seas about 202m
years ago

Nicola Davis,

The Guardian Science
correspondent

17 April 2024

Fossils discovered by an 1l-year-
old girl on a beach in Somerset may
have come from the largest marine
reptile ever to have lived, according
to experts.

The fossils are thought to be from a
type of ichthyosaur, a prehistoric
marine reptile that lived in the time of
dinosaurs. The newly discovered
species is believed to have roamed
the seas towards the end of the
Triassic, about 202m years ago.

Palaeontologist Dr. Dean Lomax (left) with Ruby and Justin
Reynolds and Paul de la Salle (right), who found remains that
belonged to the same species of ichthyosaur.
(Photograph: The Guardian, Supplied)
The team have named the species
Ichthyotitan severnensis, meaning figiant fish |izard of the Sev

AThis giant probably represents the | arbgaakomaxmar i n
a palaeontologist at the University of Bristol and co-author of the research, adding that comparisons

with fossils from other ichthyosaurs suggested the creature would have been about 25 metres in

length I about the size of a blue whale.

nOf course, we have to be careful with such esti ma
bones, 0 he added. fBut nonet hel es s, simple scalin
when comparative materi al is scarce. o0

The team say samples from the fossils suggest the creature was still growing. And there is another

twist. A We believe t hese ichthyosaurs ar e t he | ast
shastasaurida, whi ch went extinct during the gl obal mas s
said Lomax.

Writing in the journal Plos One, Lomax and colleagues report how the first pieces of the jawbone
were discovered by Justin Reynolds and his daughter Ruby i co-authors of the paper i on the beach
at Blue Anchor in May 2020, when Ruby was 11.

The pair contacted Lomax, who alongside members of the Reynolds family, joined the search for
further pieces. Among those who also joined the hunt was Paul de la Salle, an expert from the
Museum of Jurassic Marine Life in Dorset who in 2016 had discovered a jawbone from what appeared
to be a new species of ichthyosaur at a beach in Somerset. That specimen was subsequently studied
by Lomax and colleagues.

When the team fitted the fragments of the new fossil together they found it belonged to the same
species as the specimen discovered by De la Salle. In both cases the fossilised bone is the surangular
T along, curved structure that sits at the top and back of the lower jaw.
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L o ma x sai d: A Wh - = i
described the first specimen in
2018, it showed unusual features
that suggested it might represent
something new. However, we
refrained from giving it a name,
considering that it was incomplete
and also partly e

AHaving two examg
bone with the same unique features
from the same geologic time zone
supports our identifications of
something new, especially when
combined with the fact that these
two bones appear roughly 13m
years after their latest geologic
relatives with a

Ichthyotitan severnensis is thought to have become extinct
at the end of the Triassic period.

(Nllustration: Sergey Krasovskiy)
Dr. Nick Fraser, a palaeontologist at
National Museums Scotland, who was not involved in the study, said the identification of the bone as
part of the lower jaw from an ichthyosaur was very convincing.

Al t hi nt stime bwodr was & gigardgimbeast, possibly one of the largest marine reptiles of all
t i me, 0 Butdrasemsaidlit.was questionable whether the creature should be assigned as a new
species. AFor me it is a bit too incomplete f
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Jupiter's violent moon lo has been the solar system's most volcanic body
for around 4.5 billion years

"lo represented a big mystery because its surface doesn't hold a record of its history the way
that the surfaces of less active moons do."

Robert Lea, space.com 18 April 2024

The solar system's most volcanic body, the Jupiter moon lo, has been in turmoil for at least 4.57 billion
years, right back to its birth and the infancy of the sun.

Those are the findings of a team of scientists who examined lo with the Atacama Large
Millimetre/submillimetre Array (ALMA) to track sulfur and chlorine in the Jovian moon's atmosphere.

Scientists have understood that the gravitational tug-of-war between Jupiter and the neighbouring
Jovian moons Europa and Ganymede generates immense tidal forces within lo that cause its intense
volcanism. What wasn't clear until now was just how long the influence of Jupiter and its moons had
been wreaking havoc on lo. That's because the constant flow of lava from the extreme volcanism
across its surface keeps this moon looking fresh.

"lo's surface is very 'young,' meaning that the lava flows and volcanic plume deposits cover up any
features that are more than around 1 million years old," Katherine de Kleer, team leader and assistant
professor of planetary science and astronomy at Caltech, told Space.com. "Therefore, it has not
previously been possible to learn anything about lo's volcanic history beyond the past million years,
which is very recent from a geological perspective. lo represented a big mystery because its surface
doesn't hold a record of its history the way that the surfaces of less active moons do."
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The solar system's most volcanic body, the Jovian moon lo, as seen by the Galileo spacecraft. (Image
credit: NASA/JPL-Caltech)

lo's atmosphere can't hide the age of its volcanism

The extreme volcanism of lo depends on the precise arrangement of the three moons and the
rhythmic gravitational dance in which they orbit Jupiter.

"lo is in an orbital resonance with Europa and Ganymede, meaning that their orbital periods are
integer multiples of one another,” de Kleer said. "For every four orbits of lo, there are exactly two
orbits of Europa and one orbit of Ganymede. This means that the moons' gravitational effects on one
another are at the same place every orbit, tweaking the orbits from circles into ellipses."

She added that once these moons are in ellipses, their distance from Jupiter changes as they go
around, so they experience changing gravity from Jupiter. The changing amount of Jupiter's gravity
felt by lo results in rock tides on the moon, and lo's shape is compressed and stretched out every
orbit, which lasts only 1.8 Earth days. This generates friction in the moon's mantle, which produces
enough heat to melt rock.

The gravitational push and pull of Jupiter, Europa, and Ganymede on lo generate tidal forces so
intense that they can cause the surface of the moon to rise and fall by heights as great as 330 feet
(100 meters). That is equivalent to the surface of Earth in New York suddenly jumping up above the
top of the Statue of Liberty.

The big question is: Has this been happening for as long as these moons have existed?

"Computer simulations published over the past 20 years have shown that lo, Europa, and Ganymede
could have been captured into their current resonant orbital configuration right as they are forming,"
de Kleer continued. "This resonance is what ultimately causes the volcanism. Therefore, it makes
sense that if the moons were in this configuration from the time of their formation, lo would have been
volcanic for that same time period."

With scientists unable to glean information about how long lo has been highly volcanic, de Kleer and
colleagues used ALMA, an array of 66 radio antennas in the Atacama Desert of northern Chile, to
hunt for clues in its thin atmosphere.
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Juno observed Jupiter's moon lo in visible and infrared light during a May 1, 2023, flyby, yielding this
composite view showing hot spots across the surface of the solar system's most volcanically active
world. (Image credit: NASA/JPL-Caltech/SWRI/ASI/INAF/JIRAM)

In particular, they looked for stable isotopic radios of sulfur and chlorine-bearing molecules. The team
found that both elements are more present in heavy isotope variants 8 atoms with higher numbers
of neutrons & compared to the average value found across the solar system that occurs as the result
of lighter isotopes from other world's upper atmospheres.

On lo, volcanism causes the material to be continuously recycled between the moon's interior and its
atmosphere, and de Kleer and crew found as a result of this, the Jovian moon has lost as much as
94% to 96% of its lighter sulfur isotopes. This is something that would have only been possible in the
face of billions of years of volcanism going right back to the birth of lo.

"We used sulfur isotopes in lo's atmosphere to deduce that lo has been producing sulfur-rich gas &
and, therefore, that it has been volcanically active & for billions of years," de Kleer said. "This is a
nice confirmation of some prior predictions that have been made."

For de Kleer, the results represent a long-term fascination with lo providing answers to nagging
qguestions. "l have been fascinated by the question of lo's long-term evolution for as long as | have
studied lo," she said. "I'm interested not just in how planets and moons are today, but how they got
to be the way they are.”

And the Caltech professor isn't done with lo yet, either. After answering questions about the Jovian
moon's fiery nature, she wants to know if it ever had a cooler aspect, and if so, if this previous
incarnation was destroyed by the satellite's volcanism.

"As for what is next, I'd love to know whether lo once had a water ocean and ice crust, as its
neighbours Europa and Ganymede do, that was subsequently lost by volcanism or some other
means," de Kleer concluded.

The team's research was published on Thursday (April 18) in the journal Science.
Reference:
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Scientists may have pinpointed the true origin of the Hope Diamond and
other pristine gemstones

Stephanie Pappas, Live Science 21 April 2024

Researchers suggest that the famed Golconda diamonds, including the Hope Diamond and
Koh-i-noor, may have originated from a volcanic outcrop nearly 200 miles from where they
were mined.

Researchers may have found the true origin of the Hope
Diamond, the Koh-i-noor and other famous, flawless
gemstones.

These diamonds, known collectively as the Golconda
diamonds, are special because they have few
inclusions and are very low in nitrogen, making them
very clear and free of sparkle-disrupting flaws. They are
also large. The Koh-i-noor, now one of the British Crown
Jewels, weighs a whopping 105.60 carats. The Hope
Diamond, held at the Smithsonian's National Museum The Hope Diamond may come from the
of Natural History in Washington, D.C., weighs 45.52  Wajrakarur kimberlite field in modern-day
carats. Andhra Pradesh, a new study suggests.
(Image credit: Shutterstock)

These diamonds were discovered in southern India
between the 1600s and the 1800s and carry stories of colonialism and controversy. Most are how
held outside India, and there are calls to repatriate many of them because of their cultural and religious
significance. These diamonds also tend to have a larger-than-life aura. The Hope Diamond, for
example, is said to be cursed. So is the Regent Diamond, now in the collection at the Louvre (that
diamond is also said to have been smuggled out of a mine by an enslaved miner who stashed it in an
open leg wound.)

The Golconda diamonds were found in so-called placer mines, which are shallow pits dug into
riverside sediments; the diamonds were carried with these sediments to the riverbanks. But diamonds
come to Earth's surface inside large volcanic eruptions called kimberlites, and no one knew where
the kimberlite rocks that bore these diamonds might be found.

Now, new research published March 15 in the Journal of Earth System Science suggests that the
diamonds may have come from the Wajrakarur kimberlite field in modern-day Andhra Pradesh, up to
186 miles (300 kilometres) from where they were mined.

The findings do leave some uncertainty, however, said
Yaakov Weiss, a geochemist who studies diamonds at
The Hebrew University of Jerusalem. The researchers
studied the geochemistry of common diamonds from the
lithosphere & the rigid crust and upper mantle 8 and
determined that the Wajrakarur field could host
diamonds. The Golconda diamonds, however, form
deeper in the mantle, perhaps as deep as the transition
zone near Earth's core.

The Koh-i-Noor diamond is a large,
colourless diamond. (Image credit: World
History Archive / Alamy Stock Photo)

"The analysis is related mainly to lithospheric diamonds,
and we believe the larger diamonds are coming from
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deeper in the Earth,"” Weiss, who was not involved in the research but reviewed the paper for
publication, told Live Science. "So, it still has some uncertainty."

To attempt to trace the source of the Golconda diamonds, Hero Kalra, Ashish Dongre and Swapnil
Vyas 0 all geoscientists at Savitribai Phule Pune University in India 0 studied the chemical
signatures of nearby kimberlites and lamproites. These are rocks that came from the base of the crust
and upper mantle, where most diamonds form.

They found that kimberlite rocks from the Wajrakarur field likely rose from the depths where diamonds
are forged and host minerals that tend to co-occur with diamonds. They then conducted surveys using
remote-sensing data, such as satellite imagery and vegetation and moisture measurements.

These surveys revealed a long-dry ancient river channel that could have swept diamonds from
Wajrakarur to the Krishna River and its tributaries, where the stones were eventually found.

Linking a kimberlite field where standard lithospheric diamonds are found with the deeper Golconda
diamonds isn't a slam dunk, though, Weiss warned. These deeper diamonds have different
chemistries and could, theoretically, still have come from elsewhere.

No one knows exactly how these deep diamonds reach Earth's surface, he said. They may rise up
from the deep mantle on hot fountains of magma known as mantle plumes and then get wedged in
the lower crust and upper mantle with more run-of-the-mill diamonds that form in those regions. Then,
when a kimberlite eruption occurs (probably as a result of a supercontinent breakup), all of the
diamonds erupt to the surface at once.

However, it's very challenging to discover the origins of the Golconda diamonds directly, because
these diamonds lack the tiny inclusions that hold fluids from the mantle where the diamonds first
formed. This makes them beautiful and sought-after as gems, Weiss said, but it gives geochemists
very little to work with. As a result, the Golconda diamonds will probably always retain a bit of mystery.
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Excavating the 'Rutland Sea Dragon'
Merlin Energy Resources Ltd. News 22 April 2024

A few years ago in January 2021, an almost complete ichthyosaur skeleton was discovered at the
Rutland Water Nature Reserve in Leicestershire. The 10m long skeleton (the largest found in the UK
to date) was carefully excavated and studied. Merlin Energy Resourcesbprincipal stratigrapher, Phil
Copestake, was involved in dating the skeleton using associated microfauna.
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The full paper 6 Excavating the ORutland Sea Dragonbd: The
found in the UK (Whitby Mudstone Forwaspublishedin Toar
October last year and describes the full excavation process and preliminary research findings. This

interesting read is publicly available (Ref. 2).
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Gas discovery at Irish prospect could bring down emissions stemming
from energy imports, report finds

Dragana Nikge, Offshore Energy 23 April 2024

UK-headquartered and AlM-listed oil and gas player Europa Oil & Gas is determined to move forward

with the development of a license offshore Ireland, following a recent report that showed the potential

of its gas prospect to strengthen the countryés en
by significantly lowering the dependence on emission-intensive imports.

The company has published a third-party report containing the results of an updated study that
calculated the expected emissions associated with the planned development of a future 1 TCF
indigenous gas discovery on the lIrish offshore license FEL 4/19. The report, compiled by
sustain:able, a UK-based company that specializes in forecasting greenhouse gas emissions
associated with the upstream oil and gas industry, is the product of a remapping exercise of the
prospects on the license and the 2022 emissions data recently published by the UK government.

The report was commi ssioned f ol | owlnishffeaBVestospedi s r e cC
in the Slyne Basin, which the UK player classified as lower risk because it is located only 18 kilometres
from the Corrib gas field and associated gas processing infrastructure.

Will Holland, Chi ef Executi ve Of f updated emis§ionseportorginforcessha i d : f
importance of the gas resource at Inishkea West, which has the potential to not only eradicate the
need for higher emissions intensity gas imports from the UK for up to 3 years, but also a discovery
would help Ireland meet its carbon emission reduction targets. A discovery at Inishkea West could
provide security of gas supply for Ireland during the transition to renewable energy, which is in line
with the EUO6s stated goals for diversity of gas s

AFEL 4/ 19 contains the large 1.5 TCF | ow risk I nic¢
to existing infrastructure, a discovery could be brought online quickly providing domestic gas with, as
this report demonstrates, significantly lower emissions intensity than imported gas from the UK,
Norway or further afield. We are now in the process of progressing FEL 4/19 to drilling, which requires
us to attract additional partners to this highly |

Even though the UK player temporarily stopped the farm-out process for the license to spruce up
subsurface imaging last year, it plans to restart the process following this report and the recently
secured extension of FEL 4/19 to January 31, 2026.

The updated Irish license emissions report states that the projected production from Inishkea West
has the potential to almost eliminate the need for gas imports from the UK in 2030 through to the end
of 2032, based on demand predictions by the Sustainable Energy Authority of Ireland (SEA). As a
result, a discovery at this prospect could curb emissions associated with gas imports.

In line with this, the carbon intensity of the indigenous gas from the license is expected to be 12 times
lower than the weighted average carbon intensity of imported gas into Ireland from the UK in 2022,
estimated to be 36 kgCO2/boe.
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While the average operational life-of-field emissions intensity for the Corrib gas field was found to be
5.3 kgCO2e/boe, the average operational life-of-field emissions intensity for indigenous gas on the
license is forecast to be nearly 50% lower or 2.8 kgCO2e/boe.

The findings state that liquefied natural gas (LNG) accounted for 26.7% of gas imported from the UK
in 2022 with a weighted average carbon intensity of 78 kgCO2/boe, which is over 27 times more CO2
than the gas from the license.

According to the report, one of the main reasons for the low emissions associated with the
development of this potential gas discovery is the fact that gas would be produced through the existing
subsea pipeline and facilities located at the Bellanaboy gas terminal.

Other factors said to be contributing to low emissions encompass the quality of the gas and the low
levels of impurities associated with it, the quality of the reservoir anticipated, the projected initial
production rates from Inishkea West wells, as well as the anticipated size of the gas resource, and
the forecast production profiles linked to a gas discovery on the license.
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Geol ogi st s di scover rocks wi t h t he ol
magnetic field

The 3.7 billion-year-ol d rocks may extend the magnetic fiel do
Jennifer Chu, MIT News 24 April 2024

Geologists at MIT and Oxford University have uncovered ancient rocks in Greenland that bear the
ol dest remnants of Earthdéds early magnetic field.

The rocks appear to be exceptionally pristine, having preserved their properties for billions of years.
The researchers determined that the rocks are about 3.7 billion years old and retain signatures of
a magnetic field with a strength of at least 15 microtesla. The ancient field is similar in magnitude to
the Earthés magnetic field today.

The open-access findings, appearing today in the Journal of Geophysical Research, represent
some of the earliest evidence of a magnetic field surrounding the Earth. The results potentially extend
the age of the Earthés magnetic field by hundred:

pl anetés early contdkebholdons that helped | ife

AnThe magnetic field is, in theory, one of the rea
planet, o0 says Claire Nichols, a former MIT postdo«
of planetary processes aghtomdgoeticdieldproiectsaus fom haymful Al t 6
radiation from space, and also helps us to have oceans and atmospheres that can be stable for long
periods of time. o

Previous studies have shown evidence for a magnetic field on Earth that is at least 3.5 billion years

old. The new study is extending the magnetic fiel
AiThat ds i mportant because thatés the time when we
the Robert R. Shrock Professor of Planetary Scienc
Pl anetary Sciences (EAPS). § hréundtaHesv hubdred tmhlidnsyearma g n e t
earlier, it could have played a critical role in 1

Nichols and Weiss are co-authors of the new study, which also includes Craig Martin and Athena
Eyster at MIT, Adam Maloof at Princeton University, and additional colleagues from institutions
including Tufts University and the University of Colorado at Boulder.
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Claire Nichols and colleagues stand on the outcrop of a banded iron formation containing the oldest
records of Earthés magnetic field. The Greenland i
(Credit: Claire Nichols)

A slow churn

Today, t he Eafieldis posveretd bygts motten on core, which slowly churns up electric

currentsinaselfgenerating Adynamo. 6 The resulting magnet:i
like a protective bubble. Scientists suspect that, early in its evolution, the Earth was able to foster life,

in part due to an early magnetic field that was strong enough to retain a life-sustaining atmosphere

and simultaneously shield the planet from damaging solar radiation.

Exactly how early and robust this magnetic shield was, is up for debate, though there has been
evidence dating its existence to about 3.5 billion years ago.

AiWe wanted to see i f we deyornda®.5 Rilkon geard and hail downrhewc or d
strong that early field was, 0 Nichols says.

I n 2018, as a postdoc working in Weissd | ab at the
to the Isua Supracrustal Belt, a 20-mile stretch of exposed rock formations surrounded by towering

ice sheets in the southwest of Greenland. There, scientists have discovered the oldest preserved

rocks on Earth, which have been extensively studied in hopes of answering a slew of scientific
guestions about Earthés ancient conditions.

For Nichols and Weiss, the objective was to find r
field when the rocks first formed. Rocks form through many millions of years, as grains of sediment

and minerals accumulate and are progressively packed and buried under subsequent deposition over

time. Any magnetic minerals suchasiron-o x i des t hat are in the deposits
magnetic field as they form. This collective orientation, and the imprint of the magnetic field, are
preserved in the rocks.

However, this preserved magnetic field can be scrambled and completely erased if the rocks
subsequently undergo extreme thermal or aqueous events such as hydrothermal activity or plate
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tectonics that can pressurize and crush up these deposits. Determining the age of a magnetic field in
ancient rocks has therefore been a highly contested area of study.

To get to rocks that were hopefully preserved and unaltered since their original deposition, the team
sampled from rock formations in the Isua Supracrustal Belt, a remote location that was only accessible
by helicopter.

il to6s akiometres alvdy fom the capital city, and you get helicoptered in, right up against the
ice sheet, 0 Nichols says. nHer e, you have the woi

A

dramatic expression of the ice age. Ités a really
Dynamic history

The team returned to MIT with whole rock samples of banded iron formations & a rock type that
appears as stripes of iron-rich and silica-rich rock. The iron-oxide minerals found in these rocks can
act as tiny magnets that orient with any external magnetic field. Given their composition, the
researchers suspect the rocks were originally formed in primordial oceans prior to the rise in
atmospheric oxygen around 2.5 billion years ago.

AfBack when there wasndt oxygen in the atmosphere,
in the oceans wuntil it reached a critical concent i
ités basically a r etshuel to coefa nisr oann dr ad enp onsgi T &i entygd ooen vt &
beauti ful, weird rocks that donot l ook | i ke anyt hi

Previous studies had used uranium-lead dating to determine the age of the iron oxides in these rock

samples. The ratio of uraniumtolead (U-Pb) gi ves scientists an esti mate
found that some of the magnetized minerals were likely about 3.7 billion years old. The MIT team,

in collaboration with researchers from Rensselaer Polytechnic Institute, showed in a paper published

last year that the U-Pb age also dates the age of the magnetic record in these minerals.

The researchers then set out to determine whether the ancient rocks preserved magnetic field from

that far back, and how strong that field might have been. @ The sampl es we think ar
that very old signature, we then demagnetize in the lab, in steps. We apply a laboratory field that we

know the strength of, and we remagnetise the rocks in steps, so you can compare the gradient of the
demagnetization to the gradient of the lab magnetization. That gradient tells you how strong the
ancientfieldwas , 6 Ni chol s expl ai ns.

Through this careful process of remagnetisation, the team concluded that the rocks likely harboured
an ancient, 3.7-billion-year-old magnetic field, with a magnitude of at least 15 microtesla. Today,
Earthdés magnetic field measures around 30 microte:

iltds half the strengt h, but the same order of meé
strength as todaydés field implies whatever is driwv
in power over billions of years. o

The teambs experiments also showed that the rock
undergone two subsequent thermal events. Any extreme thermal event, such as a tectonic shake-up

of the subsurface or hydrothermal eruptions, could potentially heatup and erase a rock
field. But the team found that the iron in their samples likely oriented, then crystallized, 3.7 billion

years ago, in some initial, extreme thermal event. Around 2.8 billion years ago, and then again at 1.5

billion years ago, the rocks may have been reheated, but not to the extreme temperatures that would

have scrambled their magnetization.

AThe rocks that the team has studied have experier

on our planet, 0 says Annigqgue van der Boon, a pl an
who was not i nvol ved i n tdore adotaidoyk.on cofstratingawlithh o r s
geol ogi cal events have affected the rocks at di ff
iThe team have taken their time to deliver a very
not give up their secrets easily, 0 says Andy Bigg
Liverpool, who did not contrreistudttes tteeltl he ssttihdayt. tit
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field was alive and well 3.7 billion years ago. Knowing it was there and strong contributes a significant
boundary constraint on the early Earthods envi

The results also raise questions about how the ancient Earth could have powered such a robust

ronme

magnetic field. While todaybés field is powered

A

that the inner core had not yet formed so earlyinthe pl anet 6s evol uti on.

It

ource from what we have today, 0 Weiss says.
ut 1 tés also a touchst on gal flaoets. Itisuggests pdanets mhobughogt
the galaxy probably have lots of ways of powering a magnetic field, which is important for the question
of habitability el sewhere. o

O n

Definition:

1 Microtesla = an Sl unit of magnetic flux density equal to 10'© teslas.

1 Tesla =the Sl derived unit of magnetic flux density, equal to the magnitude of the magnetic
field vector necessary to produce a force of one newton on a charge of one coulomb moving
perpendicular to the direction of the magnetic field vector with a velocity of one meter per second.

Reference:

https://news.mit.edu/2024/geologists-discover-rocks-oldest-evidence-earths-magnetic-field-0424

Jersey rumbled by 1.7 magnitude earthquake
BBC News 28 April 2024

Parts of Jersey (in the Channel Islands) were rumbled by a 1.7 magnitude earthquake on Saturday,
the British Geological Survey (BGS) has recorded. Small tremors were felt across the parts of island
during the early hours, according to local people.

BGS experts said they had recorded the quake, which struck at a depth of 3.7 miles (6km), at about
01:42 BST. They added that the quake's epicentre was about 6 miles (9km) offshore south-southeast
of the island.

Reference:

https://www.bbc.co.uk/news/world-europe-jersey-68915292

Portsmouth university team chosen for T. rex skeleton research
Emily Ford, BBC News 28 April 2024

Multimillion-pound scientific research of a T. rex skeleton will be led by palaeontologists in
Portsmouth. The University of Portsmouth team will be handling the study of Tyrannosaurus rex,
Trinity. The dinosaur owes its name to it consisting of bones from three individuals discovered
between 2008 and 2013 in the US.

The Phoebus Foundation bought Trinity for 5.55 million Swiss francs ($6.2m; £5m) at auction last
year.

The so-called "Team T. rex" in Portsmouth features anatomist Dr. Nizar Ibrahim and his PhD
students Megan Jacobs and Stella Angelika Ludwig, along with undergraduate Josephine Pallister
and Masters student Hamzah Imran.

They will be collecting data on the size and appearance of Trinity's bones, the age of the dinosaurs,
and palaeopathologies - ancient evidence of traumatic injuries and disease.
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Trinity is currently being exhibited at the Aathal Dinosaur Museum in ZUrich, Switzerland. |
(Image Source: University Of Portsmouth)

Dr. Ibrahim said: "Working on this T. rex is of course something five-year old Nizar would very much
approve of, and | have enjoyed every minute of it. For my students, it's obviously an opportunity and
experience of a lifetime and | am very happy that they get to use their impressive knowledge of
dinosaur anatomy working on this iconic creature."

Many famous dinosaur mounts consist of remains of multiple individuals because most finds are
incomplete. Trinity's skeleton consists of 293 original bones and is approximately 12m (39ft) long
and 4m (13ft) at the shoulder.

PhD student Ms Jacobs said: "It's every palaeontologist's dream to work on T. rex. It has to be the
most iconic dinosaur going. Seeing Trinity for the first time was incredible, just to realise how big these
animals actually are."

Trinity will be exhibited in the Aathal Dinosaur Museum in Zurich, Switzerland, until 19 January 2025
- when it is expected to be displayed in several other international museums. The dinosaur's final
destination will be in a permanent exhibition at the Boerentoren in Antwerp.

Reference:

https://www.bbc.co.uk/news/uk-england-hampshire-68899887

Perenco fined record £225,000 for exceeding vent consent
Press Release NSTA 30 April 2024

1 59 tonnes of gas vented by operator without consent
1 Oil and gas producers are required to meet venting obligations

Perenco UK Limited (Perenco) has been fined £225,000, the highest ever financial penalty handed
out by the North Sea Transition Authority (NSTA), for venting 59 tonnes of gas for over a month
from its Dimlington onshore gas processing plant without consent.

36| Page FGS Newsletter, August 2024


https://www.bbc.co.uk/news/uk-england-hampshire-68899887

The company had permission to vent 235 tonnes from 1 January - 31 December 2022 but exceeded
that limit on 6 November and vented the extra gas until a new consent was issued on 14 December
2022.

The company produces natural gas from fields in the Southern North Sea and operates terminals in
Dimlington, East Yorkshire, and Bacton in East Anglia.

Perenco stated that it had systems to track the daily volumes of gas it emitted. However, there was
an absence of internal mechanisms to ensure that any risks identified through this system were
appropriately actioned.

The central objective of the financial penalty in this case is deterrence, with the penalty being set at a
sufficient l evel to reflect this and the serious
engagement with the NSTA in the lead-up to identifying that a breach had occurred.

The NSTA aims to eliminate unnecessary or wasteful flaring and venting of gas. The OGA Strategy
includes a requirement for industry to reduce greenhouse gas emissions from sources such as flaring
and venting to assist the drive to net zero.

To support that, the NSTA monitors performance and works with industry to reduce emissions. In
September 2023, we reported that North Sea emissions had been cut for three years in a row, and
there had been a 23% drop in total emissions since 2018.

The OGA Plan places further emphasis on emissions reduction requiring industry to adopt a range of
decarbonisation measures including taking actions to support zero routine flaring and venting by 2030.

Jane de Lozey, NSTA Director of Regulation, said: AiReducing greenhouse gas

mai ntaining UK energy supply, is essential, and we
challenges. Operating within consent and prompt engagement with the NSTA helps maintain
confidence in the sector. However, as todaybs fir

failures to meet regulatory obligations.o
Reference:

https://www.nstauthority.co.uk/news-publications/perenco-fined-record-gbp225000-for-exceeding-
vent-consent/

New oil and gas |licences strengthen eve
OEUK news 3 May 2024

Of fshore Energi es URKI1mewpiband gaslliwgnées to operbters by thd North
Sea Transition Authority (NSTA) strengthens energy security and business confidence across all
sectors as the expansion into wind, hydrogen and

The licences are chiefly for gas extraction from the southern North Sea, with the potential to come on
stream to power and heat the UKO6s businesses and |
the UK less reliant on imported gas, which the NSTA has shown to be more carbon intensive. This

means the |licences wil/ help to | ower the nationd
attractive investment environment that can enable a homegrown energy transition and kickstart
economic growt h.

31 licences have been of f er e d33rdlicentsihgeroundiaiftar igorbus a n ¢ h €
environmental checks. This is important news for people across the industry and its supply chains,
which support over 200,000 jobs up and down the Ul

A total of 82 offers to 50 companies have now been made in the round which attracted 115 bids from
76 companies across 257 blocks and part-blocks. The licences offered in the round have the potential
to add an estimated 600 million barrels of oil equivalent ( mmboe) wup to 2060, or 5
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Of fshore Energies UK6és CEO David Whitehouse comme!

ANew oi l and gas | icences benefit every sector in
homegrown gas into our grid, reducing our reliance on more carbon intensive imports from overseas.

These licences will help to protect jobs and powerandhe at t he nationbdés firms an
the next generation of | ow carbon infrastructure |

Aln this gener al el ection year, we face a choice:
kickstart economic growth by backing our people, our offshore firms and our world class supply chain,
or we can import even more energy and fail to grow our new wind, hydrogen and carbon capture
industries. Our energy security, economic growth, and thousands of jobs in almost every
parliamentary constituency up and down the UK are

iWe al/l recogni se that our energy miXx must change
accelerating the drive to net zero. But this journey will take time. Meanwhile our North Sea basin is
naturally declining. We have over 280 oil and gas fields but by the end of the decade 180 of them wiill
have stopped producing. We need the churn of [|ic
and communities across the country and meets our ¢

How many active oi l and gas fields are there in 1t

There are currently over 280 active oil and gas fields in the North Sea and by 2030 around 180 of
those will have ceased production due to natural decline. The industry needs new licences to ensure
no cliff edge in domestic production. OEUK has warned that without fresh investment the UK will be
reliant on oil and gas imports for 80% of its nee:q

Why does the UK need more oil and gas | icences?

Data from NSTA shows the UK only replaced 3% of production with new reserves in 2022, meaning
that only 1 new barrel was invested in for every 33 existing barrels produced today (source: NSTA Oil
and Gas resources report [Ref. 2])

OEUK expects that 20 fields will have stopped producing last year, whilst only two will have started

producing. For every one oil and gas well drilled,
Will the oil and gas produced in the UK be used i
Around 75% of the UKOs tot al energy comes from oil

North Sea, while produced oil plays an important role in meeting UK, as well as European energy
security, where over 70 per ecOEUKEcandmictRapert 2028 fRef. o i |

3) .

wi || new oi l and gas production in UK waters preve

Analysis from the NSTA in July showed that the carbon footprint of domestic gas production is around
one.quarter of the carbon footprint of imported | i ql

As the UK is a rapidly declining producer of oil and gas, new oil and gas licences reduce the rate of
declining UK supplies, rather than increase it above current levels T so that the UK remains on track
to meet net zero by 2050.

Has anything altered between tranche 2nd & 3rd announcements from the 33rd Licence
Round?

There is a new clause which relates to co-location for certain blocks will be included in these offers.
OEUK have been advised other seabed stakeholders, Crown Estate, Crown Estate Scotland and the
offshore Wind Lease holders have been informed atthe samet i me of t hi s new cl aus

The NSTA advised AAs part of the assessment the NS
direct or very close proximity to The Crown Estat ¢

Over the preceding months there has been significant engagement between the NSTA and both these
agenciesonhowco-l ocati on can be managed.
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Does each |licence represent a new oil or gas

No. Each license does not represent a new oil field. Companies require licenses for a range of activity
inso-c al | ed TiiAchréfdlycnkapped sections of the seabed in UK waters T starting from seismic
and initial exploratory work through to production, either near existing infrastructure in previously
known fields or in new fields.

Licensing is a normal part of most energy production regimes and is used in the UK to manage the
development of oil and gas, wind and most recently, carbon capture projects. It is part of a bigger
process which companies must undertake to explore, analyse, produce and then eventually
decommi ssion energy production.

There is a constant churn in domestic production, meaning as reserves are depleted, licensed
production is decommissioned, and new licences are required to simply maintain the rate of decline.

f

el «

The UKb6s oil and gas regi me its forHieeacesi subject toestgic | at e

commercial, environmental and health and safety

References:

1. https://oeuk.org.uk/new-oil-and-gas-licences-strengthen-every-sector-of-the-uk/

2. https://www.nstauthority.co.uk/news-publications/reserves-and-resources-2022-report/

3. https://oeuk.org.uk/oeuk-economic-report-2023-uk-must-supercharge-homegrown-offshore-
energy-to-deliver-net-zero-and-growth/

Siberia's 'gateway to the underworld' is growing a staggering amount
each year

Sascha Pare, Live Science 6 May 2024

The Batagay megaslump 6 a 3,250-foot-wide (990 meters) depression in the permafrostin the
Russian Far East 8 is "actively growing" by a massive amount every year, scientists have
found.

The "gateway to the underworld," a huge crater
in Siberia's permafrost, is growing by 35 million
cubic feet (1 million cubic meters) every year as
the frozen ground melts, according to a new study.

The crater, officially known as the Batagay (also
spelled Batagaika) crater or megaslump, features
a rounded cliff face that was first spotted on
satellite images in 1991 after a section of hillside
collapsed in the Yana Uplands of northern Yakutia
in Russia. This collapse exposed layers of
permafrost within the remaining portion of the
hillside that have been frozen for up to 650,000
years 0 the oldest permafrost in Siberia and
second oldest in the world.

permafrost in northern Yakutia, Russia.
(Image credit: NASA Earth Observatory)

New research suggests that the Batagay megaslump's cliff face, or headwall, is retreating at a rate
of 40 feet (12 meters) per year due to permafrost thaw. The collapsed section of the hillside, which
fell to 180 feet (55 m) below the headwall, is also melting rapidly and sinking as a result.

"Rapid permafrost thaw features are widespread and observed to increase in Arctic and sub-Arctic
ice-rich permafrost terrain,” the research team wrote in a study, published online March 31 in the
journal Geomorphology. However, the amount of ice and sediment lost from the Batagay
megaslump is "exceptionally high" due to the sheer size of the depression, which stretched 3,250
feet (990 m) wide as of 2023.
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The megaslump measured 2,600 feet (790 m) wide in 2014, meaning it grew 660 feet (200 m) wider
in less than 10 years. Researchers already knew it was growing, but this is the first time they have
guantified the volume of melt gushing out of the crater. They did so by inspecting satellite images,
field measurements and data from laboratory testing on samples from Batagay.

The results indicated that a region of ice and
sediment equivalent to more than 14 Great
Pyramids of Giza has melted off the megaslump
since it collapsed. The rate of melting has remained
relatively steady over the past decade, occurring
mostly along the headwall on the western, southern
and southeastern edges of the crater.

The Batagay megaslump is "still actively growing,"
the researchers wrote in the study, but there is a
limit to how far it can expand. The permafrost
remaining inside the crater is only a few feet thick,  New research suggests the Batagay crater, or
so "the possibility of further deepening has megasiump, in Siberia is growing by a
practically already been exhausted due to the  gtaggering amount each year. (Image  credit:
underlying bedrock geology.” Padi Prints / Troy TV Stock via Alamy)

Reference:

https://www.livescience.com/planet-earth/arctic/siberias-gateway-to-the-underworld-is-growing-a-
staggering-amount-each-year?utm_term=8DEBC9E5-6C7F-4337-AFFF-
D9A51CC6C2C0&Irh=840a98cbe34ba22d824f6df096d90a0be8fe4763876a779b0361304855882d8
f&utm campaign=368B3745-DDE0-4A69-A2ES8-

62503D85375D&utm medium=email&utm content=EEB635EA-DE95-4340-B2F3-
78BBFA3E4CD3&utm source=SmartBrief

The Craton Enigma: Scientists Propose a New Continental Formation
Theory

Penn State, SciTechDaily 11 May 2024

Ancient, vast stretches of continental crust know
billions of years through shifts in landmasses, mountain formation, and ocean development. Scientists
from Penn State have suggested a new mechanism that could explain the formation of cratons
around 3 billion years ago, shedding lightonalong-st andi ng question in Eart h¢

The scientists reported in the journal Naturet hat t he continents may not he
oceans as stable landmasses, the hallmark of which is an upper crust enriched in granite. Rather, the

exposure of fresh rock to wind and rain about 3 billion years ago triggered a series of geological

processes that ultimately stabilized the crust 8 enabling the crust to survive for billions of years

without being destroyed or reset.

The findings may represent a new understanding of how potentially habitable, Earth-like planets
evolve, the scientists said.

Implications for Planetary Evolution

iTo make a planet |1 ke Earth you need to make cont
said Jesse Reimink, assistant professor of geosciences at Penn State and an author of the study.

iScientists have thought 0othe cantinents doecang stable and thenme t h
emerged above sea |l evel. But what we are saying i

Cratons extend more than 150 kilometres, or 93 mil es, from the Earthos
0 where they act like the keel of a boat, keeping the continents floating at or near sea level across
geological time, the scientists said.
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