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Editorial

This edition of the newsletter includes snippetg@dlogical / astronomical observations gleanenhfome
of the many scientific journals reaching our merskaerd which they thought might be of interest teeoimembers
of the Society. This is considered to be prefertéd]ast producing the summaries of the talks aeld frips. | would
be glad to get some feedback from members whethelike having these additional snippets.

My personal feeling is that it is important to pide good (even if long) summaries of our talks &aldi
trips for those members who were unable to atteagvents and to include plenty of diagrams, plrafuits etc. to
assist in any explanations/enjoyment. | also fleal it is my job to provide a permanent record batthe Society
has done as a true reflection of the Society fauréureference.

Having said that, | also think it is a very goodado provide members with additional snippetstdvant
interest to most members, so feel free to sendnya@Eppets which you have come across. Pleasédgrawe with
full details of the origins of the articles andtbéir authors, so that | can give due recognitmtheir provenance
and expertise.

Liz Aston

Wealden petroleum production: past, present and prspective
Summary of lecture given by prof Richard Selley, Inperial College, London

The surface expression of the Wealden anticlipéais for all to see. It is composed of Cretacesediments
with Purbeck (Upper Jurassic) sediments croppirtgrotine core. Seismic imaging of the subsurfacefiomed by
boreholes, reveals that the Weald is a biconvex éérCretaceous, Jurassic and older sedimentseThelside the
organic-rich shales of the Lias and Kimmeridge €ldgeconstruction of the evolution of the Wealdvehthat it
was a subsiding basin that was inverted at theobtite Cretaceous Period. Thus the organic rickeshraatured to
generate petroleum at greater depths and tempesahan they are today.

Oil seeps out of the ground at several locatiomesscthe Weald and water wells have been notofmus
emissions of ‘foul gas’ (methane) for centuriesl889, the discovery of methane bubbling in a watell at
Heathfield lead to the first commercial productadrpetroleum in the Weald. Towards the end of &s¢ tentury 13
oil & gas fields were found in an arc around thet f&f the North & South Downs. The petroleum ipped in faulted
anticlines and produced from Jurassic limestondssand reservoirs.

1 FGS Newsletter-June 2017



In recent years there has been much enthusiagmdducing gas and oil from fractured shales. Tiwcppal
target has been naturally fractured limestonedytlimerbedded with the Kimmeridge Clay. At the éiraf writing
no company has requested permission to hydraylitaltture a well in the Weald Basin.

Whether or not recent enthusiasm for exploringuioconventionally trapped petroleum in the Weald is
justified, depends on the drilling of several wefisllowed by prolonged flow tests, with or withohydraulic
fracturing. Meanwhile exploration for conventiowyaitapped petroleum continues, as at Bury Hill. 8ahthe vast
figures for Wealden petroleum are vastly exaggdraléere is a common misconception in the mediassnong
financiers of the difference between in place resesl and economically producible reserves. Opposito
petroleum exploration and production is often bamedgnorance coupled with failure to appreciat ithminent
energy ‘Trilemma’ facing the UK.

How | ended up as a geologist
Summary of FGS March lecture given by David Walmsey

This article gives a brief look at how | becamesalggist and at the variety of work | have donetighout
my career, this sort of variety is typical of mgmpfessionals — one has to know one’s stuff andhlea the hoof
when necessary.

| was born and brought up in a geologically intengsarea with quarries and Wolsortian mud mourds t
play in and on. Choosing my ‘A’ levels with theéntion of becoming a vet, | had a gap in my timietamd took
geology as a “fill in” subject. Having an excelleggology teacher in Mr (Jessie) James and an outiflestyle |
decided to take a degree in geology at Aberystwiriversity. As an undergraduate, | mapped parhefualley
above Balachulish which contained some of the mba#lenging geology of the UK and good training rioy later
career (Figures 1, 2). Having once helped the @et caesarean on cow at my in-laws farm | reali$ed! made the
right decision.
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Fig 1: Laroch Valley Sgorr Dhearg and Ballachulish Fig. 2: Allt Sheileach Section.
Thesis Mapping Area 1972.

My first job as a geologist in 1975 was with theuBoAfrican Geological Survey where | was employed
map the northern part of the Transkei from the Praburg Mountains to the Indian Ocean (Figure Bg geology
covered the strata from the Early Permian Dwykét&ithrough the Permian, the Triassic Ecca anduBetseries
to the Jurrasic Drakensberg Volcanics. The geolalgp featured the massive intrusions of doleriteyaald-
renowned area for this event. The area had firsh lImapped by Dutoit who was an early advocate ofirental
drift. In one area | was initially fooled by bouldeof granite lying on the surface which led méetieve that | was
mapping the ancient granites and schists knowheabasement. It wasn't until | realised that itrdidit in with the
rest of the geology that | established that thddws were weathered out from the Dwyka Tillite &adl originally
been brought there by glaciers in late Carbonifeearly Permian times.

The Transkei is the home of the Xhosa people amalsl able to observe their way of life such as gatbe
firewood (Figure 4).
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Fig. 3: Map of the N part of the Transkei. Earlyrﬁn to Fig. 4: Xhosa people gathering firewood, a regular
Jurassic Drakensberg Volcanics. chore

On my return to the UK I joined the National CoaleBd (NCB) Opencast Executive and worked on finding
and proving coal deposits that could be opencasedniThis involved assessing potential reservesoaf using
geological maps where evidence of previous miniag shown, and proving the seams, using drillingrtiegies
(Figures 5, 6, 7 and 8). Increasingly sites wetmébto be contaminated by previous industrial uskthe work had
to be designed to protect the workforce from hand to restore sites without the contaminants beirigk to the
environment.

The amount of coal recoverable from a site dependthe in situ thickness of coal, the percentagelaf
workings and the standoff and batters requirecktaeate the overburden.

The St Aidans disaster (Figure 9) occurred in Mar@88 when a huge block of land slid into the eatiawm
allowing the adjacent River Aire to flow into theéma and flooding it to a depth of ~61m (200ft). Sxtimes events
unfold that take people completely by surprise tislwas one of them. Fortunately it wasn’t my falthough it
was foreseeable. No account had been taken ofrit@tsecting faults, that could be seen on the ditek working
plans. Additionally the coal seams beneath the tivagel not been worked but those adjacent had hitletfect that
subsidence from differential coal mining had ocedrrweakening the strata and locally increasindifisadjacent
to the excavation. The site was eventually recalbgemoving the river and canal and accessing &a &million
tonnes of coal. It is now a country park.

In 1993 the NCB ceased to exist and | was appoiasegeotechnical engineer to North Yorkshire County
Councils Waste Regulation Dept. to regulate thestantion of landfill sites and their monitoringstgms for gas
and groundwater - a requirement of the EU Lan@itective (Figure 10).
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Fig 6: Coal

seams

A new geological experience for me was the disgpwéclay dissolution pipes — these were in a Magre
Limestone quarry. These are caused by the dissolofi underlying beds of gypsum creating a subbtexaa cave,
the roof of which collapsed creating a cavity whibbn filled with clay marl from above. The movermehlarge
blocks of limestone even with a shallow dip andwader present, but just a thin clay layer and jomtwas a
reminder of how little it takes to create thesaatibns.
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Fig. 7: Opencast Coal Mine Design

Fig. 9: St Aidans opencast mine now restored witiixD
power station in the background

Fig. 11: Dissolution pipe
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Fig.8: Opencaat mine using a dragline
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Fig. 10: A modern landfill site with multi-layerdshrriers to
prevent the escape of liquids (leachate) to groatemand
landfill gas (methane) to the surrounding grounitke Tain
liners (upper plastic and clay) performance is riwed by
an underlying secondary liner of clay with a drg@dayer.
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Fig. 14: Model showing #scape of creosote into the River
Calder from various directions/sources within tleeltock.

Fig. 13: The River Calder

In 2000 a European Directive on contaminated laogired the Environment Agency (EA) to regulate and
remediate the more difficult Special Sites and $wappointed to carry out that task. The pollutigreieosote of the
River Calder (Figure 13) had been occurring siheedarly 1970s. A site investigation was used tdehbow the
creosote was getting into the river (Figure 143 an appropriate scheme of a sheet pile wall aeddeption trench
was constructed, which has been successful.

The legal justification for this being a SpeciaeSvas that the site was situated at a locati@adir licensed
by the EA and therefore qualified under the Patrdgulations enacted by the Environment Protection1990.

Fig. 15: Sheet pile wall and interception trencﬂmructed to prtect Calder River

Hampole Quarry, the tyre dump below (Figure 16) w&pecial Site because a fire would have polltited
Magnesian Limestone, a major aquifer listed ingame Regulations. The site was close to the A1MEtltoast
main line, and 10,000 people. Previous fires hahhmontained but a major event was always on thas cafter

initially removing tyres it was decided to re-ptefihe dump and build a containment system of géiteeshale and
limestone.
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Fig 16- Hampole Quarry — beore and after the tyearance.

Fig. 17: The last tyre — time to retire. Fig. 1&tirement - the Silurian/Carboniferous unconforniityhe Yorkshire
Dales part of a FGS field trip.

The last tyre!! (Figure 17). | thought this wasttrfg tribute to my career as a geologist and diedtito retire
on a high, leaving me free to accompany FGS on roétiyeir field trips (Figure 18) — better thanesgt!
David Walmsey

Early planet Earth
News snippet fromNew Scientist 3rd June 2017 page 10

For a brief time during its infancy Earth was a, liatughnut-shaped blob callegnestiaRocky worlds can
be pulverised by collisions with each other, mushrimg into synestia before cooling off and becomingre
familiar-looking celestial spheres, a new studyssay

Worlds in our universe come in all shapes, frommgtasimals to dwarf planets to giants with ringsg,vee
don’t fully understand how they changed throughbatr lifetimes, says Simon Lock*.

In the early solar system, huge impacts would Imerngon as small bodies smashed together, broke auart
re-formed and smashed again. Previous studies feucid impacts could pulverise part of a planetjitepbehind
debris that coalesces into a moon or rings su¢hase that Saturn has.

The most violent collisions can vaporise entireld®into gas blobs that rotate so fast their edpés at a
higher rate than their inner core.

At a certain point, the planet takes on a new 8irec an inner region rotating at a steady ratesdty
connected to a bulbous disc that rotates arourithé.disc is not separated like a planet with rifgg sits at the
edge of the planet’s pull.
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It resembles a puffy red blood cell, or a doughnith a dented middle. A synestia has an exterigiore
marked by clouds of molten rock and dust, allst@ching 2000°C or hotter. These conditions aayfor a cosmic
blink. Earth would have been a synestia for juse@tury before cooling off enough to condense aswlid object
again, says Lock (see further article below onesstis which includes a figure).

Most planets and even some stars might form syageatisome point in their lives, according to St¢wa
She plans to look for evidence of them around yatags systems, where the outer part of planetsarand close
to their stars. ‘That keeps it puffy, and if ir@ating very fast, it could be a synestia,” shgssa

*Simon Lock is a graduate student from Harvard énsity Department of Earth and Planetary Scieneegorarily
working with Professor Sarah Stewart at UniversityCalifornia Davis,in the Department of Earth and Planetary
Sciences.

Synestia, a New Type of Planetary Object
News item by Andy Fell on May 22, 2017 in Science &chnology

A new type of planetary object, a donut-shaped lwddsaporized and molten rock called a synestibeiag
proposed by planetary scientists at University afif@rnia Davis (UCD) and Harvard University. Sytias form
when planet-sized objects crash into each othér mgth energy and angular momentum. This new olojeehs up
new ways to think about how the moon formed, amy tould be spotted in other solar systems (seardig by
Simon Lock.)

There’s something new to look for in the heavend,its called a ‘synestia,’ according to planetseientists
Simon Lock at Harvard University and Sarah Stewagitie University of California, Davis. A synestiagy propose,
would be a huge, spinning, donut-shaped mass ptaporized rock, formed as planet-sized objectsénmto each
other.

At one point early in its history, the Earth itselhs probably a synestia, said Stewart, professdhe
Department of Earth and Planetary Sciences at UWGEk and Stewart describe the new object in a pppbklished
May 22 in the Journal of Geophysical Research:dan

Lock, a graduate from Harvard, and Stewart study ptanets can form from a series of giant impacts.
Current theories of planet formation hold that sopkanets such as the Earth, Mars and Venus foeadg in the
existence of our solar system as smaller objedlisled with each other. These collisions were suerit that the
resulting bodies melted and partially vaporizekrgually cooling and solidifying to the (nearly)hgpical planets
we know today.

C. Synestia

A. Planet

B. Planet and disk

To scale

Fig. 1: Image of a new type of structure - a Sy&tea Donut-Shaped Body of Vaporized and MoltegiRo
Lock and Stewart are particularly interested ifisioins between spinning objects. A rotating objess an

angular momentum, which must be conserved in asaoil Think of a skater spinning on ice: If sheegxis her
arms, she slows her rate of spin, and to spinrfate holds her arms close. Her angular momentuhreisame.
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Now consider two ice skaters turning on ice: ifytleatch hold of each other, the angular momentueach adds
together, so their total angular momentum mushbesame.

Lock and Stewart modelled what happens when tleeskaters’ are Earth-sized rocky planets colliduitéy
other large objects with both high energy and lsigbular momentum. ‘We looked at the statisticsiahigimpacts,
and we found that they can form a completely neucttre,” Stewart said.

The researchers found that over a range of higlpeéestures with high angular momentum, planet-sized
bodies could form a new, much larger structurendented disk rather like a red blood cell or awdamith the centre
filled in. The object is mostly vaporized rock, wito solid or liquid surface.

They have dubbed the new object a ‘synestia,’ freyn-," ‘together’ and ‘Hestia,” Greek goddess oflitecture
and structures.

The key to synestia formation is that some of thecture’s material actually goes into orbit. Is@nning
solid sphere, every point from the core to theasefis rotating at the same rate. But in a giapgit the material
of the planet can become molten or gaseous anchdgpa volume. If it gets big enough and is moviast enough,
parts of the object pass the velocity needed tp kesatellite in orbit, and that's when it formbuge, disk-shaped
synestia.

Previous theories had suggested that giant impaicfist cause planets to form a disk of solid or ewlt
material surrounding the planet. But for the samagsof planet, a synestia would be much largerdhsolid planet
with a disk. Most planets likely experience cobiss that could form a synestia at some point dut@ngpation,
Stewart said.

For an object like the Earth, the synestia woultlast very long, perhaps a hundred years, befdoest
enough heat to condense back into a solid objedttsyhestias formed from larger or hotter objeathsas gas giant
planets or stars could potentially last much longhke said. The synestia structure also suggestsvags to think
about lunar formation, Stewart said. Earth’s maoreimarkably similar to Earth in composition, anostrcurrent
theories about how the moon formed involve a giapiact that threw material into orbit. But suchimpact could
have instead formed a synestia from which the Eaxthmoon both condensed.

No one has yet observed a synestia directly, mytthight be found in other solar systems once astners
start looking for them alongside rocky planets gad giants.

The work was supported by NASA and the U.S. Depattaf Energy. Contacts for further info:
Sarah T. Stewart, Earth and Planetary Sciences; B8B8689, sts@ucdavis.edu
Simon Lock, Earth and Planetary Sciences, sjloclkd@vis.edu
Andy Fell, UC Davis News and Media Relations, 532-4533, ahfell@ucdavis.edu

| The 2 Farnham Maltings Retirement Fair 27" February 2017

The Fair was on a very unfortunate day as the weaths atrocious. This obviously deterred retife@®
venturing out so the attendance was down on last ye

The FGS had the same pitch in the main hall aptbeious year and enabled us to have the two tables
against an outside wall rather than in the restigpace between the rows of tables. We had attcasselectrical
source so were able to use spotlights to highBgime of the exhibits on the two tables.

The Society’s display boards were fully used witle gection displaying the local rocks and withdtieer
having a local geological map and recent Fieldgrim by FGS.

Rocks on display included local examples of thenkam area, the rock cycle, and some of the more
substantial mineral and rock specimens of the F@liation. Granite was on display indicating th@stituent parts
and how hydrothermal action breaks it down. Theallgeological maps were available for inspectiod also a
display of how the Wey had captured the headwafettse Blackwater River.

Visitors to the stand were interested in the digpknd spent some time talking to the helpers,tJBe¢er,
Judith, Sally, Graham and myself (John Williams).

Publicity for the Fair, and specifically the FG8sulted in articles in two of the local papers,isglew, and
| subsequently learned that the Fair and the F@Sals been a subject on the local Surrey radio.

It remains to be seen whether our attendance sesustn increased membership - however it doesheut
Society on the map, and provoked discussions viftarastall holders.
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Headlines and comments from the Local
Press

RETIREMENT FESTIVAL A GREAT
SUCCESS

... the event again featured a range of clubs
societies and organisations for those who are
retired or approaching retirement ... exhibitors
ranged from Farnham Geological Society to ...

REFRESHERS’ FAIR FOR THE RETIRED

...retirement doesn’t have to mean slowing
down, it can mean a chance to take up a range of
different hobbies, learn something new
visitors can see lots of different special interest
groups from Farnham Geological Society to ...

Fig. 1: FGS Display boards at the Maltings Retirahieir.

John Williams, Member of FGS

The Farnham Quaternary river terraces and their importance within the Thames

Palaeolithic record
Summary of April 2017 FGS lecture given by Prof Daw R Bridgland, Durham University

Modern understanding of the complex climatic redootn the latter half of the Quaternary has allovaed
meaningful pattern to be recognized within the selbf stone-tool types collected from river tegateposits in the
Thames system. That system benefits from a richoie&sssils (especially mammalian and molluscarthimiits
Pleistocene sediments and the abundance of ftint fhe Chalk as a high-quality raw material foll tnaking during
the Palaeolithic. Thus the record from the Tharaed,especially from its lowermost reach east ofdomm is second
to none in terms of representation of Quaternalgguaclimate and evidence for early human actifffigure 1).

The archaeology can be summarized under three lgroags, which correspond with Modes 1, 2 and 3 as
defined by the archaeologist Grahame Clark (Wor&hRtory, 1969):

Mode 1 = the Clactonian industry, comprising caeg flakes, with no core preparation and no fortmals,
Mode 2 = hand axes (= Acheulian) and
Mode 3 = Levallois technology, with core prepanatio

It is the hand axes of Mode 2 that were prefernt@anassed during the years of extraction of gryehand,
providing huge collections of such material in muss all over Britain and western Europe. Thereoissaerable
variety of hand axe forms, with different classifion schemes developed during many years of reseaotable
amongst which was the definition of six hand ax@ugs by the Oxford archaeologist Derek Roe, estaddi in the
1960s from exhaustive studies of the museum callextRoe’s groups are summarized in Table 1, walieh shows
the age to which each group would now be assigaethferpretation impossible at the time of Roe&earch, when
the complexity of Quaternary climatic fluctuatiomswnot fully understood).

The Thames sequence, as illustrated in Figure 4 ,bean important in establishing both the record of
Quaternary palaeo-climate and the episodes to whiethand axe groups belong. The groups can thpdolted
onto the terrace sequences in different partseofittames valley (see Figures 1 and 2).
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Fig. 1: Idealized cross section through the Pleeste terraces in the Lower Thames, E of
London, showing the occurrence of cold-climate glsnand interglacial sediments, formed in
response to the fluctuation between glacial arergtécial climate during the Quaternary. The
marine oxygen isotope stages (MIS) to which diffénearcels of sediment are attributed are
shown, ranging from MIS 12, during which the grea®ritish glaciation occurred (ca. 450Ka)
to MIS 5e, the early part of stage 5, which isyhangest of four interglacials represented here
(warm periods have odd numbers, the Holocene bdiggl). Also indicated is the occurrence
of different types of archaeology and of particilerek Roe hand axe groups.

— Beaconsﬁeld o Marine oxygen isotope stage River terraces in the
B o [ vteraicial deposits vicinity of Farnham were also
Gerrards Ci i ithi
. N [7] coke-lmate raves rich sources of Palaealithic
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5 Rassler ([ publications by Henry Bury
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- & PR ) G material from Farnham was
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i Handaxes (Acheulean) M Levallois is apparent that hand axes

Fig. 2: Similar diagram to Fig. 1, but showing teguence W of London, where older from the next oldest terrace

terraces are preserved. For further explanati@ancaption to Fig. 1.

(‘B’) resemble those from the
Boyn Hill Terrace of the

Thames, e.g. at Swanscombe., and those from Teé@a@semble those from the Lynch Hill Terraceloé Thames.
Furthermore, Levallois technology appears in thd tegrace (‘C") and is well developed in the négr), inviting
comparison with the Lynch Hill and the Taplow oéthames, respectively (compare with Figure 1).
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Fig. 3: Cross section through the Blackwater/Wesatees at Farnham, showing Palaeolithic matergtl th
characterizes certain levels (see caption to Fijure&lpdated from John Wymer’s ‘The lower Palaéddit
Occupation of Britain’ (1999).
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Thus there is a valuable Palaeolithic record froenRarnham terracesse note belojyvone that has potential
value as a means of correlation with the main Rileames (a correlation that has previously onlynbeteempted
by projection of terrace remnants along longitubprafiles of the river system). A complication bes that when
these terraces were formed on the floodplain ofither system at Farnham when this was the headwtatam of
the River Blackwater, which is now confined to #irea to the north of the Chalk outcrop. It was geixed by Bury
(amongst others) that the Farnham stream was ‘@@ptintom the Blackwater by the River Wey (Figuie detween
the formation of Terraces D and E, an interpretasiopported by the copious amounts of Lower Greehsksts
within the older terrace deposits of the Blackwatgstem, clearly derived from the Lower Cretacesitata of the
Farnham area.
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Fig. 4: The Farnham terraces in relation to theriémdrainage system SW of London. The former dgaimaute of the
Farnham Wey into the Blackwater is arrowed. A: olagie in the wider region; B: geology of the Farnhaidershot area.

David Bridgland

Post meeting note:
FGS has received a request for help from ProfeBadgland, who is researching the classic Quatgrnar

“staircase” of river terraces along the Blackwatahey, particularly near Farnham. He writes:

“l need to find out where there might be exposyoEsaccess by digging) on the various terrace oopsr,
especially Terraces 1A to D, which were the onés thie most important discoveries of stone toofstt@ map, it
is the gravel south of the town that is most imguatitthat outcrop representing multiple terrace remts aligned
SW - NE. So it would be good to know from peopie latal knowledge whether they know of anywhetkimvthat
mapped outcrop where gravel can be seen, eitheunficrop or as surface debris. Maybe some of the F@®\bers
might even live on the outcrop and might like thi€is their garden turned over?”

Please reply direct to David ad.r.bridgland@durham.ac.uk
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