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Editorial

This issue of the newsletter attempts to ‘catchwigh all the reports form the various meetings &t
trips, which would normally have been reported mihie 2010 newsletters, but the need to give jeistiche 40
anniversary activities ‘bumped’ them off the agefafahose newsletters.

Once again, the members have been very proactipeoiriding me with notes and photos from field $rip
and | should like to thank them heartily for theamtributions. Where their notes are missing, lehaitempted to
add some geology of the area for completeness.

Similarly, Janet has persuaded the speakers tadgr@ummaries of their talks and thank you Janet fo
that, we now have good summaries of most if nahalltalks.

There is a suggestion that we should provide aexiral all articles in all newsletters — is anyoeeling
full of enthusiasm and energy to compile such aexn| have started it off with the 2009 and 20dtkes. Please
contact me, if you are keen to help,limaston2000@yaho0.co.uk

Liz Aston

| Were these the first true geologists?

| didn’t shout “Eureka!” — but | really couldn’tgp myself from jumping out of bed. This was whaedd
that recent archaeological discoveries in Swed&r Bhown that not only were Neolithic people exp@rtmining
for the best rock types for their tools, but tHagyt appreciated the associated geological sequesme®thing |
have often wondered about but thought could negatdmonstrated.

A number of Swedish flint mines were meticulouskc@vated, and found to have been refilled carefully
according to the geological sequence from whichdtsred materials had been taken. Thus the chhlke in the
lower part of these shafts extends to the samé ésvilhe chalk bedrock, whilst the overlying layim®ugh which
the shafts were dug are filled with sediments tatitgy the order of the geological succession. fdteral order
of the rocks was therefore restored after each mem® out of use. It seems that the parent roak fndhich tools
were obtained was highly significant to these amgieople, and in taking material from it they watejreat pains
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to restore the order. This to me is an amazingogiessy, and | wonder if there are any further exaspb be found,
for instance in yet unexcavated shafts at the “@sitBraves” mine complex in Norfolk...

Reference Prehistoric Society Research Paper 3. Pub. ®Bmoks 2010.
Joan Prosser

Santorini: The cause and devastating effect in thAegean
Summary of April 2010 lecture given by Dr Fred Witham, Bristol University

Santorini's reputation as an idyllic Mediterrangaurist retreat belies its violent history. Theaisll has been
repeatedly destroyed and rebuilt by successiversugeanic eruptions; the most recent of which ealushe
demise of the Minoan civilisation of Crete ~360@ngago.

We explore the cause of volcanism in the Aegeaihlighting the region as one of the most tectdhjica
active in the world. Following the collision of tidrican and European continents (as part of tlegeny giving
rise to mountains from the Alps to the Himalay#is¢, Aegean region has been split into a numbemadroplates’
and rigid blocks (Figure 1). Greece and the Aega@nextending at ~3 cm per year. Simultaneouslykéiyuis
being squeezed out between the North and East Warafaults, with this motion and extension accordated by
rotations of the rigid blocks - like books fallirgideways on a shelf. All of these motions can enda GPS
measurements of continental motion.

w 2 = The active subduction of oceanic remnants in the
Mediterranean gives rise to melt. It is the deeplt$a
surrounding the blocks and microplates that allosit o
reach the surface, and they control the loci otaoism
in the Aegean.

Santorini is one of many volcanic islands in the
Aegean, sitting on the margin of one of these npilaies.
Rather than a single volcano, Santorini is besvetkas a
volcanic field much like Taupo in New Zealand or
Yellowstone in the USA. Volcanic stratigraphy on
Santorini shows two complete eruptive sequences ove
the last 400ka. Each phase comprises scoria and ash
deposition over ~100ka, followed by two climactic
eruptions. These large eruptions deposited lar@iemes
of pumice, ash and ignimbrite (pyroclastic flow dsib)
over Santorini and neighbouring islands. From agialgf
the thicknesses and extents of deposition the rhatgbf
the eruptions can be estimated, they are far lattuzm
any recent activity that displays similar stylesaofivity,
e.g. Mount St. Helens 1980, Mt. Pinatubo 1991, or
Montserrat, 1995. Given the devastation that tleesmts
unleashed, we can only feel for the Minoans of €rathose entire civilisation was wiped out by thepton of
Santorini 3,600 years ago.

= 30
Fig. 1. The microplates and numerous faults ofAbgean
Sea with their various and different character senkes of
movement

| FGS proposed field trips 2011 |

April3-10  WEST BRITTANY: Led by Dr Denis Bates, with Drs Alan Bromley & Graham Williams

A beautiful coastline exposes Pre-Cambrian metahicsp Ordovician sediments, pillow lava and igneous
intrusions, Silurian graptolitic shale, and fodsilous Devonian marine reefs. Special featurebide a rare
igneous intrusion into soft sediment, tectonic aoff sediment deformation and slumps, and posgiblgal drop-
stones. Carnac’s magnificent menhirs, doimens3®@@ standing stones fully deserve their worldthge status.
This will be great trip with our old friends andhtthers, the Bates and the Bromleys.

May 15 BRACKLESHAM & CHICHESTER: Led by David Bone & Mike Rubra

Our own Mike Rubra will lead us on a building sterteur around the environs of Chichester. DawvthéBwill
take us along the Bracklesham foreshore huntinghiearemains of sharks, rays, parrot fish, turtbeabs, lobsters
and many other unusual Eocene fossils; therewarerous bivalves and snails, and some giganticrfioifera.
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June 5 CUCKMERE, NEWHAVEN, BIRLING GAP: Led by DrsMartin Bates & Graham Williams
Early Tertiary sediments mantle the cliff tops, amimrmably overlying one of the most outstandingmplete,
continuous and accessible Chalk sections, famoudoisil sea urchins, molluscs and sponges. Quate
sediments include loess and dry valleys filled Witbad”; sediments at Cuckmere have yielded mammehains
and a stone-age hand axe.

June 24 MID-SUMMER'S EVENING GEOWALK: Led by Dr Graham Williams
The Geology and Landscape of the Surrey Hills - Part 2: in 2008, part 1 concentrated on Middle Cretaseogks;
part 2, from White Lane to St Martha’s (nr Guildipis across predominantly Upper Cretaceous rocks.

July1-4 THE DERBYSHIRE PEAK DISTRICT: Led by David Walmsley

Particularly famous for Carboniferous rocks, mitieegion and mining - lead mining and Derbyshirai&lJohn
(fluorite) immediately spring to mind. Places plan to visit include the Odin lead mine, Winna®Pass, Mam
Tor (“shivering mountain”), Manifold Valley, and Wisworth national stone centre. Caves, with gtaltes and
stalactites, in karstified Carboniferous Limestevere used by stone-age man and mammals includimgnmo#h,
woolly rhinoceros, hippopotamus, cave lion, an&kl@videnced by bones and artefacts).

Sept 4-10 INVERNESS to CAITHNESS: Led by Donald Milne

“A wild and lonely place” with a warm hotel, andnaagnificent Scottish menu based on local fish amchey
created by a french lady chef. The geology is §ssgood, from the Jurassic of the Brora-HelmsHalégraben
to the Old Red Sandstone (with fossil fish) of fentland Firth to the Lewisian metamorphics, Tamidn
sediments and Moine Thrust at Inchnadamph (perimahsding the famous Cambrian Durness Limeston&his
promises to be a very special trip with that arghiefal Scottish gentleman - Donald Milne.

October 1- 2 GEOLOGY & ARCHAEOLOGY of the ISLE of THANET: Led by Drs Graham Williams and
Martin Bates

A small “island” with wonderful exposures of lateetaceous, early Tertiary and Quaternary sedimemé& will
see the K/ T boundary (think “dinosaur extinctiprd chalk sequence well-known for echinoids andnamites,
and a Palaeocene to early Eocene sequence ramgimgshelly Thanet Sands to London Clay famous t®r i
landslips; we will search for shark and ray fassiind consider some engineering geological aspétte London
Clay. Quaternary periglacial deposits, loess@uainbe rock are well developed; Palaeolithic adisf have been
found: expect Martin to give his usual erudite exgltion of geology and archaeology.

Please contact me if you wish to join any of thyastr
Graham Williams - FGSField Trip Secretary

Thailand: land of smiles and plate-collisions
Summary of September 2010 given by Dr. Michael RiddConsultant

Notwithstanding the recent political and socialtalisances, for the last 200 million years Thaildnacs
been a peaceful place. Since those early Jurassis there have admittedly been some pretty bily fiaovements
(for example, the development of Tertiary fault-bded basins in which most of the country’s oil gad deposits
formed), but the really big plate movements too#cpl in the 100 million year period between the ehthe
Carboniferous and the beginning of the Jurassicjn.the Permian and Triassic Periods. This siateé describes
those movements.

After decades in which Alfted Wegener’'s theoryQuntinental Drift was dismissed as impossible by a
large part of the geological community, the ‘sigtiaw a revolution in thinking and soon Plate Tict(the new
name for Continental Drift) was being invoked tacaunt for many of the Earth’s hitherto puzzling lpegcal
features. This acceptance of the essential trut@arftinental Drift came about largely through adgtwf the
oceans. Changes in the Earth’s magnetic field ov#ions of years had been imprinted on the volcamicks
which form the oceanic crust allowing movementshaf continents to be traced, much as footprinteakto a
tracker an animal’s movements.

The first hint that Thailand may not always hawet a part of Asia came in the early ‘seventies.
Geologists studying the Palaeozoic successionfimBaar Thailand found that the immense thickrafspebbly
mudstone’ (the modern term is ‘diamictite’) whichris the mountainous backbone of the peninsulaaomnt
pebbles, cobbles and even massive boulders ofcenaatk in a sandy mudstone matrix (Fig. 1).
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Gondwana Sibumasu

A Peninsular Thailand

|:| i U. Carb.- L. Perm. pre-Upper Carboniferous
Kaeng Krachan Gp basement

Fig. 1.'Pebbly mudstone’ (diamictite) of  Fig. 2. Suggested tectono-stratigraphic model of Peninguiailand in the
Late Carboniferous-Early Permian age Late Carboniferous-Early Permian, showing glacéhris transported to the
outcrops on Phuket Is., Peninsular Thailand, Gondwana margin by ice-sheets, from where it wan tledeposited in the
interpreted as a glacial-marine deposit, widening rift basin. The rift eventually led to themplete separation of the
supporting the theory that this part of SE break-away continental fragment from its Gondwaaiaept.
Asia was formerly part of the Gondwana
supercontinent.

They were exotic insofar as they included crystalliocks like granite, and even very rare diamofats,
which there was no known source in Southeast Adiateover, the diamictite facies passed eastwartis an
mudstone facies which generally lacked the exdésts and was noticeably thinner than in the wagtert of the
Peninsula. And so it was concluded that these roukst have been transported from the west where thenow
no adjacent continental block - just the Indian &cdt was postulated that the continental blockctviwas the
source of the Thai diamictites was probably Indiagl if that were true, then Thailand must have hgsehof the
great southern supercontinent, Gondwana. Theilgtenpretation that these diamictites had a glaziatine origin
(akin to Quaternary boulder-clay) strengthenedatigeiment for a Gondwana origin, since it is wethbBshed that
Gondwana underwent a period of glaciation in theel@arboniferous-Early Permian. The immense this&raf
the diamictite succession suggests that the roeks weposited in a rapidly-subsiding basin whicls weobably
fault-bounded. Fig. 2 is the suggested tectondigtegohic model, with ice-sheets transporting \@gsantities of
glacial debris to the Gondwana margin where it d@®ped at the edge of a rapidly subsiding basim fndnere it
slumped and was redistributed across the basin d&ynel processes. The subsiding basin was of cdbese
widening rift, which resulted in the eventual sepi@n of this break-away continental fragment frieenGondwana
parent.

That is more or less the complete story as itlatold from the evidence of Peninsular Thailanaept
that Australia and not India became accepted agribigable source of the diamictites. But meanwpdelogists
working in Northern and Eastern Thailand were fngdithat Thailand was not a simple continental fragm
Running roughly north-south through the middle bé tcountry is evidence of a suture. In the sutueez
sediments from the deep ocean-floor such as barmdiaolarian cherts are accompanied by oceanic ma@aacks
including spilites, and they were intensely foldmttl cut by thrusts at a time which can be deteminase Late
Triassic. And so it became clear that Thailandosgosed of not one but two continental plates, widillided
and fused together in the Late Triassic; the onthereast was given the name the Indochina BlocKéaane, or
Plate) and the one on the west including the dii@isuccession of the Peninsula has been dublieondsu (a
made-up name derived fromn®, Buma, Mdaysia and Smatra) (Fig. 3).

As well as the contorted ocean-bed deposits insthare zone, further evidence that the Sibumasu an
Indochina blocks had different histories came ftboeir respective fossil faunas. After Sibumasu bratay from
the glacial embrace of Gondwana in the Early Perntidegan its ¢.75 million-year northwards drifir@ss the
Tethys Ocean (Fig. 4).

Platform carbonate rocks (Fig 5) weeposited on this drifting micro-continent and palatologists are
able to show that they are cool-water forms. Mealewh the Middle and Late Permian broadly simiarbonate
rocks were being deposited on seamounts withiT#teys Ocean and on the Indochina block, but flaeinas are
richer and more diverse than their Sibumasu cdiveland show that they were laid down in tropseds (Fig 4).

The collision between Sibumasu and Indochina oecuin the Late Triassic. The volcanic arc which
previously lay in front of the Indochina block (Wit back-arc basin behind it, similar to the presey Japan Sea)
was sandwiched between the two blocks and is npvesented as the Sukhothai Fold Belt. Figure 6dartoon
illustrating the collision, this episode having bagven the name Indosinian Orogeny. It was alsma of granite
plutonic activity, the granite intrusions beingds#o ‘stitch’ together the accreted blocks.
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Fig. 4. Tethys Ocean in the Late Permian. A long thin N®&/hain of
continental slivers (perhaps forming a peninsulaghim Tethys Ocean gs
shown here) has separated from Gondwana, and S#wrfeams thej
distal part of that chain or peninsula. Sibumasviously lay alongside
NW Australia which remains part of Gondwana, ftgert of the ever
bigger supercontinent Pangaea). As Sibumasu apgmsdadochina (by
now fused with South China) the intervening oceameing subducte
beneath a volcanic arc. In the Late Triassic Sitmimeollides with
Indochina and the intervening volcanic arc is caesped to form thd
Sukhothai Fold Belt. The heavy toothed lines regmésubduction zones|
Fig. 3. The two principal continental blocks ¢f
which Thailand is formed, Sibumasu in the west
and Indochina in the east. Both blocks had their
origins on the edge of Gondwana although their
histories of separation and subsequent drift
northward are different. The suture between them
is an indistinct zone running roughly along the

eastern margin of the Sibumasu block. The
uncoloured zone between the two blocks includes
the Sukhothai Fold Belt where acid volcafic

rocks indicate it was probably a volcanic arc uftil

the blocks collided in the Late Triassic. The

dotted green line is the eastern limit of the Phyke
Terrane, the zone of immensely thick diamictite

deposits. Red lines are major faults or other
tectonic lineaments.

|

174

Fig. 5. Rugged karst topography of Peninsular Thailanthéat of Middle
to Upper Permian Ratburi Limestone. The fossil &unf this carbonat
rock are sparse and indicate deposition in codétoperate seas, furth
indicating that this tectonic block, Sibumasu wal & no great distanc
from Gondwana.

O
=

SE Asia was now a single cratonized block, oftafled Sundaland. Uplift and erosion of the craton
resulted in a major unconformity with uppermostagdic and younger Mesozoic sediments resting ohnlyhig
deformed older sediments, volcanic rocks and geaniThat is not to say that everything then becgmiet.
Northward tectonic-plate movements south and weSumdaland continued, resulting in new subduciiones
around the outer margins of Sundaland. India wassported north on one of these plates, collidirtg Wsia in
the Tertiary and causing Sundaland to be squeemtda&ds out of its way. And those continuing pfatevements
made themselves felt on Boxing Day 2004 when astafshic earthquake occurred in the subduction zone
between Sumatra and the northward descending li@tean plate.
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Late Triassic,
Indosinian Orogeny

Sukhothai Fold Belt
= volcanic arc

Sibumasu I;dochina

Fig. 6. The Late Triassic collision of Sibumasu and Indoahwhich ‘cratonized’ mainland SE Asia into a $ing
tectonic plate, often called Sundaland. The yeNexdge represents rocks which were laid down onrS#su while

it was still attached to Gondwana and subsequehityng its northward drift across the Tethys Ocdater to
become deformed as a ‘fold and thrust belt’ on lgeding-edge of Sibumasu. The green wedge abowue tha
represents the ocean-floor rocks which were scraffaétie descending Tethys oceanic crust duringdiéidPermian

to Late Triassic subduction and now form a contbféecretionary complex’ thrust over Sibumasu; bieeses in

the accretionary complex are limestones which faramp seamounts in the Tethys Ocean. The Indodiotk

and Sukhothai Fold Belt are separated by a narmltvdd oceanic and other rocks which were laid daaihe
back-arc basin which, along with the northern pdrthe Tethys Ocean, was squeezed out of existbycine
collision.

30 years mineral collecting
Summary of October 2010 lecture given by John Peag¢ Sussex Mineral and Lapidary Society

John congratulated the FGS on theif' 4@niversary (SMLS is only 38 years old). He hadrblooking on
our website and reading some of our past journadsveas most impressed with the quality of theirteohand
presentation. He reflected that the two Societiegesl a number of things in common, i.e. both atwewith
over 100 members, take trips overseas, publisHaegewletters and entertain the speakers welhfian has the
best fish and chips anywhere), however SMLS isedifit in that it focuses on collecting mineralsjolhs not
easy in the south of England and organises theeSdmeral Show on one Saturday each November.

John’s talk involved a very rapid tour, firstly Wi the UK - the Isle of Sheppey with the beautifiiite
baryte clusters in the septarian nodules; marcé&site Samphire Hoe near Dover; potato stones fioenMendip
Hills, white jack straw cerussite from Pentire iar@wall. The latter site involved climbing downnse steep cliffs
before abseiling to the beach and climbing back the adit. The jack straw cerussite is very feagb candle
grease was dripped on to the crystals before dbrgfacking them into ice-cream boxes and rucksadkaving
brought the specimens safely home, they were piieioven to drive off the candle wax.

. 558

Potato Stone (15cm)from the Mendips Calcite (3 om)ﬁ\alime; Talisker Bay, Isle of
Skye

From Cornwall we were taken across the Bristol @eato Taffs Well quarry north of Cardiff, whererye
large and distinctive calcite crystals can be fodirrite crystals have nailhead terminations and wserredges, very
distinctive for this region of South Wales. Furtbrth to Dry Gill in the Caldbeck Fells in the Lakéstrict to find
the English classic mineral, lustrous campyllitdaarel-shaped, toffee-coloured variety of mimetilso the fairly
rare blue mineral plumbogummite. Next we crossedRannines to the small mining village of Nenthaad the
Smallcleugh mine where you can explore undergranradiits which are miles long. We looked at theargdound
“ballroom” which was used 150 years ago for the agggment’s annual dinners. This was a lead, zine raid
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produced some beautiful galena cubes, also somssiclustrous black sphalerite (zinc sulphide).ly5ad much
sphalerite has been extracted from this mine thets become totally undervalued.

We then slipped over the Scottish border to Le&llsihd Wanlockhead to Meadowfoot smelter. The
waste material from the smelter, still containirmgne metals, was dumped, where it weathered andupeoda
range of beautiful microminerals with crystals inth long. Most of these perfect crystals are wiitee or green,
but John’s wife Pam found some purple crystals Wwhiere identified by the NHM as the mineral elyiehasic
lead copper sulphate, the first time it had beemdoin the UK.

On the Isle of Skye and the very remote beackhe west coast, Sgurr nam Boc, over 9 years SMLS
members gained access to the beach by landing thirensea and climbing the 800 ft high basaltic liffheir
reward was the best zeolite specimens ever colldoben the UK, for example lustrous white stilbiteystals on
pink heulandite, the specimen being over 6 in acrbsuspect that SMLS is the only mineral clulptssess an
inflatable rubber dinghy; this was used to landiiitthals from the “mother ship”, a clinker builtsfiing boat!
Supposedly “Sgurr nam Boc” translates as “too gréaisa goat to climb”!

- A PR - % g -i!" < £
et - E TS CER YT
Stilbite (3 cm) on pink heulandite, Sgurr nam B8kye Tuperssuatsiaite (4 mm needles), Aris Quataynibia

The overseas locations that SMLS have visited ai@éated include South West Africa and Namibia,
where minerals from three locations were showndgolneedles of tuperssuatsiaite from Aris quarugsof the
capital Windhoek, the radioactive brilliant yelldwltwoodite crystals from Goanikontes in the middfea barren
desert and azurite nodules from the mecca of alemiTsumeb. Tsumeb is the most famous minerag ity
where in the world and to have visited, gone unaengd and collected there is, to a mineral colledveyond
dreams.

Green apophyllite (5cm), Deccan Plateau, India ftamed mesolite, unta del uia, Lanzarote

In India, SMLS visited the Deccan Plateau, homethaf most exotic zeolite minerals in the world.
Although you can buy these at shows, to have deliethem yourself is very special. One that stoadwas the
specimen with green apophyllite crystals on whitbite and laumontite.

At Lanzarote, green olivine can be found in the tmesent lava flows of 1730-36, while zeolites d¢an
found in the 15 Ma basalts which outcrop in Fanddifés in the north-west and in Punta del Aguilatie south of
the island. Although, a very similar suite of z&sdiis found at these two outcrops, those at thehedy location
are selectively iron-stained (yellow thomsonitehadtear chabazite crystals). Most attractive.

At Sterling Hill and Franklin, the Mineral Fluorega Centre of the world, in New Jersey, USA, mining
was based on a zinc mine where the ore was notesjpagZnS) but a mixture of zinc and iron oxidasd zinc
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silicate (willemite). The climax of the trip was tollect around the quarries at night, where fbetdJV lights
were carried. All the rocks fluoresce in brigHgwing colours.

Back into Bulgaria and the mining area of Madathim south of the country. Here galena is a vergiape
mineral, showing bright crystals, some with facethwuid inclusions, with a triangular pattern cesponding to
spinel twinning and some very strange shaped gogystals.

Lastly, Southern Ireland where green-blue botaitackrystals from the Copper coast (resulting fresa
action on the mineral veins) were shown and finaligly mountain at Croag Patrick where small gaigstals
where found in situ in a large quartz vein.

FGS thanks John for allowing us to reproduce hizent photographs.

| FGS annual lunch — 3% October 2010 |

The annual Society lunch, held at The Frensham Ptotdl at the end of October, was well attended by
both relatively new and long-standing members @s gan see below). The day was rather wet butabetibn
was delightful. Lyn Linse has supplied a photogrepiemory for those who attended.

: ':-:‘if . *"fl'

God company, good food

%

—

From long-standing members ... ... to some of the newest members

=

| FGS field trip to Devon - October 2010

Saturday - led by Richard Bull — the FGS members visitedppal Bay, where a full succession of the
Lower Jurassic Blue Lias occurs. The classic ShaldsBeef (fibrous calcite) and the Black Ven Madould be
seen above the Blue Lias. The Lower Jurassic bretisis area are fossiliferous with ammonites, beiégs and,
occasionally, ichthyosaurs and plesiosaurs. Blatk€retaceous Upper Greensand were seen with tossds,
including worm tubes; these blocks have come fromaasive landslip inland. The Cretaceous was asa at
Pinhay Bay where Chalk and Upper Greensand liegeati® Blue Lias, which in turn overlay the Whita4. of
latest Triassic age, Rhaetian. A range of bivalweduding Rhaotavicula contorta, Chlamys valonensis and
Protocardia rhaetica occur. The White Lias comprises pale grey limesso©ne of these beds is highly ‘jumbled’
and appears to have been the result of a sevemm.side lowest beds (part of the Penarth Groupinfar
condensed sequence, just 30 cm thick.

The group went on to the Cobb to view Lyme Regigmtthe coastline is extremely unstable. The whole
area is formed of Upper Greensand (weathered bstwgieen) and Chalk on the hilltops; these strageew
deposited unconformably onto the grey Liassic neadlays. The underlying clays give rise to frequantislides
in the area and allow rapid sea erosion which argdte many fossils, evident in the Lyme Regis &uua which
was visited at the end of the day.

Sunday - led by Malcolm Hart and Graham Williams — thegp went to Seaton Hole and to Beer, where
the Upper Greensand and Chalk overly the red Ticiddsrcia Mudstone. The vertical white cliffs of &k are the
westernmost Chalk cliffs along the English Chararad the strata are different to those further ddsit, often
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black and tabular, is common not only in the Uppkalk but also in the top half of the Middle Chalke Middle
Chalk shows numerous pale brown phosphate bands.Iditer Chalk is of shallower water origin with tar
grounds and seriously condensed sequences withrausnehalk intraclasts. After viewing the gigariodslip at
Hooken CIliff the group continued to Branscombe, ighthe red Triassic mudstones crop out beneath the
Cretaceous Chalk. Extensive gypsum ‘beds’ and dracfills are a feature. Further west, towards Sidtin,
Triassic red-beds occupy most of the cliff.

Monday - led by Graham Williams — the party continuedBuodleigh Salterton to view the Triassic
Budleigh Salterton Pebble Beds and Otter Sandstoden to Ladram Bay.

Fig. 1: View (~5mx5m) of cliff at Budleigh Salteri — Fig. 2 An excellent example of rhizoconcretion$iese are root
note the steep (30°) dipping poorly sorted bouldérsase traces - over time the roots gain a coating of cegmehich is
of the cliff, then an erosion surface (1/@ay up) dipping called a rhizoconcretion

from R to L in the picture, above which there isegjuence

of coarser boulder beds which are also poorly dobtet

gradually fine upward, culminating in a thin sama& (not

visible in this photo). This upper boulder bed smpe

probably represents one flash flood deposit. Thepstess

of dip of the beds and the size of the bouldersaih

sequences would suggest that they were depositeal in

proximal wadi environment

The first stop wasBudleigh Salterton (Judith Wilson) where the question “are these softkvial or
aeolian?” was posed. The rocks were red coloured|awer layer consisting of some very large peblbich
quickly answered the question, as these could awe tbeen deposited by wind (Fig. 1). Orientatiorsaine
pebbles and bedding structures indicated the dbrecf flow. Further along the beach, rhizoconaesi structures
were seen, (structures which form around roots) tagdther with the presence of ferrous oxide caedefrom
ferric oxide again indicate the presence of water.

Ladram Bay: There was an amazing outcrop here showing matiynsatary features. The lower bed was
a jumbled up muddle, described as a sheet floodgitegpbove which was an erosion surface. Abovewhis a fine
bedded sand, which had been laid down in a highggrenvironment, then a further erosion surfacmil&r beds
continued, each indicating water and high enerdne @epositional environment was thus a desert samel®ver
which vast intermittent flood materials were depaxhi

The remaining question is “Which members of FG&tadvantage of the sign welcoming nudists on the
beach at Budleigh Salterton?

Liz Aston and Judith Wilson

| FGS field trip to Portland - Sunday 6" June 2010

In sunshine, we approached the ‘Island’ of Portldriding parallel to Chesil Beach our leader fog thay
was Alan Holiday, chairman of Dorset GA. On the Isf Portland, the geology is exposed both aloegctiastline
and at the inland quarries. From the top of Podtlsie, it was possible to see the geology of tiea,an particular
the asymmetrical Weymouth Anticline. Portland forting southern gently dipping limb of the anticlaned due to
the dip being only 1.5°, the topography of the asefiat (a table), due to the almost undisturbatlire of the
massive Portland Beds.
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Looking north along Chesil Beach - the former naval The cliffs at Weston - Here the Purbeck is sepdrate
base is the sailing centre for the Olympics from the lower Portland by a shelly seam.

The geological sequence exposed at Portland idtaRdrRaised beach, Lower Purbeck Beds, Portland
Freestone Series, Portland Sandstone, Kimmeridag CI

The cliffs at Westonshowed the succession upwards from the dark Kintlgerclay to the Portland sands
which are then overlain by the massive Portlanashé&tehich creates near vertical cliffs. A more dethigeology
of the Portland Sands and in particular, the Puadtlatone was seen in the various quarry locatiows &
particular, aFancy Beach Quarry. Here the massive Base bed and the Whit Bed aily @entified in the quarry
face but also in the large blocks of commercianstanarked up for sale. The Roach Bed which has less
commercial value is however, fascinating to thelggist as it is riddled with fossils but their peese degrades its
value so that its common use is as coastal defglocks. The technology associated with quarryingdsancing
and today very few quarrymen are employed but aubstgiant rock cutters are used in conjunction wititer
pumped into steel bags that are placed in the agtints within the limestone to break away th@éablocks. The
Purbeck Beds which are so much in evidence at Liitw@ove here form the overburden which is stripplegr
before quarrying can commence.

At King Burrows Quarry the presence of stromatolitic limestone, salt geeworphs, ripple marks and
fossil trees, together with fossil soil horizons Blacknor Fort provides evidence of the Upper Jurassic
paleogeography, i.e. shoreline deposits from veajiew water marine to subaerial.

= L
Stromatolitic limestone at King’s Barrow Quarry fioin Blackmoor Fort: the uncomformity between the Pukbead
shallow lagoonal waters. underlying Portland with paleosols at several zans.

Recent deposits were seen at Portand Bill wheseddbeaches, deposited some 200,000 years ago were
studied, including an amazing exposure more likeaa made concrete feature than a natural one!

For those interested in the ‘micro’ aspects of ggglthere was a rich variety of fossils. Micro ®ipably
not the correct word as the fossils on Portlantuohe the ammonit&itanites seen in a wall athe Heights Hotel
and atFancy Beach Quarryand Dinosaur footprints &uckthumb Quarry where a cross section through a large
tree can be seen along the entrance path.
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John Bradbury inspecting the well- Fossilised conifer tree formed of Tufa deposited in the Portland
cemented raised beach deposits at silicate, in grounds of Heights Hotel.
Portland Bill Found in the Purbeck beds. Evidence

of a fresh water lagoonal

environment

Dinosaur footprint — 3 toe prints point down thetpre Adit mine entries cut into the Portlandian, whick back-
outlined by the white material filled with debris from current mining activities.

Note how the limestone beds decrease in size upviiath

thick layers at the bottom through progressivelgribr beds.

» 4

Other features of interest in the grounds of thighte hotel included a fine example of Tufa anduage
section of a fossilised conifer tree. The Roachetwas full of examples @fptyxiella portlandia or as it is locally
known the Portland Screw and fine specimens obivave Myophorella Trigonia known locally as Osses ‘Eads.

The whole field trip experience was excellent thatk the superb local knowledge of Alan Holiday and
the organisation of Graham William

Margaret Mathieson and Sally Pritchard with some photographs by Janet Phillips

| Mount St Bernard Abbey - A fine building with inter esting geology and history |

Saturday 19 April, 2010, the first day of Farnham’s Charnwdearest Geo Trip. We met at Mount Saint
Bernard Abbey, a Trappist Monastery with an emghani silence, and a simple life of solitude. Thdypbgy was
built close to the site of a smaller early mediealgtbey which was closed and ruined by Henry VHI1835, a new
place of worship was constructed from an old ruioetfage in Tin Meadon led by Brother Augustine d¢$igand
about six other monks and designed by William Railit was finished and opened in 1837.

The building was built immediately afterwards, wiharge donation from the Earl of Shrewsbury who
engaged Augustus Welby Pugin a well known archité¢he gothic style. The new place of worship wasned
in 1844 and was granted Abbey status in 1848.

The external fabric of the Abbey comprises facerhers and carvings made of fine Oolitic Limestone
with an infill of random stone walling, mainly frothe Whitwick Quarry with a small amount of stomenfi the
Bardon Hill Quarry. These rocks varied in colournfr grey and green to purple which highlighted theamy
white oolitic limestones.
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The infill stones are dacites and dacite breccidh lagioclase and quartz phenocrysts. They are
collectively known as the Whitwick Volcanic Complend Bardon breccia from the Bardon Hill Volcanic
Complex. Both complexes developed in the Precamt®ra. The Abbey and some of the surrounding farth a
cottage buildings are roofed in a low-grade slatenfthe Swithland Formations (dark grey-green iloeq. After
1900 the Swithland quarry closed because it waapgreto import Welsh Bethesda slate in which you see
volcanic ash layers (slate colour is purple and laghrs are pale green). Many of the local cottagms have
Welsh slated roofs. The Abbey interior was notilate for a close inspection but is built of figeality oolitic
limestone blocks in the walls and arches. The ar@re supported by aisle pillars also carved frbendolitic
limestone or possibly a fine calcareous sandstone.

Barry Eade

Dolerite emplacement and continental break-up: thé&'heron Mountains, Antarctica
Summary of June 2010 lecture given by Dr Donny Hutin, Consultant

2 The Theron Mountains, which lie in the
; Maud Land ANTARCTICA  Kan g northernmost part of the Transantarctic Mountains,
¢ - TE offer perhaps the best exposures of a dolerite sill
‘\ ' ‘ complex to be seen anywhere in the world and create
an unprecedented opportunity to understand the
processes that are involved in sill emplacement.
These sills are Jurassic in age and are part afrkw
wide set of such rocks which were intruded inta-fla
lying Permian sedimentary rocks in massive volumes
and probably heralded the breakup of the
palaco-Pacific Ocean 2000 km supercontinent, Gondwanaland. One controversial
idea is that bodies known as superplumes roséeff t
very deepest parts of the mantle and impacted ®n th
base of the lithosphere like the flattened heads of
giant mushrooms destabilising the rocks above and
initiating continental rifting. The talk concented on: living and working at 88 in a small, isolated tent
encampment; trying to understand how dolerite aitksially grow and flow; testing the propositioattithe sills are
related to superplumes by using frozen flow dimttindicators in these rocks. P.T. Leat & A.V. tingn
demonstrate that there are four types of sills. Must abundant type correlate with the Mount Faaaeiites
from Victoria Land, a second correlates with thstidctive Scarab Peak tholeiite, two other chemigalps are
compositionally close to intrusions in the centcabombo Monocline and in Dronning Maud Land. This si
indicate long-distance transport of magmas dumitgal stages of Gondwana break-up.

AFRICA EAST

Dronning

Sketch map of the Karoo-Ferrar magmatic province
(Pankhurst et al., 1998). Note position of Therais khd
areas of Jurassic magmatism in Gondwana.

Reference: Pankhurst, R.J., Leat, P.T., Sruoga, P., Rage,, Marquez, M. Storey, B.C. and Riley, T.R. 1998, Thegh
Aike silicic province of Patagonia and related maék West Antarctica: a silicic large igneous prmd. J. Volc. & Geoth.
Res., 81: 113-136.

| FGS monthly lecture programme for 2011

DATE LECTURE SPEAKER
Jan-14th AGM and talk on GA excursion to Oman Meallauming - Harrow & Hillingdon Geosoc
Feb-11" Isotope Geology — History of the Earth Dr PaulBteson — University of Surrey
Mar-18" Oceans, volcanoes and climate change: lessons froDdr lan Jarvis — Kingston University
3%Friday | the Cretaceous
April-8th Landslide activity in Paphos districty@rus Dr Andrew Hart — URS/Scott Wilson Ltd.
May13th Wildfire: The geological history of fire &fessor Andrew Scott — Royal Holloway
June-10th Horsham stone and Sussex marble Dr Mg, Collyers College, Horsham
July-8th NZ earthquake and Madeira DVD Dr John @wglrarnham Geosoc
Sept-9th Evolution of the Exe Valley Dr Jenny Bahn®pen University
Oc- 14th How Britain became an island Dr Sanjeept&u Imperial College
Nov-11th Gemstones Prof Andrew Rankin — Kingston University
Dec-9th Geology of the London Basin Dr Michael deifas — Imperial College
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