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FGS monthly meetings - 2007

Oct 12" —‘Gold giants of the Great Silk Road — Expedition amoss the Tienshan,
Dr REIMER SELTMANN, Natural History Museum, London

** Nov 9" - ‘From mud wrestling to metamorphism’
DR STEVE HIRONS, Birkbeck College

Dec 14" -’Making Gold — Nuclear Alchemy’
DR PADDY REGAN, University of Surrey

** Note: change from programme originally adveets

| The Society’s annual Dinner” — this year at a lunch time!

t has been the custom for many years for the Somdtold an annual dinner, usually on or arourell#st

Friday in October. Many members have commentedthieg found it daunting to tackle both the Friday
evening traffic and the dark evenings. Your corneeithas taken these comments on board and hagdéegitold
this year’'s annual get-together at a lunch timeemathan in the evening. This year's event widlrdfore take place
atlunchtime on Sunday 28 October — the venue will again be the Farnham House Hateich will be much
easier to find in daylight than in the dark. Tlostoof the 3 course lunch (including coffee/ted) lag £17-50.
Please contact the Membership Secretary (Mike Wanenediately if you wish to attend but have yet to add
your name to the list of attendees.

wenty-seven folk met at the Gadlys Country HouséeHm Cemaes to be guided around spectacular Pre-

Cambrian, Ordovician, Silurian and Lower Carborifes geological sections by Dr Denis Bates. Dinén
eminent Graptolite expert; his PhD research centred_ower Palaeozoic sediments in Anglesey, anddme
maintained a lifelong interest in all aspects &f éixtremely varied geology of this Island.

Fig 1 An iconic view - South Stack Lighthouse Fig 2 Denis Bates and the FGS
1 Geology

1.1 Pre-Cambrian

Towards the end of the Pre-Cambrian, Anglesey vaatsgh an accretionary orogenic belt at the SE imarg
of the lapetus Ocean, where oceanic crust was stibdusouth-eastwards beneath the Mona micro-centin
This micro-continent was part of the Avalonian Aacseries of small land masses which stretchedyalon NW
margin of an ancient Gondwana continent, in thetsou hemisphere.

The rocks are predominantly turbidites. Subductiones are characterised by frequent earthquakiet wh
destabilise coastal margins and cause sedimensdatien currents to flow downslope (a sea-slidepgosed to a
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land-slide!). As the current slows, coarse mateaind then finer material is deposited, frequentlya classic
“Bouma” sequence. A coarse sand rests on arulaegurface, eroded by the current; the sand fipegrds; it is
sometimes laminated sometimes convoluted, reflgdfie turbid nature of the current; the sand paspesito
finely laminated silt and then mud. If the pesdaetween flow are sufficiently long, then a normedanic mud
deposited from suspension may succeed the Bounha cYarbidites are coarser grained proximallyn@ar shore,
closer to the origin of the “sea-slide”) and firggained distally. Thus, proximal sediments cdansighick sands
with thin inter-beds of mud; distal sediments shbim, fine grained sands and silts, with thick nogdis.

The Pre-Cambrian rocks started as sediments, big sudsequently folded and metamorphosed in the
orogenic belt; gross sedimentary features are prelierved; finer sedimentary features are wellgovesl in the
sands, and very rarely trace fossils are presettiednud has become schist and show few sedimestiagtures.
The succession includes:

South Stack Group- turbidite sequence with classic “Bouma rhythmsie sequence is sand dominant,

which suggests a proximal depositional location.

New Harbour Group- mud dominant turbidite sequence, which suggedisstal depositional location.
The mineralogy indicates that the sediments wesplated from around an island arc. There are
occasional tuff (volcanic ash) horizons and ratkteg (basic lava extruded onto the sea bed).

Gwna Group- includes the product of MIASSIVE undersea debris slide, the Gwna Melange. The
earthquake(s) which caused this slide not only adésted soft shallow marine sediments, but also
dislodged solid bed-rock. Rock fragments wereodged within a matrix of sand and silt - one fragn

is at least a kilometre in size! The fragmentduide limestone, basaltic lava, mudstone, quartaitd rare
granite.

Gabbros and Serpentinitesccur within the New Harbour Group. These aredoasd ultra basic igneous
rocks derived from oceanic crust, and may reprebentxhumed remnants of the Avalonian island arc.

1.2 Ordovician and Silurian

In the early Ordovician, a marine transgressionodié@d conglomerate beds over an irregular surfdice
deformed Pre-Cambrian and Cambrian rocks. Suamgp&drdovician sediments consist of shallow masaed
and silt beds, separated from late Ordovician deapne graptolitic mud by a mid Ordovician disconity;
locally late Ordovician rests directly on Pre-Caiabrrocks. Silurian strata are represented bgnallsarea of
graptolitic shale at Parys Mountain.

1.3 Devonian

The closure of the lapetus Ocean at the end ofStheian “welded” England and Wales to Scotland-
Greenland-Newfoundland as the Avalonian arc (aedrést of Gondwana) collided with Laurentia andtiBal
This collision deformed the Pre-Cambrian (agaimgdician and Silurian rocks. The rocks werersgiy folded
and cleaved, and weakly metamorphosed. Terred&sert conditions prevailed over the new continetth the
deposition of conglomerate, river bed sand and talkd. This was predominantly a period of landseno.

14 Lower Carboniferous

In the early Carboniferous, the sea transgresseer@shed land surface, and thick sequences corgistin
predominantly of limestone, were deposited in amvahallow tropical sea. Four cycles of depositiane been
described, each consisting of a sandy bed folldwea thick limestone and then a thin calcareous.mud

2 Locations

On day onewe walked a traverse from Cemaes Bay to Ogof Gyfdgof = cave). On the north side of
Cemaes Bay there is an impressive outcrop of Gwelange, with boulders of limestone, mudstone, gitarand
basalt, up to a metre in size, in a sandy, muddyixndig 3). It must have been a major catast®po shift this
lot, but then we climbed the cliff to Penrhynmawrsiee a limestone; Denis pointed out that thisdiome was a
“boulder” in the Gwna Melange, one kilometre longhe limestone seemed surprisingly featurelasgsob close
examination revealed the remains of small strortatol

We proceeded over the cliff top to Llanbadrig Chu¢Badrig = Patrick) which had its origins in th& 5
century, and is associated with tales of St PagiEading on his journey from Ireland. Acrose thay at Ogof
Gynfor, a cliff shows early Ordovician sandstona awnglomerate unconformable on a very irreguladed
surface of the Gwna Melange (fig 4).
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Fig 3 Gwna Melange Fig 4 Ordovician unconformable on Gwna Melange

Day twowas a visit to Holy Island. The north part of fddland is dominated by Holyhead Mountain which
consists of Holyhead Quartzite, part of the SoutttksGroup. There are vast quarries from whisimall railway
line used to transport material to build the Gridegakwater which transformed the village of Holytiéato a
major harbour and port. North of the Great Breakwave saw an outcrop of deformed, folded SoutlciSta
Formation, whilst across a little bay, at the erfidhe Breakwater, we saw New Harbour Group rocksciwh
consisted of highly deformed and contorted schisginally deposited as interbedded silt and mudimediately,
two of the great enigmas of Anglesey Pre-Cambreoiagy were illustrated:

Firstly, no contact is visible between the Southctand the New Harbour, and this is true all dveglesey.

Consequently there are problems determining whetherformation overlies the other, or whether they

even be laterally equivalent, deformation havinguight together proximal and distal turbidites.

Secondly, the New Harbour (fig 6) appears much rhagkly deformed than the South Stack (fig 5); sities

mean that the New Harbour underlies the South Staak more deeply buried and therefore sufferedtgre

deformation and metamorphism? The answer toginstion became clearer later in the day at SotatkS

Lighthouse (see below).

L 2 ¢ 7z, o j%
Fig 5 “Rounded” South Stack Fm fold

The Rhoscolyn anticline crosses the southern Hiafody Island, and brings to the surface a largdybof
serpentinite, which we saw in a small quarry nesynBeg (bryn = hill, teg = beautiful). “Verde tigue”
serpentinite from here was used in Holyhead chumol, reputedly for a table top for Napoleon. Tbek is a
basic / ultra basic igneous body which was domuhateolivine; deformation and metamorphism hasdfamed
much of the olivine to green serpentinite (fig 7).

FGS Newsletter, October 2007 Page 4



. “kink” folds inonjugae pair

Fig 7 Serpentinite Fig

At Port Dafarch, west of Trearddur Bay, there fisa section of New Harbour schist with variousegpof
deformation. Several different cleavages havenyeeognised which indicates several phases ofraetion;
there are sharp angled little kink folds, oftertamjugate pairs (fig 8), which suggests deformatioder relatively
“cool” temperatures; there are tight, curved $o{fig 6) which look as if they have “flowed” infgace, which
suggests deformation under “warm” temperaturederd is also a Tertiary basaltic dyke intruded theschist; it
is part of a massive dyke which crosses Holy Isl@aothetimes 30" wide, sometimes split into seveudi-parallel
dykes. Itis related to the opening of the Nétlantic between Scotland and Greenland, about &5 m

At South Stack lighthouse is the classic sectiothef South Stack Formation (fig 9). It shows iakh
continuous sequence of sand dominant turbiditesunlh the lower part of the section, the bedgfireand highly
contorted. In the upper part of the section @redstone beds are thick, and show gentle foldir@gjearly both
sections endured the same environment of deformatial metamorphism. However, the great sandstodies
act as competent units, hard to deform, whereashihesandstone beds and the mudstone beds areaasitg
deformed. The equation of higher deformation deolsediments and deeper burial does not apply hérbe
degree of deformation is controlled by bed compaden

Fig 9 Type section of the South Stack Formation, at i e
South Stack lighthouse

On the cliff top above South Stack there is theaieshof a large middle and late Palaeolithic stage-
village, consisting predominantly of the bases @fo2 30 circular stone huts once roofed with straivhe stones
are local, almost entirely from the South Stacknfation.

Day three and off to Parys Mountain (Fig 10). In thé"t@ntury, Parys Mountain was the largest copper
mine in Europe. Reputedly, there has been misinge Roman times, and perhaps even earlier. iass
sulphide mineralisation accompanied by intenseciiation and pyritisation of surrounding igneoasmd
sedimentary rocks formed copper, lead and zinc, evigth minor concentrations of gold and silver. uagz and
pyrite dominate, with chalcopyrite, galena, sphitdeand compounds of lead, bismuth, arsenic, amidhany - a
lethal mix! The ore deposit is thought to haverbdeposited on the late Ordovician to early Silusea bed from
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heated solutions percolating through the rocks eatiting as “black smokers”. In the heart of th@mplex, an
outcrop of Silurian shale yielded the monogra@ampograptus lobiferusan exciting discovery made by Barry
Eade. This species is characteristic of the &illyian Llandovery epoch.

At Lligwy Bay, Carboniferous Limestone outcropsaismall cliff and along the beach. The surfacthef
limestone shows palaeo-karst features - emergdmmeeasea level and exposure to meteoric water)(lads to
dissolution of carbonate and the formation of ayvieregular surface. Conglomerates were depositethe
hollows and upon this surface. The conglomenatgsde quartz sand and grit, and large pebblesobus Pre-
Cambrian formations, igneous rocks, and possibtges@rdovician and Silurian rocks. To the eaghis section
the conglomerates disappear, and the cliff consislisnestone. There is a fractured and tiltedezowith a deep
fissure which has red mud in the bottom. Therel®en speculation that this “Lligwy disturbancgaifault zone
and that red Devonian sandstone has been thrusbmpbelow. On the day, we preferred the thebt the
fissure had been a cave, where the roof had celth@nd that the red mud was typical cave floor (natther like
Wookey Hole in the Mendips).

Denis had done us proud - a striking landscapd fasgcinating and often enigmatic geology beauiful
discussed and explained. Denis could be regarded @igh-powered” academic, but FGS folk found him
eminently charming and approachable, and we tdeskpress our gratitude in the normal way and witiottle of
Jameson (Irish Whisky for an Irish gentleman).

Dr G M Williams - photos by D Bates, | Hacker, JIRys, G Williams

| FGS field trip to Southern Ireland, June 2007 — ararchaeological perspective

Southern Ireland is a country with a rich heritagel &ve were able to see many examples of its anpistton
our travels. But Irish and British archaeologg @ery different. As far as we can tell, Palabatiman did
not reach Ireland during the Pleistocene and dthera are also missing from this period. Theeerar sites like
Pakefield (750ka BP), no fossil finds like Boxgro@wanscombe, Paviland or Pontnewydd Cave (450ka BP
this because the deep channels in the Irish Seamer migrations?

The first people in Ireland are Mesolithic, arol8@0-7500 BC, the Loch Lomond re-advance perhaps a
factor, and in Derry there is the famous site afweelling (9100 BP), one of the oldest in Européilthough
arriving a bit later here, the Neolithic and Brorages are similar to NW Europe and Britain buthaltgh copper
is found in Ireland as we know from the Copper Gotdsere are no recorded Bronze Age mines (exaept i
misleading Kerry guide book!). We saw many stagdstones, a stone circle and possibly a barrotworof
these periods in our travels and passed severalNge forts, but time did not permit visits.

The Iron Age is also later here, probably introdliby Celtic settlers around 650 BC, full use ofniro
awaiting a second wave of Celts around 300-250 BC.

There was no Roman occupation (British Governoridada wanted to invade Ireland in 81 AD but was
turned down by Emperor Domitian) and the Irish I&ge continues well into the"sC AD virtually unchanging
until the Early Christian period and the spreadChfistianity attributed to St Patrick (son of a Ronofficial, a
monk, then a bishop, in France) who was sent tariceby the Pope in 432 AD. So Ireland was peged to
continue without Roman rulers and life went on afote, although interrupted by Viking raids and ugzations,
until 1169 when the Anglo-Normans were invitedreldnd by the (exiled) King of Leinster, effectiyaliving the
country to Henry 11!

But no Romans in Ireland (or very few) also meamfRoman buildings like the ones we find throughout
Europe and Britain, and no Roman mortar! The Adgbrman Reginald’s Tower in Waterford (1185) isught
to be the first building in Ireland where mortarsmased, a sorry mix of blood, lime, fur and mud] an despite
over a thousand years of use in Britain and Eutb@eéechnology, unbelievably, had not crossedrikh Bea.

So from Neolithic times (Knowth and Newgrange cOBBC) until the 12 C AD the Irish built in wood
or stone and in rural areas people still do. yEehurches were of wood or built using dry-stongbedtling just as
their ancestors had done. Dating any of thesklibgs, without other evidence, is almost impossilbhere are
few inscriptions or documents, an unchanging tygplo This is why early Irish chapels can oftenydmt dated to
sometime betweerf"6and 12' C and why “beehive” buildings similar to those $kellig Michael (see below) and
those we saw at Slea Head on the Dingle Peninsidg,be Neolithic to Early Christian or even, pedapcently
built, for shepherds, or as byres, coops or stores.

TheGallarus Oratory (Fig. 1) on the Dingle Peninsula is a small chdpeprivate devotions, once part of
a monastery and settlement, destroyed in VikingMoanan attacks. Beautifully preserved, and thst brample
of dry-stone corbel construction of about 30 oty west coast oratories, it is cautiously date6-7" C.
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Fig. 1 Gallarus Oratory Fig. 2 Skellig Michael (monastery on the top)

Barry Eade gave us its history and explained tbhnigue of dry-stone corbelling in which each lower
course of stones in the walls acts as a brackstipport the overhang of those above, eventuallymdles come
together at the eaves where capstones seal the fidjtor's note: It is interesting to note that théelf-same
principle was used by the Mayans in Mexico’s Yutatad is known as the “Mayan Arch” Each stone slopes
down to the outside to shed water. The tiny chapg 5 x 5m high has only one small window andcar, but
was probably large enough for 4 or 5 monks at prayearby is a Celtic cross with an ogham ingiip(a Celtic
script, from & C AD, of 20 letters represented by “tally markstk side of a line or corner).

We took a boat from Portmagee to the Skellig IstaBaniles off the coast of Kerry. The largesrnisl is
Skellig Michael (Fig. 2), a pinnacle of rock rising over 700" abdbe Atlantic where the original buildings of a
“hermit” monastery, dedicated to the archangel Malhare reached up a 1000 year old stairway ofs&its (Fig.
3). The corbel built buildings of thd"& monastery all survive (Figs. 4 - 5), and incl@deratories, a granary, 5
round topped “beehive” cells (clochans), each thaédnof 3 or 4 monks; a sixth cell, even more rematas for
total solitude! Inside each there were sleepilagfgrms, shelves and small storage recesses.ry Building is
slightly different, some round others less so, with a quartz cross over the doorway, a larger Hbag the
kitchen.  Although cruder (and perhaps older) tttzan Gallarus Oratory these too are completely rpadef.
Their small cemetery (Fig. 6), with ogham markemhss, is close to a £ mortar built chapel.

Fig.3 TthOO yea old stairway Fig. 4 The Monastery

The monks were self-sufficient, collecting watecisterns, living on fish, seals, birds, eggs aedetables
from their tiny gardens, and trading with passingts for cereals, tools and skins for vellum. Tommunity was
attacked by the Vikings (in 812 and 823), but tieiswote and spectacular island was only finally dbaed in the
13" C for another site as Ballinskelligs.
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Fig.5 FGS hear a fascinating story Fig.6 The Graay
On the Ring of Kerry, near Bunavalla Harbour, wes sveral examples of “ring forts” more correctly
“rounds” or “raths”, usually Iron Age in Britain bun Ireland many date to the Early Christian (589 - 1200
AD). They are easily the most common earthworkrétand, almost all sited in good low-lying farmt not
really “forts” but defended farmsteads with earéimks and ditches topped with fences to keep ouaumiars and
wolves. Some banks are stone faced but thoseswhiktantial walls, as we sawGahergal (Fig. 7) and a few
fields away atLeacanabuaile are “cashels”, often with towers and souterraarg] probably the residence of
someone of status. Some of the earliest monastere built within raths and cashels before steaeused.

AT ot

Fig. 9 Slade Castl

e o Fig.10 Ballycarberry Castle

We saw several castles of various ages. Ohnidaal of Kinsalethere was a medieval gatehouse and wall,
a watchtower, and Iron Age promontory hill fort afabtrusive) modern wire fence all guarding a gaifirse.
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Nearby though there is a simple memorial to theBld€ople, including 128 from the USA, who lost tHeies on
May 7" 1915 when the British lindrusitania was torpedoed by a German submarine 8 miles ofsde Head
(Fig. 8), the attack perhaps a prompt to the USpitothe war.

On Hook Peninsula we looked Stade Castle(Fig. 9), a sad 5C tower house alongside a pretty but
pungent harbour and later ¢took Head an Anglo-Norman watchtower (1172) now Europe’s stdeorking
lighthouse. Nearby was the ruined church of Stddu

We exploredBallycarberry Castle (Fig. 10, a fortified manor house (1396) near Csilveen and tried to
date the additions to the building as it changed & stately home and then was abandoned. We feued a
castle during an evening stroll arouBdingarvan harbour, probably 2C polygonal shell keep, modified by
Cromwell, now being “renovated” in a strangely ipegpriate style.

On our way to Cork airport we visitedoughal, a beautifully situated historic walled town oreth
Blackwater estuary, given by Queen Elizabeth tov&ilter Raleigh, whose house Myrtle grove is stilbe seen
within the town walls; the town and house wererla@d to the Earl of Cork. Under Cromwell thevtowas a
Protestant garrison.

Finally some of us did some research into the bédeKirst produced at St James’s Gate, Dublin7inolto
compete with the whisky, gin and poteen then fa@dur Arthur Guinness’ “porter” became the chosenkdof
the chaps at Covent Garden and Billingsgate maridts gave it its name. By 1769 it was being etgmband it
still is, (from the same site but now covering 26ldad now to over 120 countries), and, | am toldC®rek
Jerram, who knows about these things, some isbaésged abroad. Not until the 1920’s is “stoutedgso named
because it was “fuller bodied” than other alesyl aar research confirmed that the source of St 9ani@ate water
IS not, as popularly supposed, the River Liffey the Wicklow Mountains and that the product istatvery best
when imbibed in its own beautiful country.

Mike Rubra — photos by lan Hacker & Graham Williams

| FGS field trip to Cork and the Ring of Kerry, Ireland — June 2007

wenty-four folk arrived in Killorglin, Kerry to enly a week’s Geology and Archaeology with Dr Dengds.

Four days were spent around the “Ring of Kerry” dmete days around Dungarvan, west of Cork. Our
geologists and archaeologists saw some particutarly and interesting items and no-one will evegdo the
comical puffins, the soaring gannets, wild arumedi] orchids and fuchsia hedges in full flower &Fg— 3).

Fig. 1 Wild Arum Lilies Fig. 2 Fuchsia field hedge Fig. 3 Skellig Michael Puffin

The archaeology included thé" @entury Skellig Michael monastery, Gallarus omatasircular stone forts of
Cahergal, and numerous forts and manor houses; Rlikea’'s accompanying paper (see previous arjixt®)ides
an informed view of these features. The Geologiuoed Cambrian Ediacara (rare soft bodied) fos€itslovician
volcanics, fossiliferous Silurian sediments, temak fluviatile and lacustrine Old Red Sandstori@eyonian)
sediments, with the oldest Tetrapod (four-leggeaks in the world, and Carboniferous reef limeston

Ediacara Fauna

The earliest multi-cellular creatures appearedchan Yendian (late Pre-Cambrian) perhaps about 600 Ma
and include the discoid foridimbia occlusaat least 30 types of animal evolved, apparentlgait bodied, and
the fauna reached its peak between 565-540 Mat, uigho the beginning of the Cambrian, when theens to
have been a mass extinction, and they nearly silpfieared. To find fossils of soft bodied cresgus truly
remarkable; we know of the great exceptions -Middle Cambrian Burgess Shale and the JurassimBoten
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Limestone. Roger Mason is credited with findihg first British example of the Ediacara fauna ha@wood
Forest -Charnia masont but rare occurrences had been recorded sinc2 18he best known and most diverse
faunas occur in the Ediacara Hills near Adelaideth® White Sea coast of northern Russia and abakéa Point
in Newfoundland. Examples have been found inyegentinent (except Antarctica). At Booley Baytla¢ base
of the Hook Head Peninsula, there is a thick secmiefi almost unfossiliferous turbidite sediment¥hese were
believed to be of late Pre-Cambrian age, and ruewbto contain Ediacara faunas. Barry Eade, asilfbunter
supreme, was unleashed (!) , and he found a nuofitre large (10-15 cnidiacaria booleyi(figs. 4, 4a), and
also a few specimens of the tiny discoid fadimbia occlusa.

Recent research on the Booley Bay sequence by Mtmegka & Crimes (1995) has found an acritarch
(planktonic algal forms) assemblage of late Canmmbage. Thus, Booley Bay has the youngest occurrefice
Ediacarans in the world.

Ordovician volcanics

There are spectacular outcrops of mid to late Qoumv volcanic rocks between Tramore and Dungarvan.
At least two volcanoes erupted into and onto sear finud which continued to be deposited duringvibleanicity.
Subsequently the rocks were deformed by the Caladai@d00-420 Ma) and then the Hercynian (270-30Q Ma
orogenies. The section at Garrarus Strand wasparly complex. Initially a basaltic-andesiticagma was
emplaced; then rhyolitic (acid), gas rich magmasipced explosive eruptions (ash and volcanic bombd)then
viscous lavas; finally sills and dykes were intrdde The varying “competence” or hardness of thes&s meant
that subsequent deformation resulted in extremenpdicated structural relationships between thdeddht
volcanic bodies.

Silurian

The Silurian consisted of fossiliferous sandstdinggstone and mudstone sequences, and at Cloglaer He
in the Dingle included a feature which is rare aagharkable in the Silurian of Britain and IrelandDuring the
Caledonian orogeny there were volcanic eruptionghvhroduced ignimbrites (fig. 5), hot ash and aoic glass
from a massive volcanic explosion, and rhyolitieals. The other known examples of Silurian rhioiiblcanoes
are in Pembroke and Somerset.

Devonian

After the Caledonian orogeny (closure of the lape@cean between Avalonia (including England) and
Laurentia-Baltica) a mountain range occupied cémtedand. To the south a vast alluvial plain deped with
deposition of fluvial (river) and lacustrine (lakegnds and shales into the fault controlled MurBésin. We saw
a number of particularly unusual features:

A conglomerate with clasts (rock fragments) up @@ across, but the clasts were only a few milligset
thick!! Water-lain mud had dried out, developlagge mud cracks; mud flakes from between the onadks
had been lifted by a flash flood, transported awposited in a sandy matrix (fig. 6); the satkéls were then
compressed further during burial to form a 2-diniemal conglomerate!!  This feature provides so muc
information about the landscape and climate otithe.

Fish evolved during the Silurian; their descendatotsk their first tentative steps onto land duritige
Devonian; these were the Amphibians who, for atsperiod, were the dominant land animals. On Neike
Island there are 50 or so tracks which have bdebyehese amphibians (fig 7). This is perhdpes dldest of
only about 6 occurrences of such tracks in the dvotb see these was a really special moment.s dimal
was about 1m long (fig. 8).

A slate slab from the Valencia quarry illustratpgctacular water escape structures; thin bedsiefsand had
been deposited in a predominantly muddy sequernssy shortly after burial, the water which had been
retained in the sediment was squeezed out andotiéstthe sand beds leaving “micro-volcanoes” dfudized,
turbulent looking sediment.

Carboniferous

Hook Head peninsula is composed predominantlyaiflfing Carboniferous limestone; it is well expdse
in a raised wave cut rock platform. Enormous neratof fossils, mostly fragmented, are preserveallime mud
matrix (fig 9). There are abundant Crinoids (inchgd a complete calyx), Corals (solitary and coldnia
Brachiopods, and many fragile, lace like, Bryoz&amds. It was easy to imagine the tropical m®fironments
which prevailed at the time.
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Fig. 4, 4a Ediacaria booleyi(15x10cm)

Fig. 5 Welded tuff (ignimbrite) Fig. 6 “Mud-flake conglomerate”
Fig 7 Tetrapod tracks Fig. 8 The Valencia Tetrapod, a large newt-like ahibian
Fig. 9 Crinoid & lace- Fig. 10 Gentle Hercynian folds Fig. 11 Landscape formed by Devensian
like Bryozoan fronds glaciation and Flandrian sea level rise.

Page 11 FGS Newsletter, October 2007



Tectonics

The Cambrian, Ordovician and Silurian rocks weritheed by the Caledonian and Hercynian orogenies.
These rocks were folded, tilted and suffered alexel of metamorphism with many of the muddy seditadeing
changed to phyllite and even schist.

The Devonian and Carboniferous rocks tend to tedesorted, often still flat lying, and show kttsign of
metamorphism. An example of gentle folding nearsidle is shown (fig 10). The sharper-eyed exanhithe
cracks and fissures, some of which were cementéld quartz. This suggests different times of farora
reflecting different tectonic regimes, perhaps egienal rather than the compressive CaledonianHardynian
orogenies. Many of the fissures were formed enThHassic, during the initial phases of the opgrihthe Central
Atlantic, when large rift basins were formed offstto the South of Ireland.

Pleistocene, Ice Age
The last great ice advance was in the Devensiam Na#landian in Ireland) between 115,000 and 10,000

years ago. Central Ireland was occupied by aigastheet and there was a separate ice cap Widy \gaciers
over the mountains of Kerry. The glaciers erod@te valleys, the lower parts of which have beeoded by the
Flandrian transgression as the sea rose durintaghel0,000 years as the ice melted. The gkdédt eroded
Roches Moutonees, lateral and terminal moraines warere they passed over Carboniferous limestose thre
solution hollows and lakes. The image (fig. 1119ws ice eroded hills in the distance, an erodedsabsequently
drowned valley, moraine in the foreground centigiit; and in the foreground a large erratic lefthy ice.

Graham Williams — photos by lan Hacker, Ann Sagesan & Graham Williams

Solution to Peter's puzzle — No. 4

| Proposed extended field trips — 2008

Date Days Venue
April 4 -7 4 The Lizard peninsula
May 4 - 11 8 Majorca
July 4 -7 4 Cardigan Bay, Wales
October 3-12 10 Brittany & East Normandy

In addition, there will be one-day trips to: Overdze, Dorset (June 1), Devils Jumps (evening of 2MeMupe
Bay or Ringstead Bay, Dorset (August 3) and Thewésd Kent (September 7)
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