Hastings and District Geological Society
affiliated to the Geologists’ Association

President
Professor David Price, UCL

Founded 1992

HDGS members and guests walking towards cliffsaatight Cove, east of Hastings - September 2007




CONTENTS - Vol. 13, December 2007

2007 Officials and COmMMITIEE ... ....ou i e e e e e e e e e e e e 1
Minutes of the last AGM — T0December 2006 .............ccooveiiiiieiei e 2
Statement of Income & Expenditure for the Year Bgdilst December 2006 ................c.cceenenee. 5
Obituary - Joyce Harrison, 1928-2007 ........iiiitiit e et et e e e ae e ee e e aenaes 6
Collecting minerals around the world - by TrevonvDe ..., 7
An Irish Odyssey - by Colin Parsons .........coiiiiiiiii i e e e e e e e 9
Our new Solar System - by Gordon EIder ... ..o e 12
A new sauropod dinosaur from Hastings - by Petestéu...............cooo i 17
Extracts fromWealden News by Peter AUSIEN ... ... e 18
Palaeontology iN the NEWS ... e e e e e e e e e e e e e 22
Cartoon - from Jim & Mildred Priestley ..........ooo i 27
GEO0IOICAl WEDSITES ...ttt i et e e e e e e e e e e e e — 28
Websites for mineral collectors - by Trevor DeVON.........c.cov i e, 30
Local Geologists’ Assaociation Field Meetings andestevents for 2008 ..............c.coovvviiviiieinnnn, 32
Photographs of HDGS Field Trip from Fairlight tottHeevel - September 2007 ................coievenee 35

2007 Officials and Committee

Professor David Price - President

Ken Brooks - Chairman......Tel: 01424 426459.-mdéil: Iggyken@aol.com

Norman Farmer - Treasuretr......Tel: 01342 410102

Diana Williams - Secretary......Tel: 01424 426459 -mail:Iggyken@aol.com

Peter Austen - Journal Editor......Tel: 01323 89923.E-mail:PJAusten@ukgateway.net
Joyce Austen - Assistant Editor

Trevor Devon - Website Manager......Tel: 01424 &204...E-mailtrevordevon@madasafish.com

Gordon & Sian Elder - Librarians
Gordon Elder - Education Officer......Tel: 0142428316

Other Members of Committee
Colin Parsons
John Boryer

Hastings & District Geological Society Website http://www.hastingsgeolsoc.org.uk

Geologists’ Association Website http://www.geologist.demon.co.uk

Cover picture: Cliffs at Fairlight Cove, east ofdtiags - photo: Peter Austen

If you have any news or reports that may be ofrggeto members of our society, please let me ko, | will
try to include them in the next issue of the Jolriizeadline for copy for the 2008 Journal is thetdber meeting,
19th October 2008

Please contact Peter Austen on: tel: 01323 896287mail:PJAusten@ukgateway.net

The Hastings & District Geological Society does aotept responsibility for the views expressedrajvidual
authors in this Journal.

Taxonomic/Nomenclatural Disclaimer- This publication is not deemed to be valid tmdnomic/nomenclatur&l
purposes.

Hastings & District Geological Society Journalol. 13, December 2007 1



HASTINGS & DISTRICT GEOLOGICAL SOCIETY
Minutes of the A.G.M. - 10th December 2006

The Meeting was declared open at 2.40 p.m. by tha&r@an, Ken Brooks. There were twenty-nine
members present.

1) Apologies: None

2) Minutes of the last A.G.M.: Ken quickly read through these. Their acceptanag proposed by
Pat Littleboy and seconded by John Boryer, andosvstf hands indicated that they were unanimously
accepted. Copies of the Minutes were availableetoead.

3) Matters arising from the Minutes: Ken said that the idea of setting up a stall iexandra Park or
booking another venue during Hastings Week haddaiHe said that after having written to the Temri

& Leisure Department, the Department said that tlieyld pass his letter on to the correct persorg wh
would be in touch. He said that when he had hearthore, he phoned to find out what was happening,
only to be told that the letter hadn’'t got througtthe right department and that all the venues\vidty
booked.

After last year’s appeal for someone to take onrtile of Publicity Officer, no-one had volunteered.

4) Chairman’s report:
a) Committee: Ken introduced the Committee members
b) New members:Ken said that the Society had gained seven new menaluring the year.
¢) 2006 Programme: Ken summarised the year’s activities:

Lectures by visiting speakers:

‘Dinosaurs of Southern England’ by Darren Naish
‘American Creationism & Intelligent Design’ by Geoff Bennett
‘A Hastings Crocodile’ by Scott Moore-Fay
‘Finding Minerals of the World’ by Dr. Trevor Devon
‘Building Stones of the Ancient World’ by Ken Brooks
‘The Mysteries of Quartz and Related Mineralsby Prof. David Price

Ken explained that the talk dvolcanic Disasters: Past, Present & Futurdiad not taken place because
Prof. Bill McGuire had let us down for a second ryaaning, so we would not be inviting him to speak
again.

Field Trips:
New Year's Day Walk
Sheppey Field Trip
UCL Trip
Barbecue Party
Folkestone Field Trip

Ken said a little bit about each trip, particulathanking Trevor & Fiona Devon for hosting another
superb barbecue. He explained that the trip t@tiwth Museum had had to be cancelled throughd@ck
support, and that this had been particularly sathascurator, John Cooper, had specially arranged t
come in on the Sunday and give us a talk.

d) The H.D.G.S. Journal Ken thanked Peter & Joyce Austen for all the time hard work they
had put into producing the nelwurnal and members gave them a round of applause. Gdttitzr (in
his capacity as an ex-editor) very generously gzl theJournalwas now even better than it had been

2 Hastings & District Geological Society Journalol. 13, December 2007



under his editorship.

e) Magazines: Ken said that there were copies of old editiodnti@New Scientisavailable for sale
for a nominal amount. They had been given by PaterJoyce Austen and all proceeds would go into
Society funds.

5) Treasurer's report:

Diana had typed up Norman FarmeBgatement of Income & Expenditure for the Year emd1st
December 200&/hich was handed out to members. Ken brieflytrmough the items.

Norman Farmer said that although the balance was @dm the previous year, it would not be necessary
to increase the membership fees.

The acceptance of the Minutes was proposed by RBigéer and seconded by Trevor Devon, and they
were unanimously accepted.

6) Election of the Committee:

Colin Parsons suggested that rather than go threagh individual member, the entire Committee be
voted in agairen blocunless anyone objected. This was then proposé&blid Spicer and seconded by
Tony Standen and members voted in favour.

Ken suggested that Gordon Elder (who had been arittee member since 1992) should be elected as
Education Officer as well as taking over the pddtibrarian which had been vacated by Roger Blaker.
This motion was proposed by Dale Smith and secohgieibhn Fowler.

Therefore the Committee as elected was as follows:

2006 2007
Chairman

Ken Brooks KeroBks
Treasurer

Norman Farmer Nornfammer
Secretary

Diana Williams Diawdlliams

Journal editor

Peter & Joyce Austen Peter & Joyce Austen
Librarian
- Gordoru &t
Education Officer
- Gordoru &t
Website Manager
Trevor Devon Trevor Devon
Other Officers
1. Gordon Elder
2. Colin Parsons @dtarsons
3. John Boryer Johomyer

4. David Dewhirst
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Colin asked whether Gordon would be making all dalivailable for members of the Society to
borrow. Gordon replied that he had taken copieslldhe PowerPoint presentations that had beeengiv
and Ken said that he was transferring all the \8demhad made of lectures on to DVDs.

Gordon also suggested that there might be a noralmeige for borrowing CDs with the PowerPoint
presentations and that this would make a few mene for the Society.

7) 2007 Programme: Copies were handed out to all members presentsd unable to attend would
be receiving their copies with the next letter temiers. Ken said again how it was becoming mode an
more difficult to find new speakers. He then gaverief résumé of next year’s lectures:

‘Fairlight Sea Defences’- by Terry Oakes

‘A Geological Scandal: Hastings Water Supply by Bob Allen
‘Geology & Minerals of Iceland’ - by Peter Hay

‘Fossils of the Chalk’ - by Prof. Rory Mortimore

Presidential Lecture- by Prof. David Price

He said that there would be one Members’ Day falk year:
Members’ Day: ‘Volcanoes of Tenerife’ - by Dave Spicer

Ken said the ‘outings’ for 2007 would be:
New Year’'s Day walk at Fairlight
UCL visit with Prof. David Price
Visit to the Booth Museum, Brighton
Barbecue Party with Gordon Elder
Field trip to Fairlight

Ken also said that in response to members’ quabest field trips to France he had arranged fooaay
interested to join Steve Perkins’ group at Wimerdax the weekend of 24th - 26th March 2006.
However, he said that no members had taken upfiee de said that if Steve Perkins offered anyreno
dates, he would pass these on to members.

8) Any Other Business:

Ken thanked Gordon Elder for bringing along his Bd®oint presentation on up-to-date information
on planetary geology, and John Fowler who hadditbalong some rock samples.

Ken reminded everyone of the New Year's Day Wakiiolh would begin with optional lunch at the
Smuggler Pub, Pett, at 12 o’clock. The walk wahleh start at 2 o’clock from the Visitor Centte a
Fairlight.

Joyce Austen gave a vote of thanks to the Comenittetheir work during the year.

Ken declared the Meeting closed at 3.15 p.m.
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7" HASTINGS & DISTRICT GEOLOGICAL SOCIETY

r e / Statement of Income & Expenditure
NS for the Year Ending 31st December 2006

INCOME EXPENDITURE
£ £
Subscriptions G.A. Affiliation fees 32.00
Single 31 @ £12.50 387.50 Hire of rooms .000
Family 11 @ £15.00 165.00 Books & Films fdvrary 31.98
Insurance premium 136.00
Stationery, Copying, Postage 172.29
Donations 12.00 Field trips (inc. UCL visit) 200
Magazine sales 26.50 Lecture fees 95.00
UCL visit 224.00 Gratuities to Lecturers 46.03
Barbecue receipts 115.00 Refreshments & Lunches 38.00
Nat.Hist.Museum visit (2005) 28.00 Summer barleesxpenses 126.00
Tributes & Donations 50.00
Christmas Party Expenses (2005) 4.97
Bank charges 9.86
Nat.Hist.Museum visit (2005 refund) 14.00
958.00 1,036.13
Deficit being excess of expenditure
above income 78.13
1,036.13 1,036.13

HASTINGS & DISTRICT GEOLOGICAL SOCIETY

5,

4 %
HAAD) e
e ./ Bank Account and Monies in Hand
Wi é%e,f
%%ma.;»"&‘
Balances as at 31st December 2005 Balances as at 31st December 2006
£ £
Nat. West Bank 379.02 Nat. West Bank 325.43
Monies in hand 38.62 Monies in hand 14.08
417.64 339.51
Decrease in Balances 78.13
417.64 417.64
December @00
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OBITUARY

JOYCE HARRISON

1928 - 2007

Joyce was born in Maidstone on 14th January 1928.gdrents were Dorothy and Laurence Chrisford.
Two years later Joyce's mother gave birth to amothéd, but tragically both mother and baby died
shortly afterwards. Joyce was brought up an onilgchlthough she did have a big family on her neoth
side. After a few years she went to live with henta in Headcorn.

At the age of seven Joyce was sent to Uplands Baai8ichool, St. Leonards. Later, when her father
remarried and had three more children, Joyce oftamt to stay with them during the summer holidays i
their house in Sutton Valance.

During the Second World War the pupils of Uplandb@®! were evacuated to Monmouth in Wales, but
this was not a happy time for Joyce as she missedamily very much. Then in 1945 she and her aunts
moved back to Hastings.

In 1946 Joyce enrolled as an art student at Hasthglege and it was here that she met her future
husband, Don. It was love at first sight and theyenmarried a year later, on 7th April 1947. B tiine
Don was an art teacher and they moved into 66, Bigket, in the Old Town.

Later, they left Hastings to live in Fairwarp, #ld village near Uckfield, for a short time. Theiext
move was to Whitehouse Farm in the same area. Asaw/dis teaching job in Uckfield, Don kept a herd
of twenty Jersey cattle. When their first childneere born it was a great place for them to grow up,
surrounded by fields and forest.

Although it was wonderful for the children, it washard life for Joyce. There was always much work t
do and the farm was rather isolated. Perhaps sésmethihe more artistic scene that she had beelvaavo
with in Hastings. Tragedy was added to this whem arher children was killed in an accident.

Unfortunately, Don died in 1970 and it was with hew partner, Steve, that Joyce moved to Goitrar;, ne
Lampeter in Wales. Some of the family went withnthand some stayed behind, as they were already
settled in Sussex.

In 1976 Joyce and Steve moved to St Mary's Bayrdiurned to Hastings five years later. They had an
Antiques shop in Queens Road, and as Joyce hagsahe dealings with antiques, she really enjoyed
this work. Ten years later they sold the shop aonded to Linton Crescent, but Joyce continued rexjor
pottery at home.

More recently she had a job working for a few dayweek in Robert Mucci's antique shop in the Old
Town. Her big treat on Fridays when she was paisltwayo down to the Fish Market and treat hersedf t
piece of fresh fish. She continued working at thepsuntil October 2006, when she went into hospital

Joyce attended adult education classes in ancistaryy local history and geology, which she always
enjoyed, and she was an enthusiastic member d¢ddkéngs and District Geological Society. She gaine

much pleasure from her garden and the woods abdlck of the house, and had recently joined the
Friends of Summerfield Woods.

With her many interests, Joyce was a great colledter house was full of furniture, ceramics andks

on many different subjects. Her activities evenlided writing novels - one of them was about time-
travelling Marsh Cats!

During her life Joyce had sixteen children and magrand- and great-grand-children. She was verygrou
of all of them and really enjoyed the big familyunéons. She made sure she attended all the family
weddings, travelling to Australia for one and to énca for another.

Recently, Joyce talked of selling her house andingoaway to a warmer climate, perhaps to the Sotith
France. She wanted to live somewhere on a hilllooking the sea where she could walk down to the
beach and paint every day. Joyce had a great Idife,dout sadly she died on 27th January, 2007.

She was very popular and had many friends (as wa®ws from the great number of people at her
funeral). Those who knew her will remember the warnenthusiasm and love that she shared with
everyone.
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Collecting minerals around the world
by Trevor Devon

| suppose we have all collected rocks or mineraisome time when we were travelling to new places,
mostly as mementos, but nothing quite beats the bfizollecting specific minerals from classic ltoas
with like-minded colleagues. This type of collegiimplies you know something of the geology and
mineralogy of the location, what sort of rock tqkxe (often with a sledgehammer to start with!§l an
what colour and shape the minerals are likely tdooed in. Of course it helps to travel with caldgies
who have been there before and can show you whatkdor. That is one of the reasons why | joitiee
Sussex Mineralogy and Lapidary Society (SMLS) ayewrs ago.

Since 1980 SMLS has conducted trips to many pdr" -
the world, including the USA and Canada, In
Namibia in Africa, and several countries in Eurc
Such trips usually attract around a dozen or
participants and are often organised with a btoafism
so that non-mineralogical spouses can join in. ave
been personally fortunate enough to join recent Sl
trips to Cornwall, Isle of Skye, India, South ofaRce,
USA, Canada, Caldbeck Fells in Cumbria and Bulga

Perhaps | should start with the basic question oy W
collect minerals. First of all | think some of ase borr
“collectors” — | collect stamps, books and minerhis
example. Then there is the aesthetic aspect — i
opinion many postage stamp designs are minii
works of art, and likewise | feel that many mine._.
crystals can be enjoyed as works of art too, ntstlsmjlptures. As a scientist (chemist by trainihg)so
enjoy an activity that uses (and extends througearch) my chemistry background. Finally, collegtin
minerals is a great group activity where the ofhewple are intellectually stimulating and fun toviaiéh
on trips.

Fig. 1. Behind the scenes at the mineralogy
epartment of the Royal Ontario Museum, Toronto.

Turning now to the minerals: what sorts of mineats collected on these trips? Well of course teay
much depends on the locality. In places like Calhvberbyshire and Cumbria, where there has been a
tradition of mining (metal ores, fluorite and barinostly), collecting tends to be from old mine gsm
and quarries. Access to quarries is of course nery limited because of the owners’ concerns about
Health & Safety issues and litigation in the evehtiny accident. Looking over mine dumps (that are
generally in the region of 100 years old!) is ugupfoductive, but the minerals are generally mscapic

(eg. lots of blue-green copper secondaries, braacklkron minerals) needing a hand lens to spahthe
Old quarries vary in yield from microscopic to shtand specimens (eg. fluorite, calcite, baritearty)
siderite). Going to more remote areas where thes ., S—

been volcanic activity in the distant past tendbe¢anore ¢
productive for the larger specimens (eg. silicaelizes)
and “interesting” minerals.

Both the Isle of Skye and India provide the la
environment — large areas of basalt in which a \
variety of alumino-silicate minerals, mostly zeedif have
been created from superheated steam reacting wil
dissolving the silicate-based basalt. These mis
crystallize out of solution in cavities (vugs) dexhby the
hot steam within the basalt and form often ¢
spectacular crystal clusters. In Skye small t
specimens of thomsonite, stilbite, analcime, apbipé
and chabazite can be found combing the beach o..
southwest coast: breaking open some of the bouldzspeually in some of the remoter beaches
(accessible only by scaling 800ft cliffs!) can wvielery fine crystal specimens indeed. The western
Maharashtra state of India also boasts vast bdeplisits known as the Deccan Plateau. Here there a
many quarries (Fig. 2) for extracting building stoand roadstone. The zeolite crystals found thexe a

Fig. 2. Basalt quarry in India showing the zeolite
cavities.
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considered a “nuisance” by the quarry owners, bah gs the size and quality of these crystals ltidian
mineral dealers make arrangements to collect teedpecimens as they are uncovered.

In our trip to India friendly dealers arranged tm to visit a number of the most famous quarriesiraal
Mumbai (Bombay), Pune (Poona) and Nasik. In Nasikwere also invited to the Gargati Museum where
we could see the fantastic range and size of miménat have been collected in that region. Altjto
limited to a few dozen more common mineral vargttbe quality of the collecting was quite outsiagd
particularly the size of the crystals. In one guave were present when a new section of the qiaogy

was blasted out with dynamite: when the dust hadred we were able to go and search for new pockets
of minerals that had now been freshly uncoveredialt just amazing to look at crystals that hadoean
seen since their creation millions of years ago!

From India, among many other minerals, we were ~*'~
to bring back impressive hand specimens of apoipd
(especially from the famous Jalgaon quarry), séllaind
heulandite crystals, as well as beautiful smalstets of

the blue bladed crystals of the vanadium bearilicate
cavansite from the Wagholi quarry. In one locatios
found two rare (for India) zeolites, levyne and tesite

in small vesicles (<10mm) in the matrix rock ankad

the even rarer good fortune to find a specimen tth
these minerals in the same piece of basalt!

The SMLS trip in 2006 to North America took us av

from the basaltic minerals of Skye and India to

world’s most prolific zinc mine (Franklin and Sted

Hil, New Jersey), the mineral capital of Can: Fig. 3. UVillumination shows the fluorescent zinc
(Bancroft, Ontario) and the famous Mont St. Hil mineral willemite(green) in the calcite matrix(red)
quarries in Montreal. All of these locations atars in

the mineral world and are associated with large bemof different minerals, several of which arnestf
finds”. For example, at Sterling Hill/Franklin ov840 minerals have been found (10% of all known
minerals!). Of especial note at Sterling Hill widr® night-time collecting with UV lamps, where the
ground lit up in spectacular red (calcite) and gréanc silicate, willemite) (Fig. 3). We also kited
wollastonite (SWUV yellow) and norbergite (SWUV deh yellow).

Entering Bancroft in Ontario the road sign proclaithe

area “Mineral Capital of Canada” and certainly e

surrounding countryside there are many mineralibg:

pegmatites to explore. One of the easiest is fairitle

side of the road, the Essonville Roadcut, wherays

black blades of fluororichterite can be extracteuf the

feldspar matrix without much difficulty: | found eral

attractive little (1-2cm) doubly terminated crystéhere

Up at Bear Lake we dug for the world-renowned &

crystals (Fig. 4), but only found lots of small qés

(Fig. 5): it was clearly a place where you needitpin

for several days looking for the mineral-bearingrgte

pegmatites. Bancroft was famous for its sodalitees

and this blue silicate and the related pinkish haakite Fig. 4. Digging at Bear Lake for apatite.
were easily found on mine dumps (and both shov.

clearly at night with UV lamps). While in Bancrofie visited an active rose quartz quarry and a hty!l
and for a small fee did some easy collecting otdhgmecimens.

Our last stop in North America was the Mont St.aié quarries in Quebec 25 miles north east of
Montreal, a mecca for microminerals collectors franound the world. Over 350 minerals have been
found here, of which 50 have been new minerals.qUzries are now actively worked for road ston#, b
the enlightened quarry management allows accessirteral collectors 5-6 times a year on specified
Sundays under the supervision of the local mingiedd society. Such is the popularity of these dégs
when we arrived half an hour before the quarry edethere was already a long queue of cars waiting t
enter. Inside the quarry the sight of the towesitg walls added to the majesty of the place. gawogy
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of the 100 million year old rocks is very compl@sjpecially to me!) as the environment varies actiuss
quarry to include pegmatites, syenites, xenolibdieccias, hornfels and limestone. Collecting seslp
requires some knowledge of the various rock enwr@mis in the quarry as the interesting minerals are
microscopic and really requires some referenceisgers to help with identification. Fortunately two
three local experts were on hand to tell us abwithistory of the mineralogical finds there. | fiind a
number of specimens with small crystals presertttlese await serious examination with a microscope
and reference materials! On this note it was @#éing to observe the Canadians at work: they just
collected bucketfuls of small rock specimens frine quarry floor and took them back to their estairs,
returning with fresh buckets. Enquiring of this giree we were told that the winters were long aaldi
and so these specimens would be investigated timel@nicroscopes then!

Last year (2006) our society decided to visit Blge
based upon the recommendations of the Warrin
Mineral Society, who had visited there twice reber
Bulgaria is an active mining country with famouad
mines in the Rhodope mountains (notably Madanhér
South. In the North near Sofia we visited a coj
mining pit (Elatzite), a goldmine (Chelopech) and
open iron ore pit (Kremikovtsi). Many small mine
specimens were easily found including sf
chalcopyrite, sharp clear rhombohedral calcite teigs
black stalactitic spires of goethite, black pyrdkeisgrey
romanechite and small crystals of green fluorite.geld
was found! Down in the South we went down a |
mine (that is a whole story in itself!) in Madant lolidn’t
find any of the unique spinel law twinned galengstals
that Madan is so famous for (we did buy some lgdatim the miners though). We did collect wonderfu
large manganocalcite epimorphs of both the scaksrah and rhombohedral forms of calcite. During ou
visit we also collected some igneous minerals (asite and garnet in attractively crystalline otlase
feldspar) from a pegmatite half way up a mountaile.s And of course we did find some zeolites in a
basalt deposit (good crystals of analcime, chabawiins, clinoptilolite and harmatome).

Fig. 5. Apatite from Bear Lake - before cleaning!

| hope the above accounts give some idea of whagnali collecting can be like when properly orgadjse
especially having some local expertise on hand.

An Irish Odyssey
by Colin Parsons

Like most of you, | suspect, Joan and | were fedviip the “summer” we were having so we decided to
go to Ireland. Not just Ireland, but the west coAstyou are probably aware, Ireland is not notedtb
sunshine record and the west coast particularlysatfice to say that it rained on some part of g\day
we were there but it was, as the locals calle@igentle rain” and knowing that made us feel mbetier.

| have family in Ireland and know the South East
South West of the country quite well but had ne
explored the west coast north of the Dingle Peta:
We considered flying to Limerick and hiring a cart
changed our minds and decided to take our ownare
the simple reason that we could load it up with
weather gear, just in case we needed it. Good idac
that. We travelled up to Holyhead and over to Dubly
fast Seacat ferry, stayed for two nights, and theve
to Sligo where we settled for a few days. The pieB.
Yeats is associated with Sligo, much of his wril
dealing with the area around Sligo town and inipaldr Fig. 1. Bloody Cranesbill.
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the adjacent loughs. Sligo town is the second &
urban area in Connacht, after Galway, with fewemn
18,000 inhabitants.

The town is encircled by two mountain ranges,

Dartry Mountains to the north and the Ox mountam

the south. The Dartry range is dominated by A

mountain (523 metres) which, together with Ben Ball

has been described as the botanically richest tam

in Ireland (Fig. 1). The mountains are part of thper

Carboniferous Dartry limestone plateau and weree

completely capped in sandstone and shale w

survives only on Arroo. On one of the very few sy

mornings we went to Mullaghmore (Fig. 2) where L Fig. 2. Mullaghmore Head, County Sligo.
Mountbatten had a holiday home on the far norttsttua

of Sligo county. It really was a beautiful, sunrgydout looking inland we could see Ben Bulben vitish
top shrouded in cloud about 6 miles away. The nfagpwed a circular road around an amphitheatre
formed by Ben Bulben and the adjacent Truskmoremeon which we decided to explore. As we got
closer the weather deteriorated until we reachedathphitheatre when it started to rain throughae
mist, getting progressively darker with heavienrdihe circular road is about five miles long wsthme
very steep gradients and lots of hairpin bendsolgnout its length we did not see a single vehitle
person and the whole experience was rather eedidedinslightly sinister. As soon as we emergedrfro
the amphitheatre the rain stopped and wher -

got back to the coast the sun was shining as

It was a marvellous experience of h

mountains cause precipitation, but one wt

we wouldn’'t be keen to repeat in a hurry.

Our next port of call was Galway about
miles from Sligo as the crow flies or 120 mi
via a rather circuitous route which took
through County Mayo, the Maumtu
mountains and beautiful, rugged Connem
Once again it rained in the mountains
stopped as soon as we reached the relat

flatlands of Connemara. Fig. 3. Map of the Burren.

| had read about the Burren (Figs 3 & 4), whickuisked away in the north-west corner of County €lar
and of its fascinating geology and archaeologyit 8@s a must for a visit. The name Burren comemfr
the Gaelic “boireann” meaning a stony place andatie@ is an upland region of some 300 square wiiles
exposed Carboniferous limestone known as karst. Sdemery, although rather bleak, is also quite
beautiful, the flat sedimentary rock having a blugte colour forming huge areas of limestone pavase
(Fig. 5) made up of two separate parts known amscind grykes. Clints are the blocks of limestitrad
constitute the paving and grykes are the fissunas isolate the individual clints. The most dominan
gryke system runs north to south and there i~ -

secondary, less developed system, at right angléis

The ones we saw were invariably straight but itespg

that they are occasionally curvilinear.

Water created the Burren and, strangely, it is Isic
destroying it. This can be clearly seen in somehel

clints where the water draining from the horizoritgls

IS cutting ever deeper channels into the shouldetke

clint where it is slowly widening the gryke and ene

mining the clint itself. On many clint tops one csee

small saucer shaped depressions like shallow |

These pans can hold water which contains or¢
material including an algae called Nostoc. Thisaa

exudes a mild acid which further breaks down Fig. 4. Limestone pavement at Black Head, the
limestone forming an even larger depression w Burren.
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eventually holds soil capable of sustaining plamtsi
grasses. A large collection of Alpine and Mediteean
species grow together in the Burren with some efrt}
strangely, being lime hating plants.

There is a long tradition of mining in north-westare

and detailed maps show many sites of defunct |eal

silver mines. Fluorspar is found throughout the rBn

and was worked from open-cast sites until the 1!

when the shallow seams were exhausted. Calciteiist

in many areas of the Burren and grows in from | Fig. 5. Limestone pavement.

sides of the grykes, sometimes completely fillifg .

fissure. But of all the worked deposits of the Ruarthe mining of phosphate was the largest enserpri
using both open-cast and underground techniqueshé&fiday was during the Second World War which
prevented the importation of this fertiliser. Tweams were worked producing approximately 115,000
tons.

The Burren is also Ireland’s most important caveaaalthough very few are open to the public, the be
known of these being Aillwee cave. Unique to Aillvare the so-called Bear Pits, hollows scrapedyut
brown bears which have been extinct in Irelandofggr one thousand years. Bear bones have been found
in the caves and it is believed that they may Hasen used as hibernation pits. Most of the limeston
formations are very recent in the history of theecdself, the stalagmites in the Mud Hall beinghare
8,000 years old.

There are more than 70 megalithic wedge tombs andsa 500 forts in the Burren making it Ireland’s
richest area for these structures. Despite thifupian we were only able to visit one tomb at Ceagv
and then managed to leave the camera in the cas@mhdven’t even got a picture of it. We wondered
why there are no structures in the Burren simitathie Beehive Huts one sees in the Dingle Peninsula
only a hundred miles or so south. These strange-ilike buildings were in use from around 1,000 8C

as late as 1200 AD and are generally believed t@ ha

been habitation sites, sometimes within fort comgde

The Glengowla Mines are situated about 15 mileshr

west of Galway City in the rugged Connemara cout

side close to Lough Corrib. Glengowla is d"x@ntury

lead and silver mine which had a relatively sl

commercial life between 1851 and 1865 when it do

The mining followed ore veins in marble (Fig. 6)iaHn

contain calcite and quartz and, of course, soms,

galena being the most abundant. The total productf

the mine during its 14 years was 390 tonnes of &at

some 28 kg of silver. The mine is well known amdr

mineral ) coIIeCto_rs for_ it's beautiful and sometin Fig. 6. Glengowla mine, ore veins in marble cavern
rare minerals including quartz, calcite, sphale...c

chalcopyrite and the rare blue-green octahedralifki crystals. The mine is owned by the Geoghegan
family who have done an enormous amount of workilksang the surface, pumping out the mine and
general repairs to give access to the upper wasking

The mineral vein was discovered when loose lumpgaéna were found just below the surface of
farmland. The underground tour is fascinating east for the considerable number of artefacts diaty
ladders, pumps, ore tubs, pulleys, windlasses mmets. The pitch pine timbers are believed to have
been brought back to the west of Ireland by thegeamit “coffin ships” and are still intact today. G0
ships were so called because they were usuallgruddoften unseaworthy. They tended to be overidsure
and therefore worth more to the owners sunk thiaaf

We enjoyed our visit to the west coast of Ireland are determined to return, having only scratched
surface. All that remained was the 200 mile driiee Mmerick, Tipperary and Waterford to the ferty a
Rosslare, stopping for a couple of days in Wextordee the family. We drove just over 1,700 miles i
all, the worst being the 320 miles back from Fisdrgiuto Hastings.

Ireland is a lovely country and they couldn’'t hay®sen a better greeting than the traditional “caiite
failte”.
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Our new Solar System
A review of current ideas on planetary geology withparticular reference to Mars
by Gordon Elder

THE PLANETS

Fig. 1. The planets as they are now classified.

The word planet’ originates with the Greek term " " (planetes), meaning "wanderer". It has been
used for thousands of years to refer to astrondrbigdies orbiting the Sun, and more recently around
other stars!

However, prior to the 2006 adoption of an officifdfinition by the International Astronomical Union
(IAV), there was no formal definition of what coitisted a "planet”. The resolution adopted by th&J 1A
states that, within the Solar System, a planetcslestial body that:

(a) is in orbit around the Sun;

(b) has sufficient mass for its self-gravity to m@me rigid body forces so that it assumes a hyaltios
equilibrium (nearly round) shape;

(c) has cleared the neighbourhood around its orbit.

As a result of this definition, the Solar Systenm@sv considered to haweght planets: Mercury, Venus,
Earth, Mars, Jupiter, Saturn, Uranus and Neptuhesé& objects which fulfill criteria (a) and (b) but
(c) — Ceres, Pluto and Eris — are categorized asfdvlanets. So, 76 years after its discoverytdPhas
been downgraded from a fully fledged planet to adplanet.

Beyond the Solar System, there have been morettt@hundred objects discovered orbiting other stars
The IAU defines these objects as "extrasolar pirigthey:

(i) orbit a star or stellar remnants;
(i) each has a mass below that required for thentbnuclear fusion of deuterium;
(i) each fulfills the minimum mass/size requiremdéor planetary status in the Solar System.

This is a provisional definition which has not bdemmally adopted. The IAU also has not decided on
whether the term "planet" should be extended te-fi@ating objects of planetary mass outside star
systems, except to exclude those in young statechis

MARS

I've chosen to go into detail on Mars as it is anglt of great interest
planetary scientists and governments - after alsiBent Bush has stated t
by 2018 Man will be back on the Moon with a furtimission to move on t
Mars.

Mars is the fourth planet from the Sun and is hisatly named after Mars, tt

Roman god of war. Mars is also known as the "Reahé&!' due to its reddis

appearance when seen from Earth. The prefix apsstaining to the Gree Fig. 2. Earth and Mars in
god of war, Ares, refers to Mars in the same way gefers to Earth. comparative size.
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Mars is currently host to four orbiting spacecraiars Global Surveyor, Mars Odyssey, Mars Express,
and Mars Reconnaissance Orbiter. This is more dhgiplanet other than Earth. It is also home tawe
Mars Exploration Rovers (Spirit and Opportunity).

Geological history of Mars
Geologically, Mars is split into three broad epochs

Noachian epoch(named after Noachis Terra): from the formatiomMairs 4,500 million years ago
to 3,500 million years ago. Noachian age surfacesearred by many large impact craters. The Tharsi
bulge (Map 1) is thought to have formed during ffesiod, with extensive flooding by liquid watetdan
the epoch.

Hesperian epoch(named after Hesperia Planum): 3,500 million yesgs to 1,800 million years
ago. The Hesperian epoch is marked by the formati@xtensive lava plains.

Amazonian epoch(hamed after Amazonis Planitia): 1,800 million seeago to present. Amazonian
regions have few meteorite impact craters but Hrerwise quite varied. Olympus Mons (Map 2 & Fiy. 3
formed during this period along with lava flowsesigere on Mars.

Geography of Mars (Areography)

Map 1. Shpwingg major areographical features.

Olympus Mons

Valles Marineris

Map 2. Showing major topographical features.

Notable features in the above maps include thesihaolcanoes in the west (including Olympus Mons),
Valles Marineris to the east of Tharsis, and thé#adeBasin in the southern hemisphere.
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Fig. 3. Tharsis volcanoes in the west (includinigripus
Mons).

Olympus Mons, the cloud swept shield volcano
situated in the top left corner of this image, d&an
27km (about 88,600 feet) high above the mean
surface level of Mars (about three times the heaght
Mount Everest above sea level).

Today, features on Mars are named from a numbeowfces. The larc
brighter features retain many of the older namasabe often updated
reflect new knowledge of the nature of the featuFes example, Ni:
Olympica (the snows of Olympus) has become Olymgdoss (Mount
Olympus).

Mars' equator is defined by its rotation, but tbeation of its Prime

Meridian was specified, as was Earth's, by choicanoarbitrary point Fig 4. Valles Marineris to the
Madler and Beer selected a line in 1830 for thest maps of Mars. Afte east of Tharsis is the huge scar
the spacecraft Mariner 9 provided extensive imagérilars in 1972, i seen cutting across Mars'
small crater (later called Airy-0), located in tBmus Meridiani ("Middle €duatorial region (see Map 2).
Bay" or "Meridian Bay"), was chosen for the defimit of 0.0° longitude

to coincide with the originally selected line.

Since Mars has no oceans and hence no 'sea lave$ro-elevation surface or mean gravity surface
had to be selected. The zero altitude is definethbyheight at which there is 610.5 Pa (6.105 mob#r)
atmospheric pressure (approximately 0.6% of Earth's

The differences in Martian topography are strikingrthern plains flattened by lava flows contraghw
the southern highlands, pitted and cratered byeab@npacts. The surface of Mars as seen from Hsirth
thus divided into two kinds of areas, with diffagibrightness. The paler plains covered with dudtsamd

rich in reddish iron oxides were once thought oMastian ‘continents' and given names like Arabéard
(land of Arabia) or Amazonis Planitia (Amazoniaraip). The dark features were thought to be seas,
hence their names Mare Erythraeum, Mare Sirenumfanorae Sinus. The largest dark feature seen from
Earth is Syrtis Major.

Mars is also scarred by a number of impact crafére.largest of these is the Hellas impact basivee=d

with light red sand. Despite being closer to therasd belt, there are far fewer craters on Marsgared

with the Moon because Mars' atmosphere providetegtion against small meteors. Some craters have a
morphology that suggests that the ground was wetwie meteor impacted.

The large canyon, Valles Marineris (Map 2) (Laton Mariner Valleys,
also known as Agathadaemon in the old canal md@s,a length of
4,000km and a depth of up to 7km. The length oflegaMarineris
is equivalent to the length of Europe and extermsd fifth of the
circumference of Mars. Valles Marineris is thougghhave formed due to
swelling of the Tharsis region which caused thestiuthe area of Valles
Marineris to collapse. For comparison the GrandyB@aron Earth is only
446km long and nearly 2km deep.

There is evidence that liquid water existed at tme on the surface of

Mars. Key discoveries leading to this evidencedudel the detection of

various minerals such as hematite (Fig. 5) andhiteetvhich usually
Fig. 5. Photo of microscopic Only formin the presence of water.

rock forms indicating past signs The red/orange appearance of Mars' surface is Hdogbe caused by
of water, taken b@pportunity. jron(|i1) oxide (rust). Mars has half the radiusdaanly one-tenth the
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mass of the Earth. Its surface area is only skgleds than the total area

of Earth's dry land.

The surface of Mars is thought to be primarily cosgd of basalt, based
upon Martian meteorite collections and orbital eladons. There is
some evidence that a portion of the Martian surfaigght be more silica-
rich than typical basalt, perhaps similar to angesiocks on Earth,
though these observations may also be explaineilibg glass.

Dozens of spacecraft, including orbiters, landarg] rovers, have been
sent to Mars by the Soviet Union, the United Staesope, and Japan to
study the planet's surface, climate, and geology.

Fig. 6. Viking Lander 1 site

Internal Geology

Current models of the planet's interior infer aecaegion

crust

approximately 1,480km in radius, consisting prifdyadf iron

with about 15-17% sulphur. This iron sulphide cisreartially

mantle

fluid, with twice the concentration of light elemsrthat exist:

at the Earth's core. The core is surrounded blicate mantle

core

that formed many of the tectonic and volcanic fezgwn the
planet, but now appears to be inactive. The avetiasigkness
of the planet's crust is about 50km, with no aleeker thar

125km.

Current Missions

Fig. 7. Mars’ internal structure.

Following the 1992 failure of the Mars Observeritmt NASA
launched the Mars Global Surveyor in 1996. Thissiois was a
complete success, having finished its primary magpmhission in
early 2001. Only a month after the launch of thev8yor, NASA
launched the Mars Pathfinder, carrying a roboti@leation
vehicle, which landed in the Ares Vallis on Marshid mission
was another big success, and received much puybligértially
due to the many spectacular images that were sekttb Earth.

In 2001 NASA launched the successful Mars Odyssjter
(Fig. 8). Odyssey's Gamma Ray Spectrometer detasggadficant
amounts of elemental hydrogen in the upper metrgoosf Mars'

Fig. 8.

Mars Odyssey. of water ice.

Artist's concept of the 2001g,face. This hydrogen is thought to be containeldrige deposits

In 2003, the ESA launched the Mars Express crafsisting of the Mars Express Orbiter and the lander
Beagle 2. Beagle 2 apparently failed during desaadtwas declared lost in early February 2004ahye
2004 the Planetary Fourier Spectrometer team

announced it had detected methane in the Ma
atmosphere. ESA announced in June 2006
discovery of aurorae on Mars.

Also in 2003, NASA launched the twin Me
Exploration Rovers named Spirit (MER-A) a
Opportunity (MER-B). Both missions land
successfully in January 2004 and have me
exceeded all their targets. Among the n
significant science returns has been the concl
evidence that liquid water existed at some timéhe
past at both landing sites. Martian dust devilg.(B)
and windstorms have occasionally cleaned |
rovers' solar panels, and thus increased thegp#n.

Fig. 9. A dust devil on Mars, photographed by Mars
Global Surveyor. The long dark streak is formedaby
moving swirling column of Martian atmosphere. The
dust devil itself (the black spot) is climbing trater
wall. The streaks on the right are sand dunes @&n th
crater floor.
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On August 12, 2005 the NASA Mars Reconnaissancétérprobe was launched towards the planet, to
conduct a two-year science survey. The purposéefnission is to map the Martian terrain and find
suitable landing sites for the upcoming lander moiss It arrived in orbit on March 10, 2006.

In August 2007 NASA'’s Phoenix Mars Lander was ldwett- its purpose to study the history of water on
Mars, and the habitability potential of the Martematic’'s ice-rich soil.

Future plans

Future plans for unmanned Mars Exploration incltisiesending of the Mars Science Laboratory in 2009,
followed by the Phobos-Grunt sample-return missiometurn samples of Phobos, a Martian moon. Other
missions have been proposed, although not yetrooedi.

Manned Mars exploration by the United States has lexplicitly identified as a long-term goal in the
Vision for Space Exploration announced in 2004 I8/Riesident George W. Bush.

The European Space Agency hopes to land the firasehs on Mars between 2030 and 2035. This will be
preceded by successively larger probes, startinly the launch of the ExoMars probe in 2011 or more
likely 2013, followed by the 'Mars Sample Returnskion'. Likewise, astronauts will be sent to theollo
between 2020 and 2025 in preparation for this missi

Astronomical observations from Mars

It is now possible, with the existence of varioubiters, landers, and rovers to study astronomm ftioe
Martian skies. In particular, the Earth and the Klemuld easily be visible to the naked eye. Alste o
could observe the two moons of Mars. The moon Phalppears about one third the angular diameter that
the full Moon appears from Earth, and when it i§ ifuis bright enough to cast shadows. On the othe
hand Deimos appears more or less star-like, andaapponly slightly brighter than Venus does from
Earth.

There are also various phenomena well-known onhBhgt have now been observed on Mars, such as
meteors and aurorae. The first meteor photographelllars was on March 7, 2004 by the Spirit rover.
Aurorae occur on Mars, but they do not occur atpbles as on Earth, because Mars has no planet wide
magnetic field. Rather, they occur near magnetionalies in Mars's crust, which are remnants from
earlier days when Mars did have a magnetic fielieyTwould probably be invisible to the naked eye,
being largely ultraviolet phenomena.

A transit of the Earth as seen from Mars will oconrNovember 10, 2084. At that time, the Sun, Earth
and Mars line up. There are also transits of Mgraurd transits of Venus, and the moon Deimos is of
sufficiently small angular diameter that its pdrteclipses” of the Sun are best considered transit

Viewing Mars from Earth

To a naked-eye observer, Mars usually shows andisgellow, orange ¢
reddish colour, and varies in brightness more thay other plane
Approximately every 26 months opposition occursjolwhis when Mar:
is nearest to Earth. At its most favourable, Mamsves a wealth ¢
surface detail through a telescope. Especiallyceable, even at lo
magnification, are the polar ice caps (Fig. 10).

The next Mars opposition will occur on December 2807, and ir

August 2003, Mars made its closest approach tchBarhearly 60,00!

years. The last time it came so close is estimébetiave been o

September 12, 57,617 BC in the Middle Palaeolithize to metrologice Fig. 10. Mars, 2001, with polar
and astronomical data being slightly inaccuratthat time | cannot giv  jce caps visible,

any details of it being observed!

| look forward to my next viewing of Mars, be itrtugh a telescope, in a book, on CD/DVD or on the
internet — | hope this article will inspire youdo the same.

General references:
www.nasa.com WWWw.space.com

Wwww.esa.com www.wikipedia.org

16 Hastings & District Geological Society Journalol. 13, December 2007



A new sauropod dinosaur from Hastings
by Peter Austen

As many of you may be aware from reports in both ribgional and national media in mid-November,
Hastings now has a brand new dinosaur. The dinpkaawn only from a single dorsal vertebra (Figs 1
2 & 3), has been described Ralaeontology(Taylor & Naish, 2007), the journal of the Palamdogical
Association. It has been nam¥dnoposeidon proneneukasd it is thought that the vertebra belonged to
an elephant-sized herbivorous dinosaur with a loeck and tail and a small head (Fig. 4), lookingta
like ApatosaurusDiplodocusor Brachiosaurusand is around 130 million years old.

Fig. 1. Partial dorsal vertebra from which Fig. 2. Original drawing of vertebra in
Xenoposeidon proneneukuswas named. Lydekker's 1893 paper (Lydekker, 1893).
Height of preserved portion of vertebra is

30 cm (1 foot).

The vertebra was found by Philip James Ruffordhim late 1800s, and eventually found its way to the
Natural History Museum, where it was first illused by Richard Lydekker in 1893 (Fig. 2) (Lydekker,
1893), who suggested that it may be referabledd/ealden sauropddorosaurus brevis

Philip Rufford was the local Hastings collector wéimassed a large collection of fossil plants fromn t
Hastings area which formed the basis of Albert 3digatwo volumes or

Wealden fossil plants (Seward, 1894 & 1895). thsught that the vertebra w

found in the area around Ecclesbourne Glen, butvifis the fossil plants

detailed records were not kept of the localities] anost are only recorded

Ecclesbourne.

The vertebra was rediscovered by Mike Taylor, aciglist in sauropol
vertebrae, in the Natural History Museum collecsiam January 2006, 113 ye:
after it was last figured by Lydekker. He contdciarren Naish (who gave
lecture to our Society in January 2006), and aftech work and research th
produced a paper describing the new species (T&yhMaish, 2007).

What is so unusual about the vertebra is that dlesrly a sauropod (strict
speaking a neosauropod), but it is totally differénom any other sauropc
vertebra so far found, and cannot be placed wistmip existing family. Th
genus nam&enoposeidomeans ‘alien sauropod’ because it is so diffefiemh
any known sauropod, and the species napreneneukusmeans ‘forwarc
sloping’ after one of the bone’s most distinctivelainusual features - the up|
part of the bone (the neural arch) slopes forward.

The Hastings area appears to be enjoying rathdutaofysauropod dinosau Fig. 3. Reconstruction
recently (well, two is a glut when you're talkingaut sauropods). In the le ¢ c.omplete dorsal
issue H&DGS Journa) Dec 2006, Vol. 12, p.24) we reported on the re ertepra.
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Fig. 4. A guess at the size and shape of the wdimlesaur (not to be taken too
seriously), showing where the bone would have pesiiioned.

discovery of a diplodocid metacarpal (toe-bonejfrBexhill, the identification of which has sinceele
confirmed by Matt Bonnan (Darren Naish’s blog - 28 2006). In his blog oKenoposeidotiDarren
Naish’s blog - Nov 15, 2007) Darren also reiterdtes view he put forward in his lecture to us ttie
dinosaurs from Hastings and the surrounding regight now equal or exceed the Isle of Wight in term
of different species. There’s almost certainly enout there along the Hastings coastline to bedpsa
keep on looking!

The original article can be downloaded from thelaBantology Publications’ section of Mike Taylor’s
website fttp://www.miketaylor.org.uk/dino/pubs/where you will also find a copy of the pressade
from which the pictures used in this article haeetftaken. There is also an excellent articlenerfind
on Darren Naish’s blog sitéitp://scienceblogs.com/tetrapodzoolggy/
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Extracts from ‘ Wealden News
by Peter Austen

Introduction

Wealden Newss a newsletter produced by myself and Ed Jarzerskip which covers items of interest
relating to the Wealden deposits of southern Erththat may not necessarily be covered in the dfient
or national press. These can be new fossil firgfsorts on stratigraphy or new publications. Bebre
extracts from the September 2007 issugvetilden NewéNo. 7) that have a local interest to the Hastings
& District Geological Society. Any website refeces have been updated.

The full version can be accessed by goingneowv.kentrigs.org.uk/newflash.htimscrolling down the page
to “Wealden News” and clicking on "Wealden News NoThe file is in pdf format, 18 pages long, aad i
8.9MB, and without broadband could take betweemifiutes and an hour to download. Alternatively it
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can be downloaded at your local library, all of gbhiare now equipped with computers with internet
access for use by the general public. Unfortugdtes was the smallest the file could be made avith
compromising picture quality - the original was 28M

A smaller version of Wealden News No.6 (May 2006)lso still available at the same web address
(reduced from 7.6MB to 3.8MB).

New Wealden plant from Hastings

A new Wealden plant from Hastings has recently
come to light. The fossil frond is from the Hagsn
Beds and was found by Rod White in 1957 in the
vicinity of Ecclesbourne Glen, east of Hastings.
The 20-cm section of frond (Fig. 1) appears to be a
bennettitalean and is similar in gross morpholagy t
the Middle Jurassic bennettitalea®tozamites
parallelus (Harris, 1969, p.34, fig. 14) from the
Lower Deltaic Series of Yorkshire, and is unlike th
only species oDtozamitesecorded from the Lower
Cretaceous Hastings Beds. This @iozamites
titaniae (Watson & Sincock, 1992, p.39, fig. 21)
which is only known from a single specimen,
collected from Ecclesbourne by the Victorian
collector Mr Philip Rufford in the late 19th cenyur
However, the main features used to separate
different species of Bennettitales are the stomatal
and cuticular structures, rather than gross
morphology so the jury is still out. Of the 130swr
species of fossil plant recorded from the Wealden,
around 90% occur as macrofossils only at Hastings,
and a considerable number of these are only known
from a few specimens. Most of these plants were
collected in the late 19th and early 20th centand
although exact localities were not published,
Ecclesbourne is one of the more common locations
given (Seward, 1894, 1895).

Are there any more new Wealden fossil plants out
there in people’s collections waiting to be
discovered? If you think you may have something
unusual from the Wealden, please contact us.
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Hastings braincase confirmed as ankylosaur

In issue no. 6 (May 2005; Anon., 2005), we repomedthe discovery by Alan Prowse of a dinosaur
braincase (endocranium) from Hastings. Since thiigation of this article in 2005 Dr Paul Barreftthe
Natural History Museum has confirmed that the lrage is that of an ankylosaur, and Alan has kindly
agreed to donate the specimen to the Natural Kisfluseum. This is an extremely important specimen
as there are no known fossils of the skull or wase of Wealden ankylosaurs. We look forward to
hearing about what it tells us concerning dinosauebral activity!
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‘lguanodon atherfieldensissenamed

That old favourite of the English Wealden dinosauguanodon atherfieldensishas been renamed.
Gregory Paul (2006) argues that the differencewdmt the gracilédguanodon atherfieldensisand the
more robustiguanodon bernissartensere sufficient to warrant a new genus, and hepnagosed that
‘Iguanodon atherfieldenside renamediantellisaurus atherfieldensis
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Crocodile or Baryonyx?

When Bill Walker picked up and cracked open a nedula Surrey claypit in 1983, little did he kndvat

his find would still be having repercussions ne@byyears later (and very likely far beyond). Ebery

of Bill Walker’'s find has been told many times -sitle the nodule was a 31 cm claw from a large
predatory dinosaur. When the claw was taken toNa&ural History Museum, its importance was
immediately recognised, and following a reconnaissaof the site, an excavation was planned and
undertaken at the first available opportunity. Thew was from a new kind of flesh-eating dinosaung
around 65% of the skeleton was recovered. It veasedBaryonyx walkeri- Baryonyxfrom the Greek

for ‘heavy claw’, andvalkeriin honour of its discoverer, Bill Walker. It wds most complete specimen
of a theropod dinosaur ever discovered in Britaimj was one of the most important European dinosaur
finds of the 20th century. Together with fossigni Africa it proved to be the key to the underdiag

and re-interpretation of the group of dinosaursvkm@s the spinosaurs, and is often referred tdeis t
‘Rosetta Stone’. Recently, an article Tine Times(Smith, 2006) reported that the Natural History
Museum has been looking at the Wealden crocodé@thtan their collections, and have found that an
estimated 10% of them are actually fr@&aryonyx including some that were collected in early Vieo
times. This re-identification would not have begmossible if Bill Walker hadn’t made his spectacular
discovery almost 25 years ago, and it should emgmupeople to look again at any Wealden crocodile
teeth they may have in their collections to chéaniy are actuallBaryonyxteeth.

Baryonyxteeth can only be distinguished from crocodilgitaender a microscope. There are very fine
serrations (also referred to as denticles) along eafge of the tooth, at approximately 7 serratijpers
millimetre (see McGirr, 2000, p.185, figs., ChagidMilner, 1997, p.30, fig. 19, Austen, 2005, p.igsf21

& 22).
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More Wealden otoliths

In issue no. 6 (May 2005; Anon., 2005), we repodrdhe first record of an otolith (fish ear stofrem
the Wealden, found at Warnham Brickworks in eaf®@2 by Geoff Toye. Since then many more have
been recovered.

Fig. 4. Otolith from slab in Fig. 5. Otolith from slab

Fig. 2. Slab of shelly limestone from Clockhouse fig. 2. in fig. 2 showing surface

containing around 50 scattered otoliths. Photo: Peter Austen mineralisation.
Photo: Peter Austen Photo: Peter Austen

Fig. 6. Pair of otoliths from slab in fig. 2.
Photo: Peter Austen

Fig. 3. Cluster of otoliths between two gastropods
(Viviparussp.) from slab in fig. 2. Photo: Peter Austen

On the Geologists’ Association Wealden excur:

to Warnham Brickworks in July 2005 one of « 10 mm
aims was to identify the bed from which th
otoliths came. Additional specimens were fo' Fig. 7. Numerous partially decalcified fish otbktfrom
about half way up the Southeast face of the pil, Worssam’s Bed 21 at Clockhouse. Photo: Terry Keenan
although they were nan situ, it confirmed tha.

they occur above BGS Bed 2a (Togeal., 2005). The excursion also included a visit todBlmuse
Brickworks. The sections exposed at Clockhousestiaigraphically above those at Warnham, but
despite this, more otoliths were found, making thessecond locality for otoliths in the Wealdeoy& et

al., 2005). They were recovered from the floor of pite notin situ, but close to Worssam'’s Bed 21. On
a follow up visit to Clockhouse in October 2005¢iird Agar found a 14 cm x 7 cm slab of shelly
limestone on the eastern flank of the pit, aboot @bove Worssam’s Bed 21. The slab (Fig. 2) coathi
around 50 scattered otoliths (Figs 3 to 6 show mesentative sample). Also, on the GA Wealden
excursion to Clockhouse in July 2006, Biddy Jarzemwski found anin situ bed of abundant partially
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decalcified otoliths in Worssam’s Bed 21 (Fig. Jargembowsket al.,2006). These were unusual in that
all previous otoliths have been found in shellydstones and have been of a fairly substantial @atur
(Anon., 2005, fig. 9; Toyet al., 2005, fig. 3 and figs 3 to 6 herein) whereas Biddinds (Fig. 7) were
fragile and partially decalcified and were contdire a grey shaley mudstone with partings packdd wi
ostracodsYiviparusand fish debris (Jarzembowskial.,2006).

Rory Mortimore (pers. comm.) has further reporteat ffish otoliths were recorded from an exposure of
Weald Clay at Small Dole, West Sussex in the 1970s.

It now appears that providing conditions for preagpn are right, otoliths are probably common
throughout the Lower Weald Clay.
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Editor's note - Otoliths have so far only been found at Warnham @lutkhouse, both in the Lower
Weald Clay, and although they are not local to Hgst | have included this article because thensois
reason why they shouldn’t also be found in the digpaat Hastings. It's unlikely they will be prese
there in the same abundance as in the Weald Clegube the lithology of the two deposits is quite
different, nevertheless it would be worth keepimgege open for them. Let's not forget that unist]
over 2 years ago they had not been recorded freriMisald.

Palaeontology in the News
A review of recent research and discoveries
Edited by Peter Austen
Introduction

The following is a summary of recent research arstavderies in or associated with palaeontology.
Where possible | have included enough detail $pecies name, author, etc.) to allow for a seaf¢heo
internet for further information. In most casesrenmformation is available, including an abstratthe
paper, press releases, and quite often if you gheéauthor’'s own website you may be able to obdain
copy of the original paper. If you do not have amputer at home, all libraries in the UK are now
equipped with computers with internet access ferhysthe general public.

Seawater temperature in the Precambrian

Cherts, dense silicaceous rocks containing micstaljne quartz, are among the best preserved ocean
sediments in the geological record, and they cdverperiod from 3.5 billion years ago to the présen
Past research using the oxygen isotope ratios eftsthas implied a gradual cooling of the ocean
temperature over the Precambrian period from 3lidtiyears ago to 800 million years ago, but tnés
been questioned because the oxygen isotope signadutd have been reset by hydrothermal fluids afte
deposition. Two French scientists have now usedsilicon isotopic composition of these cherts to
estimate ocean temperatures over this period asid findings are in remarkable agreement with the
earlier estimates based on oxygen isotope raiatufe 2006, Vol. 443, p.969-972). Their work implies
that seawater temperatures changed from arouf@ 3® billion years ago to around°20800 million
years ago. However, because of the possible dffectvould have in impeding the development ofyear
multicellular animal life, sceptics of the ‘hot-tuBrecambrian sea still remain unconvinced.

Devonian lampreys
In the last issueH&DGS Journa) Dec 2006, Vol. 12, p.23) we reported on the diecp of a Cretaceous
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fossil lamprey from China, which showed that by Gwetaceous the lamprey had assumed its modern
form. Prior to this only two fossil lampreys wéaeown, both from the Carboniferous of North America
and dated at between 300 and 330 million years ttldvas thought that the lampreys were descended
from the now extinct armoured jawless fish (ostdires), but a recent discovery of a 360 millionryea
old well preserved fossil lamprey in the DevonidrSouth Africa has cast doubt on thidagure 2006,

Vol. 443, p.981-984). The fish, namBdscomyzon riniensjsshows a number of features of the modern
forms and is in fact closer to the modern lampridagn the North American Carboniferous specimens.
It shows that the lampreys’ morphology has remairegdarkably stable for 360 million years, and also
implies that rather than being descended from #iecoderms, they actually shared the Devonian seas
with them, and any relationship goes much furttzsekb

Plesiosaurs were bottom feeders

The plesiosaur, a marine reptile that lived in3beassic seas 160 million years ago had a two metike
(the length of its body and tail combined), and thason for such a long neck has always puzzled
palaeontologists. Leslie Noe of the Sedgwick MuseGambridge has come up with an ansview
Scientist 2006, Vol. 192, No. 2576, p.17). He studied iessf the plesiosauMuraenosaurus
particularly the articulation of the neck bones andcluded that they used their necks to reach dowi
feed on soft-bodied animals living on the sea fledhe small skulls of plesiosaurs could not cojii w
hard-shelled prey. He also concluded that theigdasr could not lift its head up out of the water,
disappointing supporters of the plesiosaur as @idate for the Loch Ness Monster! He reported his
findings to a meeting of the Society of Vertebragtaeontology in Ottawa, Canada.

Oxygenation of Earth’s atmosphere

Oxygenation of the Earth’s surface is thought teehaccurred in two main steps. The first was agoun
2.3 billion years ago, and saw a significant insee@ oxygen levels, and the second, less studied,
occurred between 800 and 540 million years agoteain of American scientists has now studied the
carbon and sulphur isotope records from sedimentise Sultanate of Oman covering the period 635-542
million years ago Nature 2006, Vol. 444, p.744-747). Their research satggkthat there were three
distinct stages of oxidation within this period,dathe second stage, around 575 million years ago,
involved the oxidation of a large reservoir of arigacarbon suspended in the deep ocean and appears
have corresponded with the evolution of complexilif the Ediacaran.

Jurassic/Cretaceous gliding mammals from China

A recent discovery in China has put back the readrdliding flight in mammals by around 70 million
years to 130 million years agd\d&ture 2006, Vol. 444, p.889-893). The discovery frohe t
Jurassic/Cretaceous Daohugou beds in Inner MongGlena, is of a squirrel-sized mammal named
Volaticotherium antiquuand is different from any other known Mesozoic maah It had a set of sharp
teeth suitable for eating insects and a fold ofybekin membrane used for gliding flight. The skin
membrane was covered in hair and supported by aleddimb bones and tail. The discovery shows that
gliding mammals were around when the first birdsengvolving, and that even at this early stagdéirt
evolution the mammals were living extremely divdiges.

Triassic amber

The largest known deposit of 220 million year olda$sic amber has been discovered in the Italian
Dolomites (southern AlpsNature 2006, Vol. 444, p.835). The amber contains niiesy many of which
can be assigned to present day genera — finds luéraotder than 135 million years are rare and rane
previously been found with microbial inclusions.h€l contain bacteria, fungi, algae and protozoans.
Until now the fossil record of these organisms Ib@sn poor and this new find shows that whereashigh
animals have been shaped by environmental changesmajor extinctions, etc.) the microbes have
changed very little over this period.

Cambrian invertebrate eggs

500 million year old invertebrate eggs have beeovered from deposits of silty shales from the Kalil
Formation in the Guizhou province of Chinggology 2006, Vol. 34, p.1037-1040). A team led by
Jih-Pai Lin of Ohio State University in ColumbusSA), used X-ray imaging to study the eggs. The eggs
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from the Middle Cambrian, were preserved three-disi@nally in silica and even reveal cells in theaic
dividing. It is hoped that the discovery will shedw light on the life histories of the early marin
invertebrates that produced the eggs, and it aises the possibility of finding other fossil emisyin
similar deposits.

Extracting DNA from fossils

Recent work by a team of French and Spanish ssienlias shown that to stand the best chance of
extracting DNA from fossil bones they need to bé¢ ipto cold storage as soon as they are discovered
(Proceedings of the National Academy of Scien2@87, Vol. 104, No. 3, p.739-744). They foundtth
freshly recovered samples yielded six times mor\@ian those stored in museums — this is attribtaed
washing, chemicals and warm storage.

Early flight control

Researchers in America have taken a step towarderstanding how flying birds evolved from
non-flying ancestorsNature 2007, Vol. 445, p.307-310). They have identifeedshoulder ligament
(acrocoraco-humeral ligament) that stabilizes thegwagainst downward dislocation, and as it is
non-muscular, it does so without effort. This ligent is either missing or poorly developed in ebiigs
(i.e. Archaeoptery), so they would have needed to use musculartetifosustain flight. Intermediate
stages have also been found in early birds.

Gliding dinosaurs

According to a new interpretation of the feathewidosaur Microraptor gui put forward by the
palaeontologist Sankar Chatterjee (Texas Tech Wsitye Lubbock, USA) the animal flew much like a
WW!1 biplane Proceedings of the National Academy of Scign2@87, Vol. 104, No. 5, p.1576-1580). It
had previously been suggested thatroraptor spread its arms and legs to form two pairs ofimgdjd
wings on the same level, but Chatterjee arguesMi@braptor’s legs could not be splayed sideways and
that it would have been more aerodynamically edfitito hold its legs under its body like modern day
avian raptors, so that the long leg feathers stutko the side giving a similar configuration tbiglane.

Raptor’'s opposable fingers

Dinosaurs are often portrayed as grabbing theiy piigh their mouths, but work by Phil Senter of Lam
State College in Orange, Texas, USA, claims thatsthall predatory dinosaBambiraptoractually had
opposable fingerslpurnal of Vertebrate Palaeontolog®006, Vol. 26, Issue 4, p.897-906). He compared
the arm movements @ambiraptorwith another well-preserved dromeosdbeinonychusand although
both could hold prey in their arms and use theroriog the prey to their moutlBambiraptorcould also
put the tips of the outer two of its three fingeygether, similar to the way a human can touchtifhef

the thumb to the tip of the third finger, enablihtp impale prey from both sides.

Snakes from lizards

In the last issueH&DGS Journal Dec 2006, Vol. 12, p.23) we reported on the discy of a fossil snake
from the Cretaceous of Argentina that led reseasche believe that snakes had a terrestrial origin.
Scientists from Italy and Canada have recently ritestt a fossil lizard in the process of limb redwat
(Journal of Vertebrate Palaeontolog®007, Vol. 27, p.1-7). The marine lizard, namfdriosaurus
microbrachis lived about 95 million years ago and had greathjuced forelimbs and supporting skeletal
girdle and also an elongated neck, as seen in 'wdagpkes. More fossils are how needed to filihi@
evolutionary gaps between lizards and snakes.

Burrowing dinosaurs

Researchers in the US have discovered the jumbladins of an adult dinosaur and two juveniles iatwh
appears to be a custom-built burrow in southern telma, USA, providing the first evidence that
dinosaurs burrowed, and also lending support todiba that some dinosaur parents cared for theingo
(Proceedings of the Royal Society, Series B, Bickd@ciences2007, Vol. 274, No. 1616, p.1361-1368).
The two metre long burrow appears to have beesdfikith mud during a flood event. The animal had a
broad snout and powerful shoulders well adapteddigging and has been nameétyctodromeus
cubicularis
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Darwin’s delay in publishing ‘On the Origin of Speciés

It has long been held that the 20 year gap betvwgterles Darwin formulating his theory in 1837 and
publication of On the Origin of Speciem 1859 was because he feared an outcry fronest@blishment,
and that he was loath to publish a theory thattsagooisly contradicted religious beliefs at the tiafmut
the Creation. Now John van Wyhe, a science hataai the University of Cambridge, UK, has trawled
through the letters, notes and books written byrtabout Darwin and has concluded that this wash®o
case KNotes and Records of the Royal Soci@f07, Vol. 61, p.177-205). Van Wyhe found that
throughout this period he continually communicatedbelief that species could change to friendsjlia
and colleagues — not the action of someone scaregdveal their beliefs. In fact the first time shi
reluctance to publish appeared in print was in pufa book published in 1948. Van Wyhe believes th
Darwin used the 20 year gap to publish outstandiacks, build up a mass of data to support his theor
and also to solve major stumbling blocks. Thisetbgr with a busy personal life and poor healthiyas
filled the years. Basically, rather than rush iptdlication, he just didn’t publish until he wasady.

No Snowball Earth

The current Snowball Earth theory holds that trenet was locked in a complete glaciation for tehs o
millions of years. Work by Philip Allen from Imgat College London and colleagues studying chemical
weathering in sedimentary rocks from Oman betwehahd 640 million years old, showed both glacial
and warm periods, but the changes from hot to kafghbened too quickly for the oceans to freeze aser
predicted by the Snowball Earth theoGeplogy 2007, Vol. 35, p.299-302).

Early plate tectonics

The hunt for signs of the earliest life on EartlBi billion year old rocks in south-western Gregwl has
instead found evidence of plate tectonisiénce 2007, Vol. 315, No. 5819, p.1704-1707). PriotHis
work by Harald Furnes of the University of BergenNorway and colleagues, the earliest evidence for
plate tectonics was from 2.5 billion year old “oglites”, a distinctive sequence of rocks from tlean
floor that end up on land as a consequence of phatenics. The new discovery suggests that plate
tectonics had already begun at least 3.8 billicaryago.

The rise of the mammals — Part 1

It has long been thought that the demise of thesdiars 65 million years ago allowed for the evohairy
explosion of modern mammals, but recent work byf @lainda-Edmonds of the Technical University of
Munich, Germany, and colleagues shows that ther® avaevolutionary explosion of mammals about
95 million years ago, while dinosaurs were stilkyvenuch in their prime Nature 2007, Vol. 446,
p.507-512). Rather than relying just on the fossibrd Bininda-Edmonds and his colleagues usegil$ps
present day mammalian DNA and statistical estimatioHe also found that the demise of the dinosaurs
in fact had very little impact on the mammals, émat there was a second burst of diversificatioouab

50 million years ago which gave rise to the moreaaded modern-day mammals.

Crown found for earliest tree

The earliest evidence for forest communities cofma® 385 million year old fossil tree stumps named
Eospermatopterigrom the Gilboa fossil forest in Upstate New YolkSA. However, until now their
affinities were unknown because no aerial portioihe tree had been found. This has changedttdéth
discovery of a spectacular fossil tree from Schieh@ounty, New York, USANature 2007, Vol. 446,
p.904-907). The discovery was of a trunkeaispermatopterisnore than 8 metres in length, crowned by
a previously known plariVattieza which although unrelated looked very similar tonadern day tree
fern. This complete fossil of a tree-like fernlwibw allow palaeobotanists to reconstruct the derlirst
forests.

Ancient lava fossils dated

Microscopic fossils have been found in 3 billioray®ld pillow lavas from the Pilbara Craton of wezst
Australia Geology 2007, Vol. 35, p.487-490). The fossils are nscapic tubular structures, which
contain traces of organic carbon, and appear ickdrit those left in basaltic rocks by modern mas
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Lumbering T.rex

Tyrannosaurus rexould run at up to 40 km per hour, but biomechamsalculations reveal that because
of its long tail the 8 tonne beast would have takggonderous 2 seconds to change direction, mare th
enough time for more agile potential prey to sweaned escapelburnal of Theoretical Biology2007,
Vol. 246, p.660-680).

Gigantic bird-like dinosaur from China

The small bird-like carnivorous dinosaurs knowntlas oviraptors rarely exceeded 40 kg in weight.
However, a giant dinosaur belonging to this groag been discovered in Late Cretaceous deposits in
Inner Mongolia, ChinaNature 2007, Vol. 447, p.844-847). The dinosaur, naraedsigantoraptor
erlianensis weighed in at 1,400 kg.

The rise of the mammals — Part 2

Another team of researchers describe a newly dé&eovfossil mammal from the Late Cretaceous of
Mongolia (Nature 2007, Vol. 447, p.1003-1006). The team, led dynJWible of the Carnegie Museum
of Natural History in Pittsburgh, Pennsylvania, US#ave named the 75 million year old mammal
Maelestes gobiensignd at the same time have taken the opportuaitg{analyse the morphology of
Cretaceous mammals. Contrary to the results inptegious article (seeThe rise of the mammals —
Part 17, pagel9), which was partly based on molecular analysisy thlace the ‘explosive’ evolutionary
origin of the placental mammals at the K/T boundgugt after the dinosaurs had become extinct. The
debate rumbles on!

Mammoth find

A 10,000 year old mammoth has been found in thenpfpst of north-west SiberiaNature 2007,
Vol. 448, p.237New Scientist2007, Vol. 195, No. 2612, p.5). The mammoth &sraonth old calf and is
one of the best-preserved mammoths to be founkasitbeen sent to Japan, where scientists areghtapin
use its DNA to clone a mammoth.

Cretaceous roadrunner

A fossil trackway found in the Shandong provinceGifina is thought to be that of a fleet-footed bird
(Naturwissenschafter2007, Vol. 94, p.657-665). The discovery, daed10 million years old, predates
previously described avian runners by 50 millioange The trackway, originally described two yesge

as those of a shore bird and nangthndongornipefias been re-analysed by Martin Lockley of the
University of Colorado, USA, and his colleagueg] #imey found that the bird had feet like a roadamn
with two toes pointing forward and two pointing kaard. Based on the distance between the tragks an
the estimated height of the bird its speed wasnestid to be around 8 km per hour.

Dinosaurs lived alongside archosaurs

It has long been thought that the dinosaurs canpediminence after a mass extinction, which wipetd ou
the more primitive archosaurs. However, recentbcavered fossils at Ghost Ranch in New Mexico,
USA, show that they actually lived alongside eatheo for about 10 million yearsS¢ience 2007,
Vol. 317, No. 5836, p.358-361). The deposits fidew Mexico cover a period from 220 to 210 million
years ago, a period that was thought to be themeleerve of the archosaurs, but the deposits giehik

of both archosaurs and true dinosaurs, some of th@m species. This implies that rather than the
archosaurs being wiped out in a single mass eidimcit’'s possible they were gradually ousted by th
dinosaurs.

The rise of atmospheric oxygen

The rise of atmospheric oxygen so important to difeEarth occurred around 2.5 billion years aga, bu
evidence for oxygen-producing cyanobacteria, whighe thought to be responsible for this event, has
been found in rocks dated at around 2.7 billionryeal'wo scientists from the USA and Australia khin
they know what caused the 200 million year gdptgre 2007, Vol. 448, p.1033-1036). They believe
that from 2.7 billion to 2.5 billion years ago sudmime volcanoes acted as a sink for the oxygers thu
stopping it from entering the atmosphere, but som@&jctonic episode around 2.5 billion years agiotdea
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change in patterns of volcanism. The tectonicagjgisled to a reduction in submarine volcanoes, and
subaerial volcanism, which does not take up as nouggen, became much more common. This set the
stage for a rise in atmospheric oxygen.

The origin of the orchids

The discovery of a bee carrying orchid pollen ir206million year old Dominican amber is the first
record of orchids in the fossil recortlidture 2007, Vol. 448, p.1042-1045). The orchids hadnbe
thought to have evolved in the Tertiary about 48ioni years ago, but based on the new find (named
Meliorchis caribed and related fossil plants, a team of researcleerdy Santiago Ramirez of Harvard
University, USA, now place the origin of the orchiith the Late Cretaceous around 84 million yeats ag
Today'’s orchids comprise around 28,000 species.

Dinosaur killer

A team of scientists led by David Nesvorny from 8authwest Research Institute in Boulder, Colorado,
USA, has identified a group of asteroids, namedBagtistina family, to which they believe the astdr
that played a part in the demise of the dinosaelsnged Nature 2007, Vol. 449, p.48-53). Astronomers
have already found more than 40 families of astisrthat are fragments of larger bodies, but Negvorn
and colleagues have calculated that this newlyogtesed family was formed by a collision in the inne
asteroid belt around 160 million years ago. Thalgudate that a 10 km asteroid from this groupidet
with the earth 65 million years ago, with othemfrgents colliding with Venus and Mars.

Radiation cleared of killing dinosaurs

Some scientists have argued that a lethal dosengdimg radiation from cosmic rays or gamma raystsur
may have contributed to the demise of the dinosafidsian Mellot, an astrobiologist from the Unigéy

of Kansas in Lawrence, USA, has examined the fesdilbones of 708 dinosaurs from around the time of
the mass extinction for signs of elevated ratesasfcer which could have been caused by radiation
(www.arxiv.org/abs/0704.19)2 He compared them with cancer rates in presapthirds and reptiles
and found no evidence of elevated cancer ratemosdurs.

Thanks to Jim and Mildred Priestley for sendinghia following cartoon.
Thanks also to "Knitting Machine Journal" for alliogy the cartoon to be reproduced.

1620 1950 1980 2000

The signs
of global warming
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Geological Websites
Useful websites with a geological interest
Edited by Peter Austen

The internet is home to tens of thousands of websiith a geological interest, and it is oftenidifft to
sort the wheat from the chaff. For every qualigbsite there are many which leave a lot to be el@sir
As a general rule university and museum websitesfarly good, but I've tried to list below (in no
particular order) sites which are worth a visigether with a brief description of their contetyou do
not have a computer at home, all libraries in tiedde now equipped with computers with internetessc
for use by the general public.

All sites were valid as at #INovember 2007.

If you know of any particularly good websites th@ease let me know and | will include them in thextn
issue of our Society Journal. This item is followegy an article on mineralogical websites by Trevor
Devon.

The Dinosaur Society

http://www.dinosaursociety.com

The Dinosaur Society is a non-profit making chétiéaorganisation dedicated to the promotion of
dinosaur related science and education. The sitgpdated weekly and the section “Dinosaur News”,
which goes back to 2004, gives up-to-date newsimmwsdur finds from around the world.

ScienceDirect

http://www.sciencedirect.com

ScienceDirect allows access to more than a quaftahe world's scientific, medical and technical
information online. It has access to over 2,008rpeviewed journals (including the earth sciencasil
hundreds of book series and other reference wolkhiough in most cases you will not be able toessc
the article unless you choose to buy it, you wél/é access to the abstract, which should normally g
the article’'s key arguments and conclusions. Trichige can be digitally searched, so unless yowmkno
the exact paper you want, it may be advisable ¢dkey words in the site’s search engine.

John Sibbick’s website

http://www.johnsibbick.com

John Sibbick is one of the world’s best dinosalusttators, and this website contains most of hoskw
over the last 25 years. Although it is a commérsite, it is certainly worth looking through his
galleries — you may well recognise a lot of thenfags from books.

A Collection of Eocene and Oligocene Fossils

http://www.dmap.co.uk/fossils

This is an excellent site if you wish to identiferfiary fossils. The site illustrates the Tertiémgsils of

the Eocene and Oligocene rocks of southern Engtamatihas been produced by Alan Morton. It contains
pictures of around 1,000 fossils and is regularpdated. In 2006 it won the Palaeontological
Association’s Golden Trilobite Award for the besigeontological website.

The Echinoid Directory

http://www.nhm.ac.uk/research-curation/projects/eclinoid-directory

This site has been designed and created by AndreSntith of the Natural History Museum’s Palaeon-
tology Department and is the last word in echinoid$ie primary purpose of the site is as a taxonomi
resource for the scientific community, but it cdsoabe used to good effect by the informed amaiaur
the identification of echinoids, and as a pointevdrds the relevant literature. If you know nothabout
echinoids, there is also an introductory sectioengtyou will find some basic facts about how echiiso
live, feed and reproduce, presented in non-techterans. There are currently over 1,500 pages of
detailed information, and the site is regularly afedl. In 2004 it won the Palaeontological Assdmiés
Golden Trilobite Award for the best palaeontologjioatitutional website. An excellent site.
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Fossil Trees in the Basal Purbeck Formation on Pdidnd — The Great Dirt Bed Forest
http://ig.learningstone.net/p2/nf/bob _ford/briefing pack/fossil forests.php

An excellent article on the fossil forests of tlesél Purbeck Formation of Portland in Dorset. sksithe
fossil forest vegetation in these deposits to tithte the forests that grew on the borders of balew,
hypersaline Purbeck lagoon which covered southagiad during the late Jurassic. The article leenb
abridged by Bob Ford from:

Francis, J. E., 1984. The seasonal environmenthef Purbeck (Upper Jurassic) fossil forests.
Palaeogeography, Palaeoclimatology, Palaeoecaold@y 285-307.

As Old as the Hills

http://www.asoldasthehills.org/oath _homepage.html

This site is dedicated to the Middle Ordoviciank®and fossils (465-455 million years ago) of thelth
Inlier of central Wales. The Builth Inlier is imtetionally famous for its trilobites, but it wals@ home
to a bewildering variety of other creatures, mahyhem quite obscure. Rather than just lookinghat
fossils, the site uses them to reconstruct thetétaband ecosystems of the Middle Ordovician. 3Site
serves as a resource for anybody studying the faunth ecosystems of this area and includes an
introduction to the various fossil groups, a gealabhistory of the inlier, and detailed informati@n
identification of Builth Inlier species. For theegialist, there is a comprehensive referencefdisthe
fossils of the inlier, and the ‘Research’ pageudels an ongoing ‘complete’ faunal list of both afdsex
and undescribed fossils. Most of the fossils dustilated in themage gallery.

Darwin Correspondence Project

http://www.darwinproject.ac.uk

In the last issueH&DGS Journa) Dec 2006, Vol. 12, p.29) we reported on the Ursitg of Cambridge
website hosting the complete works of Charles Dar{uttp://darwin-online.org.uk The University of
Cambridge has now created a new website dedicatid tcorrespondence of Charles Darwin. It incude
the complete, searchable texts of around 5,008réettritten by and to Charles Darwin up to the year
1865. This includes all the surviving letters frahe Beaglevoyage, and all the letters from the years
around the time of the publication @n the Origin of Species 1859.

Emma Darwin’s Diaries 1824-1896

http://darwin-online.org.uk/EmmabDiaries.html

Another addition to the Darwin online archives issite dedicated to the diaries of his wife Emma
Wedgwood Darwin (1808-1896). There are a totabOfdiaries covering the periods 1824, 1833-4,
1839-45 and 1848-96, and the site contains ové&03yRages. Although her husband’s research igyrare
mentioned it gives an insight into the family livekthe Darwins, and also the ongoing ill healthtth
plagued Darwin throughout his life after he retarfimm his voyage on thBeagle

Admiralty EasyTide

http://easytide.ukho.gov.uk/EasyTide/EasyTide/indexaspx

If you are planning coastal field trips this is extremely useful site for tidal predictions. Thie gjives
tide times and heights free of charge 6 days imade, and for a fee of £1 you can get tidal premistto
cover a 7 day period up to 50 years into the future
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Websites for mineral collectors
by Trevor Devon

The websites listed below are a selection of thioael have personally accessed for informatioowsed
the minerals for sale, or actually purchased misdram. Some contain excellent collectors’ infation
about mineral sites or regions, including historynining etc.

o0 alpine-minerals.de - a German website (English version too) of woittbvMminerals including alpine
minerals specialization.

0 brminerals.com— minerals for sale from Brazil. P&P can be expesisi

0 broadstoneminerals.com- Dorset based online mineral sales: owner is éorgeology teacher Mike
Brooke who can be seen at his stand at many ahtheral shows around the country: wide range of
minerals in stock.

o crystalvine.com— Norfolk based online mineral sales: owner is Saitker who can also be found at
many of the UK mineral shows: good range of mirseeraloves opal!

0 demineralia.com- Italian online mineral dealer: worldwide minerals

0 ebay.co.uk— while you can buy almost anything on ebay, Indd find this such a good source of
quality minerals as there is so much ephemeratargtuff you have to wade through. However, this
browsing can be interesting and even occasionallyarding. Also there are some specialist “ebay
shops” such as the German online shop “Pyrominenérer good minerals are both sold and
auctioned.

0 e-rocks.com— provides regular mineral auctions (2-3 a weedinf multiple dealers; run by Thames
Valley Minerals (UK). There is a further selectiohauctions and dealers’ mineral sales on therpare
web sitethamesvalleyminerals.com. Probably one of the best sites in the UK to loakdgarticular
mineral.

o fabreminerals.com— Spanish purveyor of fine (usually means expa&)sivinerals.

0 greensideminerals.com- small Kent based online mineral sales; spe€alia British minerals.

0 italianminerals.com -ltalianonline sales of worldwide minerals.

o lapis.de — German website for the publisher of the mineralgmagazine Lapis. Also has an
extensive online catalogue of mineralogical books.

0 madmineralz.com- US online sales of worldwide minerals.

0 mindat.org — the definitive worldwide database of up-to-dai@eralogical information compiled by
local Brit, Jolyon Ralph. Great source of identtion data for both minerals and locations, inatgdi
an extensive gallery of mineral photographs.

0 mineralsoftware.co.uk — source of MineralDB, a superb full-function dsse for your personal
mineral collection on your own PC: this is whatdeuand cannot praise it too highly! Not very
expensive and includes a reference collection too.

0 minerant.org — interesting Belgian website for mineral collestoportal to several European
mineralogical websites.

0 minernet.it — Italian online sale of worldwide minerals: goadisce of rarer minerals.
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0 minershop.com- for information about minerals of Greenland,axsally fluorescent minerals; has a
mineral sales section too.

0 minservice.com- lItalian multi-dealer world-wide mineral salesesione of my personal favourites
for good quality, reasonably-priced minerals.

0 rockshop.cz- a worldwide minerals website in Czech republic.

0 rock-site.co.uk — great source of information on some of the kelfecting localities in Britain:
minerals sales too. Provides link to UK Journa\iifierals & Mines.

0 russellsoc.org— website with information about the British natb society for amateur and
professional mineralogists, including the regiosatieties and their activities (meetings and field
trips).

o simonhildredfineminerals.com- small British website: worldwide mineral sal&s;es wulfenites!

0 smlsorg.uk — website of the Sussex Mineral & Lapidary Socigtsobably the best mineralogical
club in the UK with a wide range of activities fmembers.

o0 the-vug.com- US based portal to mineralogical websites.
o thomsonminerals.com— small British website: worldwide mineral sales.

0 trinityminerals.com — US based website for information on mineraléessaom and access to the
first online mineral auction site.

0 ukge.co.uk — useful British website for all sorts of equiprmeand supplies for geological,
mineralogical and fossil collecting use.

0 ukjmm.co.uk — site for the UK Journal of Minerals & Mines.
0 webmineral.com— US database of mineralogical information.
o wildaboutrocks.com— small UK-based online mineral sales: has wordidvselection, but stronger on

British minerals.

Please note that the comments above are solelyargompal views, written from the perspective of a
mineral collector.
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GEOLOGISTS’ ASSOCIATION LOCAL FIELD MEETINGS — 2008

The Hastings and District Geological Society idliated to the Geologists’ Association, and as such
members are entitled to go on any of the GA figlast Bookings must be made through the GA (detail
below), and the appropriate fee paid. | have éamijuded field trips in the south of England. Distaf
more distant trips are available at HDGS meetings.

ENQUIRIES & BOOKINGS Geoff Swann organises day and weekend meetingjseitdK. Michael
Ridd is responsible for overseas and longer exgsossbarah Stafford at the GA office is responsible
for bookings, payments and general administrationtél: 020 7434 9298, fax: 020 7287 0280, e-mail:
geol.assoc@btinternet.com).

You must book through the GA office to confirm adance. Please do not contact the field meeting
leader directly. Meeting times and locations wi# bonfirmed on booking. These are not normally
advertised in advance, as there have been probigitmgnembers turning up without booking or paying
and maximum numbers being exceedédld meetings are open to non-members althougheattance

by non-members is subject to a £5 surcharge on ¢bphe normal administration feeSome meetings
may have restrictions on age (especially for urdds) or be physically demanding. If you are undeyta
please ask.

PAYMENTS for day and weekend meetingmist be made beforeattending any field meeting. Cheques
should be made out to Geologists’ Association Fideetings. If making multiple bookings, please
enclose a separate cheque for each meeting urdadsaye first confirmed that there are places alskel

A stamped addressed envelope is appreciated. Rjaasa contact telephone number and, if possébie,
email address and provide the names of any otheope that you are including in your booking.
PLEASE ALSO PROVIDE AN EMERGENCY CONTACT NAME AND HLEPHONE NUMBER AT
THE TIME OF BOOKING.

There are separate arrangements for overseas gwetin

TRANSPORT is normally via private car unless otherwise atised. If you are a rail traveller, it may be
possible for the GA office to arrange for anothammber to provide a lift or collect you from the rest
railway station. This service cannot be guarantbatiplease ask before booking.

PUBLIC LIABILITY INSURANCE for field meetings is provided but personal acotdmver remains
the responsibility of the participant. Further dlstare available on request from the GA office.

SAFETY is taken very seriously. Should you be unsure abither the risks involved or your ability to

participate, you must seek advice from the GA eftiefore booking. Please make sure that you shely t
risk assessment prepared for all GA field meetegs that you have all the safety equipment spekifie
You must declare, at the time of booking, any diges or medical conditions that may affect your
ability to safely attend a field meeting. You mag bhsked to provide further information on any
prescription drugs etc. that you may use whilstrating a field meetingln_order to ensure the safety

of all participants, the GA reserves the right to imit or refuse attendance at field meetings.

EMERGENCY CONTACT: if you are lost or late for the start of a meeting emergency contact is
available during UK field meetings by calling theA Gnobile phone (07724 13329(LEASE NOTE
THIS NEW NUMBER The mobile phone will only be switched on jusfdre and during field meetings.
For routine enquiries please call the GA officetlom usual number.

TRAVEL REGULATIONS are observed. The GA acts as a retail agent fédlAfolders in respect of
air flights included in field meetings. All flightare ATOL protected by the Civil Aviation Authorifgee
GA Circular No. 942, October 2000 for further distaiField meetings of more than 24 hours duratiopn
including accommodation are subject to the PacKageel Regulations 1992. The information provided
does not constitute a brochure under these Regusati

32 Hastings & District Geological Society Journalol. 13, December 2007



FIELD MEETINGS IN 2008

We are hoping to arrange additional fossil collegtiopportunities during the year. There may notitoe
to advertise these in the Circular so if you wolike details when they become available contacaB®ar
Stafford at the GA office.

WEALDEN EXCURSION
Leaders: Pete Austen, Richard Agar, Dr Ed Jarzembowgki and Geoff Toye
Saturday 26th July 2008

This trip continues the popular annual excursiowaooking pits in the Weald Clay of south-east Engla

where the GA has already participated in some sujossil finds. The venue(s) will be confirmed lage
as to take advantage of conditions at the time. Ibarsmimay be limited.

Equipment: You must have suitable footwear, a high visibijagket and hard hat.

Cost & booking: Further details will be available from Sarah Siadfat the GA office. Register with
Sarah sending an administration fee of £5 per peisconfirm your place.

THE CHALK AT EASTBOURNE REVISITED
Leader: Geoff Toye
Saturday 25th October 2008

Following the success of our visit in 2006 Geoft Hdndly agreed to lead another visit to the cdasta
sections at Eastbourne. We will mainly be examirthrgyChalk succession and again there will be ample
opportunities for fossil collecting.

Equipment: Hard hats are essential.

Cost & booking: Numbers will be limited to 25. Further details ik available from Sarah Stafford at
the GA office. Please note it may be possible lier GA to arrange accommodation. Register with Sarah
sending an administration fee of £5 per persomtdion your place.

SUSSEX MINERAL SHOW
Saturday 15th November 2008
10.00 am - 4.30 pm
Clair Hall, Perrymount Road, Haywards Heath
(Close to Haywards Heath Station)

Minerals, gems, fossils, meteorites, flints, boakd accessories on display and for sale
lllustrated Talks

Organised by th8ussex Mineral & Lapidary Society

Details and map available at HDGS meetings clasérg date of the Show
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Smokejacks Fieldtrips 2008

Two further visits are planned to Smokejacks inr&ur The trips are being run as part of Kent
Geologists’ Group field programme for 2008. This Weald Clay bridkpas yielded a number of
important finds over the past two decades. In 1B@#3Walker, a local collector, found a new theoap
dinosaurBaryonyx walkeria find which proved to be the key to the undeditag and reinterpretation of
the spinosaurs, and on the Geologists’ Associdigddtrip to the site in July 2001 a well-presenyeattial
skeleton of a juveniléguanodonwas discovered. Thiguanodonskeleton was from the same bed as
Baryonyx and twoBaryonyxteeth were also recovered from the excavationgestqng that it may have
been scavenged Wgaryonyx The skeleton was excavated by the Natural HisMuseum and will
eventually go on display in the newly refurbishegblegy Gallery at Maidstone Museum. The site $® al
known for the early flowering plamevhalstia pebjawhich was first published in 1995. Since therreno
remains of the plant have been found, some show@tiglar structure and others showing seed-like
structures in association with the plant. The cetiens of sideritic ironstone and fine grainecceatous
sandstone have also yielded numerous insect rer(atinsast 13 orders) including some species new to
science. Remains of dinosaur, fish, crocodile,lsos and non-angiospermous plants can also belfoun
Recent finds have included an arthropod trackwiag first to be found in the Wealden, new species of
scorpionfly and leafhopper, pterosaur bones anuall £one similar to the present dagquoia Also in
2005 a spectacular death-bed assemblage of tdisbswas found, which included the first articulhte
pycnodont fish to be found in the Wealden.

N.B. Parts of the pit are still flooded — please & care.

Dates: Sunday 27April 2008
Sunday 1% September 2008

Meet: Meet at 10.30 a.m. in the car park at Smaksj&8rickworks Wienerberger Limited —
Ewhurst Works).

Smokejacks is just south of Walliswood (4 km sewgt of Ockley), Surrey.
0.S. map 187 — 1:50,000 series
Grid reference TQ 116 372

Equipment: Hard hats and reflective jackets are compulsory Eye protection, hammer, chisels,
wrapping material for specimens, handlens and beaitable for claypit. Packed lunch.
Sun protection is advisable if it is a hot day,spufficient drink.

Risk

Assessment:  All attendees must familiarise theneseWith theRisk Assessmenfor the site. If you
have not seen a copy please contact Peter Austgailgédbelow). Copies will be available
on site.

Cost: There will be a small charge of £2 per pertmrtover administration for non-Kent
Geologists’ Group members.

Contact: Please contact Peter Austen at least § lbefore the event with details of humbers
attending.
Peter Austen on 01323 899237
e-mail: PJAusten@ukgateway.net

Future Visits: If you wish to be kept informed aitdire visits to Smokejacks, please send your e-mail
address to me &JAusten@ukgateway.net
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HDGS Field Trip from Fairlight to Pett Level
Sunday, 23rd September 2007

HDGS members and guests assemble
at the top of Fairlight Glen before
descending to Covehurst Bay.

Photo: Peter Austen

Ken Brooks explaining the geology in
Covehurst Bay.

Photo: Peter Austen

An outcrop of the Lee Ness Sandstone
marking the crest of the Fairlight
Anticline in the cliffs east of Lee Ness
Ledge.

Photo: Peter Austen
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