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The Brandywine Falls are close to Whistler, British Columbia. The drop

of the falls is approximately 70 metres from the lip of the horizontal

columnar basalts to the pool below. The youngest, uppermost basalt

flow is likely synglacial whereas the oldest flows in the region are

around 34,000 years old. The lava flows probably caused mass melting

locally with the top basalt filling or following a sinuous tunnel or valley

feature. (photo Zoe Moody)

Curry Fund Dates for 2012

Applications to Committee

to be received by Date

February 20 March 9

May 20 June 8

August 20 September 14

November 20 December 14

curryfund@geologistsassociation.org.uk

Research Awards 
Deadlines 

15 February and 15 September 

awards@geologistsassociation.org.uk



Magazine of the Geologists’ Association Issue 2, vol. 2, 2003 3

August seems a long time ago and
a lot has happened over the summer
break. The GA has responded on
your behalf, through the President,
to a number of issues including
potential developments at Wenlock
Edge and at Siccar Point, some
elements of the interpretation of the
origins of the Giant’s Causeway at
the new National Trust Centre there.
We have also commented on the
proposed merger of the British
Antarctic Survey (BAS) with the
National Oceanographic Centre
(NOC) and expressed our view that
the BAS name should not be lost
because it is one of the few names
promoting UK science that is readily
recognisable across the whole UK
and internationally. Public awareness
of science would be the poorer if
BAS disappeared. On your behalf the
President also attended the Triennial
Review of Natural England (NE) and
the Environment Agency (EA) at
DEFRA. This was a particularly useful
exercise as geology found its voice
and was universally supported as an
essential part of the EA and NE.
Contacts made at this meeting in the
Forestry Commission, Ramblers
Association and RSPB expressed
great interest in GA guides being
incorporated into the literature
available for forest walks etc. This is
something we are going to review at
our January special Council Meeting
to see how we can take ideas
forward.

Once again local groups have come
up trumps. At the excellent East of
England Rock and Fossil Show at
Newark on 22nd September it was
very good to meet so many from
Lincolnshire, Leicestershire,
Nottinghamshire and
Cambridgeshire. I was staggered by
the volume of literature and
information being produced by local
groups, the geology trusts and the
AONBs on geology trails and walks
and general access to wonderful bits
of country. It was also good to meet
the Russell Society and to see the
OUGS, Midlands Group of the
Geological Society and the GA
exhibits (Sarah Stafford and Roger le
Voir) well represented. The talks
were well attended and presented at
a level that all could follow and
enjoy (a few lessons for me!). Many
thanks to Paul Olver, Kenny Nye and
their helpers and to exhibitors and
speakers, it was a great occasion. 

The East of England Rock and
Fossil Show was quickly followed by
a visit to the Oxford Geology Group
on 26th September where I was
royally entertained at OGG’s annual
dinner at Oriel College. I had to
work for my dinner by giving the
after-dinner talk followed by a good
late evening in local pubs. Many
thanks to Paul Austin-Sargent for the
invitation and to Michael
Winterbottom, Philip Powell and the
entire Oxford Geology Group for a
splendid evening. Good to see how
other groups function and to see a
group growing in numbers!

Then it was to Exeter on 12-14th

October for the annual GA
Conference on ‘Rivers through
Geological Time’ organised in
conjunction with the Devonshire
Association’s 150th Anniversary.
Everyone commented on the
extremely high quality and
accessibility of the talks, the
wonderful venue in Exeter’s Royal
Albert Museum, and the conference
dinner in the old mill. Even David
Bridgland said how much he learnt
from the field trips having never
seen the Budleigh Salterton Pebble
Beds before. Organising these
conferences is extremely hard work
and special thanks must go to
Jenney Bennett, Rosemary Stewart
and Richard Scrivener for all their
efforts which paid-off handsomely. A
vital part in the success was played
by David Bridgland in selecting such
a good topic and getting the
speakers and by the Devonshire
Association in supporting the
conference and by Sarah Stafford
(GA Office). Without the sponsorship
from Elsevier these GA conferences
would not happen, we thank Dan
Lovegrove at Elsevier for this
support and look forward to reading
the papers in the PGA.

The next GA conference in Durham
on 21st-22nd September 2013 will
be on ‘Onshore and Offshore
Geology: the vital link’ and I am
delighted to report that Lesley
Dunlop and a team at Durham and
the Northeast have agreed to help
organise this.

Following my last report I can
confirm that the Presidents of the
Geologists’ Association (GA) and the
Geological Society London (GSL)
have signed a Memorandum of
Understanding (MoU). This sets out
areas where the two organisations
can support each other and discuss
how to take forward geosciences in

education. The full MoU will be
published on the GA website. One of
the immediate benefits will be
advertising each other’s activities
including the next GA conference in
Durham in September 2013.

A joint GA/GSL venture, a
symposium on the Hertfordshire
Puddingstone and Sarsen Stones, is
taking shape. The GSL is organising
the day of talks on a Friday at
Burlington House and the GA is
organising the field trips to
Hertfordshire, Wessex and France
over the weekend. This will take
place in May 2014.

On the Friday before the Festival of
Geology the GA Local Groups
representatives met at Burlington
House to review the year’s activities
and share views on our common
purpose. It was a very productive
meeting with many positive
suggestions that we are going to
discuss further at our special Council
meeting in January.

This year’s Festival of Geology at
University College, London, was
busier than ever. There seemed to
be many more non-geologist visitors
and the displays and activities put
on by  local groups, individuals (Joe
Collins for his 59th occasion),
RockWatch, UCL Centre for Planetary
Sciences and commercial stands
certainly brought the ‘wow’ factor to
the occasion enjoyed by everyone.
The lecture theatre was packed for
all the talks and these were
extremely well received. Our thanks
go to University College London for
the venue, to Wendy Kirk and her
team of student helpers from UCL,
the GA team and to all exhibitors
and speakers and to Susan Brown
and her RockWatch team. It was a
splendid festive event.

I am delighted to report that Dr.
Haydon Bailey, known to many of
you from his GA field trips and as a
stalwart member of the Hertfordshire
Group, has agreed to be the next
President from May 2014. He will
join the GA Council as Senior Vice
President in May 2013 but we are
proposing to co-opt him on to
Council from December 2012.

Rory Mortimore

FROM THE PRESIDENT



Summer is usually a quiet time for
the GA Council but our President has
been extremely busy meeting and
talking to groups up and down the
country and writing letters of
support for geological sites and
institutions under threat. It has been
a busy time of year, too, for the
office with the GA Conference in
Exeter and the Festival in adjacent
months. I have spent time arranging
the Local and Affiliated Groups into
regions, based loosely on the
geological areas defined by the BGS.
Council hopes that this will make it
easier for groups to combine for
events, fundraising and advertising
as well as for members of the public
who are looking for groups near
where they live. At the Groups’
Meeting it was agreed to rearrange
the map and groups to reflect the 9
English Regions, plus, Scotland,
Wales and Ireland as outlined by
central government. When this is
finalised it will be put on our
website. The discussion in Council
led more generally to the issue of
recruitment and Council have
decided to hold an additional
meeting in January to address this
and other issues about the way
forward for the GA. A number of
excellent suggestions were put
forward at the Groups’ Meeting that
can feed into this.  

Council are concerned that we
received no applications at all for
Research Awards this September. A
reminder that there are two
deadlines for these awards on 15th
September and 15th February
annually and full details are on the
GA website. Whilst the New
Researchers’ Scheme is only open to
registered students, the GA Research
Award and the GA Meetings’ Award
are open to all members for research
purposes. We encourage you to take
advantage of them where
appropriate. Council is looking at
ways to get the awards better
advertised in the universities.

The considerable rise in printing and
postage costs is becoming an issue
for everyone involved in publishing
magazines and journals in paper
format, not least the GA, and
Council are becoming concerned
about rising costs of both the GA
Magazine and the Proceedings. In
order to manage costs we are
considering producing the GA
Magazine in electronic as well as
paper format and providing

members with the option of
receiving it by email rather than
through the post.  During 2012, the
GA joined the partnership that
produces the geoconservation
magazine, Earth Heritage, and I
would like to make you aware that
this is already available electronically
via our website, under Publications,
to anyone interested. Following the
revision of the Rules last April we
will send out an updated version of
the ‘Green booklet’ with this
December magazine.  Along with the
Rules there is a list of past award
winners and post holders and an
updated list of members.  

In October Council agreed to co-opt
Dr Haydon Bailey onto Council but I
am sad to report that David
Greenwood has resigned as he finds
it difficult to get to the meetings.
He has been responsible for the
excellent write-ups of the talks in
the GA Magazine and so he will be
missed. This is the time of year
when I invite nominations for new
Council Members who will take up
office in May following the AGM.
Nominations must be supported by
at least three members of not less
than one year’s standing, and
accompanied by a brief statement on
the nominee and by the nominee’s
written consent. Nominations must
reach the General Secretary by 31st
January. Council members due to
retire in May are Andrew Ashley and
Chris Woolston. We are extending
the deadline for Halstead Fund
nominations to 31st January as well.
Please see advertisement on p.19.

Diana Clements

General Secretary

At its September meeting, the
Curry Fund Committee received
three applications and further
discussed one outstanding matter
from a previous meeting. 

Professor Barry Thomas was
awarded a grant of £2,000 towards
the cost of interpretation boards for
Capel Horeg quarry, subject to our
usual conditions of sight of the draft
text and  mock-up of the boards well
before publication date  and display
of the Curry Fund logo and an
acknowledgement of Curry Fund
support. Karen Parks a teacher at
the Methodist College School
Northern Ireland was awarded a

grant of £300 towards the cost of
fossil moulds, subject to our usual
conditions. We also requested an
article for the GA Magazine on this
project.  The Oxford Geology Group
awarded an interest-free loan of
£2452 to be repaid within two years
towards to cost of its forthcoming
colloquium and associated events.
The colloquium will be held on 16th
March 2013 and details of this event
can be found on www.oxgg.org.uk

Of the outstanding applications,
the offer of £1000 towards site
recording to the Norfolk Geodiversity
Partnership  which was made in
June, conditional upon it being met
with matched funding is now secure
as matched funding has been
obtained.

Our last meeting of this year will
be on 13th December and we look
forward to receiving your
applications. The meetings for 2013
will be held in March, June,
September and December.
Applications should be in the GA
office by the 20th of the month
preceding each meeting. 

Susan Brown                                                                                          

Curry Fund Secretary

General Secretary’s Report

CURRY FUND REPORT

Rockwatcher Thomas Fogerty, a 2012

Rockstar winner who was the1st prize winner

of the GA photographic competiton at the

Festival of Geology receiving his prize

from the President
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The Cretaceous Greenhouse World

and its Impact on the Evolution of

Land Vertebrates

Dr. Paul Upchurch

University College London

Friday January 4 2013
Geological Society, 
Burlington House,
Piccadilly, W1V 0JU
at 6.00 pm, tea at 5.30 pm

Today, biodiversity is highest near the
equator and decreases towards the
poles. Until recently, palaeontologists
believed that this ‘modern’ pattern
originated 400-500 million years ago
and has persisted through geological
time despite radical climate change
and mass extinction events. However,
several studies have revealed that the
latitudinal distributions of organisms
are more complex than previously
recognised and are sensitive to a

variety of climatic and other factors.
During the relatively warm Cretaceous
Period, for example, the diversity of
dinosaurs was highest at mid-latitudes,
and there is evidence that separate
groups of dinosaurs displayed
preferences for different latitudinal
zones. Thus, a new perspective on
latitudinal biodiversity patterns is
beginning to emerge. During ‘Ice
House’ climates, like those of the past
2 million years, latitudinal biodiversity
gradients tend to be steep because of
the greater difficulties associated with
living at temperate and polar latitudes.
In contrast, ‘Greenhouse’ conditions
like those of the mid-Cretaceous,

promote shallower equator-pole
climatic gradients an it is
correspondingly easier to maintain
elevated levels of biodiversity at higher
latitudes. Other phenomena, such as
plate tectonics, are also important
because the amount and arrangement
of land area affects the latitudinal
distributions of terrestrial species.
These new insights into the factors
that control latitudinal biodiversity
patterns through ‘Deep Time’ are
important considerations for
researchers wishing to predict how
current global warming will affect Life
on Earth in the near future.

January Meeting

This graph shows the reconstructed diversity of Late Cretaceous dinosaur species with respect to

latitude. The diversity estimates take uneven sampling of the fossil record into account. Note the

relatively low diversity in the tropics and peeks between 50° and 60° in both the northern and

southern hemispheres. The dashed lines show 95% confidence limits.

The violent birth of the Earth and the

source of precious metals

Matthias Willbold

University of Bristol

Friday February 1 2013
Geological Society, 
Burlington House,
Piccadilly, W1V 0JU
at 6.00 pm, tea at 5.30 pm

Our solar system was formed about
4.56 billion years ago by the
gravitational collapse of a proto-stellar
cloud. The first 500 million years of the
solar system were a decisive time for
the geological evolution of the Earth

into the planet we know today and
how it became a habitable place.
Understanding the chemical and
physical processes by which the Sun
and the planets were formed is of
central interest to not only Earth and
planetary sciences. These processes
ultimately delivered water and the
essential organic compounds to Earth
from which life originated and are,
therefore, key to the environmental
and biological evolution of our planet. 

During this formation period,
segregation of the Earth’s core
depleted the rocky part of the Earth in
elements that have a high affinity for
metal phases, like the precious metals.
According to this model, the Earth’s
mantle and crust should be devoid of
any of these elements, which is at

odds with the fact that we can still
mine them today. Here I will explore,
to what extent so-called a ‘terminal
meteorite bombardment’ replenished
the precious metal content of the Earth
mantle during this ‘late veneer’ epoch
more than 3.9 billion years ago.

February Meeting

Palaeozoic periods of climatic cooling
James R. Wheeley, 

University of Birmingham

Friday March 1 2013
Geological Society, 
Burlington House,
Piccadilly, W1V 0JU
at 6.00 pm, tea at 5.30 pm.

Several intervals of the Palaeozoic
(e.g. Early-Mid Ordovician, Devonian)
have long been regarded as times
when Earth experienced equable
greenhouse or even super-greenhouse
climates. However, there is now a
growing body of evidence pointing
towards a climate system in the

Palaeozoic characterised by repeated
periods of short-lived cooling. This talk
will give an overview of how we have
started to piece together lithological,
stratigraphical, palaeontological and
isotopic evidence for regular ‘cold
snaps’, especially in the Early
Palaeozoic. The driving
mechanism for such
climatic cooling and the
regulatory controls on
what stopped Earth’s
descent into a super-
icehouse are debated,
but there is some
evidence to suggest that
orbital forcing regulated
the ‘beat’ of cooling
episodes. The oxygen
isotope composition of
conodonts (marine
apatitic microfossils of

Cambrian–Triassic age; Figure 1) are
now being more widely utilised in
detecting the seawater temperature
changes associated with such cold
periods and this lecture will also
explore the robustness of such
Palaeozoic palaeothermometers.

Figure 1. James Wheeley using the NERC ion microprobe at the

University of Edinburgh to analyse conodonts (e.g. right)

for oxygen isotopes.

March Meeting
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Festival of Geology 

10th November 2012
Seeing one of our speakers, Professor Ian Stewart,

swamped by fans for his autograph and the lecture theatre

packed for all four talks indicates the success of this year’s

Festival of Geology at University College, London. We do not

keep track of numbers attending but this year seemed busier

than ever with many more non-geologist visitors, a credit to

the advertising in “Time Out” on the web by Geraldine. Well

done to all those who submitted photographs for our amateur

photographic competition and congratulations to Tom Fogarty

for his ‘midge frozen in time’ which won first prize. Tom is also

one of Susan Brown’s Rockwatch enthusiasts. Second prize

went to Caroline Markham for her photograph of knapped and

galleted flints in the wall of a Norfolk house and third prize to

Marianne Pearson for landscape of hoodoos in North

America.

As always the displays and activities put on by local

groups, individuals (Joe Collins for his 59th occasion, is this a

record), Rockwatch, UCL Centre for Planetary Sciences and

commercial stands certainly brought the ‘wow’ factor to the

occasion enjoyed by everyone. We were pleased this year to

welcome a stand from the Natural History Museum and

reports say that it was a record year for some of the

commercial enterprises.

Sunday was a glorious day for the field excursions and in

the afternoon light the Crystal Palace Geological Illustrations

lived up to the ‘Wow’ factor described by Joe Cain. It was

probably not the most sensible idea to visit war memorials to

look at the building stones on Remembrance Sunday but we

managed to avoid the marching band through the Wellington

Arch at Hyde Park Corner.
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G A Lecture: Friday 5th October 2012 
Dr. Ruth Siddall.  “Outcrops to Paintbox; mineral pigments in artists’ paints”

Dr. Ruth Sidall is a geologist (at UCL) and is

using geological skills to help our understanding

of culture in archaeology by studying pigments

in ceramics, mortars and plasters,  Roman

concretes etc.

She belongs to a small research group which

includes private restorers and artists. They have

a collection of over5000 pigments as a reference

collection.

She uses optical polarising light microscopy

to study pigments which often include particles

as small as 40microns so she needs to use a

x100 oil objective. Some are highly coloured

and have very high relief so are studied by

transmitted and reflected as well as UV light.

Pigment – This is the coloured component of a

paint. 

— it must be able to retain strong colour

when finely ground

— eg. materials which have leave a good

streak, oxides and sulphides.

Pigments come from minerals; plant and

animal dyes; and synthetic compounds.

Organic compounds include dyes such as

madder and indigo, and ‘lakes’

(mordant dyes in a substrate are used as

‘lakes’ eg aluminium oxide)

Indigo is a vat dye. If the colour fades they

are called ‘fugitive’.

Inorganic compounds are structurally

analogous, when studied with the polarising

light microscope,whether they are mineral or

synthetic. 

Orpiment (arsenic sulphide) as a painting

material gives a lovely yellow colour. Grains,

powder size, can be studied under the

microscope.

Ultramarine (Lazurite) from lapis lazuli gives

the well-known blue. This was first synthesized

in France in 1836.

Ochres

British Ochres are well known. (More later).

Paint = pigment  + medium

For water colour, for example, pigment is

mixed with gum arabic as a form of glue. The

medium can be water, oil, egg yolk, bees wax.

The medium can itself affect the colour.

To make the paint powder the pigment is

ground to a fine grainsize, equivalent to grains

of flour on a slab of glass or marble then poured

in the medium and mixed together.

Research

Ruth has been using the polarising

microscope to relate the archaeological material

to her reference set of colour samples. She has

also been working with 2 artists from the Slade

(Onya McCausland and Jo Volley) in the

materials research lab. Windsor & Newton gave

them their samples of archive pigments. (UCL

currently has an exhibition of pigments, which

were still on display at the Festival of Geology

10th November).

One of the artists, Onya, has made a painting

using natural and traditional blue paint (azurite

+ chrysocolla - a product of supergene

enrichment found in Cornish mines. This is

known as ‘salt green’. (to me this is the sort of

bluey green, often called aqua today) Similar

colours were used 1000 years ago. In the 12th

and 13th centuries salt green was used,

associated with copper.

Ochres and Earth Pigments

English ochres; they have been doing

research on these this summer. Recently these

earth colours have become fashionable again.

There’s a range of artists’ oil paints using

Oxford Ochre. Pip Seymour paints have such

colours as Hollister Green Slate dark,

Burlington Slate, Oxford Slate (brown), Oxford

Blue Stone (blue).

Ochres

Primary ochres have been found, for example,

in Clearwell Caves, Gloucestershire, Forest of

Dean.

Rutleys Mineralogy defines ochres as ‘earthy

type deposits rich in a metal’. Most are iron

oxides and are directly associated with iron ore.

Primary Ochres

These are found in situ with iron ore deposits

eg. at Clearwell Caves (Forest of Dean) iron

mines and ochres.

The natural range of colours of the iron

oxides are yellow, brown, reds, purple to black;

red/black as they become more oxidised;  and

yellow if the oxide is well hydrated. Natural

ochres from Sia Mine, Cyprus range from

yellow to red/purple.

Industrial mining of ochres tends to

concentrate on the extraction of yellow ochres.

These can then be heated which causes the

colour to change from yellow to red and

eventually to black. This means that consistant

colours can be obtained.

Secondary Ochres occur in sedimentary

environments. eg. iron rich sands in the Ochre

mine in Roussillion, France. Yellow grading into

red ochre occur in the Wealden equivalent

sands.

The yellow ochre is often goethite. When

heated it turns into red ochre.

Terra Rosa, these are ochreous soils

containing red iron oxides (hematite) and clay.

If yellow ochre (goethite) is heated it is

converted to haematite and releases water. This

results in a disordered haematite structure.

In Herculanium a wall painting was in strips

of red, yellow and black. Half way up the wall

the yellow changes to red so the sequence goes

red, red and black in the upper part. This has

been interpreted as the result of a pyroclastic

fall of pumice which covered the lower part of

the wall and protected it from the heat of later

eruptions. Goethite is converted to haematite at

temperatures of between 230 – 280 degrees. The

pyroclastic flow has been estimated at 250

degrees and so changed the colour of the upper

part of the wall from yellow to red.

Heating yellow ochre can change it to a range

of reds, so it is possible to control the colour.

Oxford Ochre

Sources of ochre has been known and used

for centuries. Two forms

a) “stone ochre” which was called native - it

was almost pure goethite and was ready for use

as dug 

b) “clay ochre” which was less good - a

mixture of goethite and clays - and had to be

washed and beaten and prepared into ‘cakes’ for

sale. 

Mining ochre has occurred in the Oxford area

at Shotover Hill. This was one of the best

sources of yellow. The goethite was in yellow

crystal form and was so pure it almost looked

synthetic. The picture “Gravel Pit on Shotover

Hill” by William Turner of Oxford, 1800-1830”

showed the brilliant yellow colour of the

outcrop.

The former Shotover Iron sands, now called

the Whitchurch Sand Formation (Valanginian)

are probably terrestrial sands within the

Wealden Group. They occur at Shotover Hill

just east of Oxford and adjacent Wheatley Hill

just to the north. They are horizontal beds which

cap both hills. Monks Farm was one of the main

exposures but there are no longer any clear

exposures of the Whitchurch Sands. An outcrop

described in 1925 is no longer accessible. Ochre

production ceased in 1908. A photo from the

British Geological Survey Archives shows the

Wheatley windmill in 1925 with an outcrop

visible below it. At that time the former flour

mill had been modified to grind ochre for sale.

The mill has recently been restored.

Ruth and Onya McCausland went to look for

any possible outcrops by digging under tree

roots etc. They looked for the type section and

found the remains of the Wheately Windmill pit

with clay ochre of low grade. It is possible that

the same pigments was used by a Flemish artist

in a portrait of Henry V11, dated 1505. The rich

golden colour of the yellow ochre in the picture

was of very good quality, very similar to Oxford

Ochre. If the Oxford ochre was burnt it

produced a red colour which was regularly used

to paint barns which can still be seen today.

Usually only the low clay grade would be burnt.

Recycling Ochres

At Deerplay Moor, on the coal measures of

the Lancashire Pennines, there are settling tanks

where the ferrihydrite has settled out from mine

drainage waters. The iron is ultimately derived

from the black shales, sands of the Pennine Coal

Measures. To keep the mines safe water is

constantly pumped out. The iron in the form of

ferrihydrate has precipitated in the tanks. This

keeps it out of the local rivers.  Acid mine

drainage produces ferrihydrite. Pyrite breaks

down with lots of water to give iron ll, further

oxides give amorphous iron lll, called “yellow

boy” by miners. The brown (or orange) colour

of the Bridgewater Canal in Worsley is caused

by ferryhydrite  in suspension.

The team, Ruth with Onya McCausland

(artist) visited the settling tanks under the

guidance of Joe Bartram : Director Settling

Tanks (North of England) who let them dig up

the sludge which was 100% pure ferryhydrite,

blood red pure pigment. Similar deposits have

been used to colour bricks and concrete. It’s

brown as it dries but bright orange, fine grained

and oozy when wet.

Lynn Allen
(with assistance of Ruth Sidall)
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Wed 11th April: Departure for Naples
The party met up at Gatwick for our

morning flight to Italy – some had
travelled from the Welsh Borders by
minibus whilst others had battled
through on our national rail system.
After an uneventful flight except some
turbulence over the Alps we descended
through the clouds to a rather gloomy
Naples. No sight of Vesuvius this time
but we all hoped that more typical
Neapolitan weather would soon
transform our view. The normal chaotic
traffic conspired to lengthen our trip to
our hotel in Sorrento but after a pleasant
evening meal we all looked forward to
climbing Mount Vesuvius the next day.

Thurs 12th April : Oplontis
Where were we? It looked like cold wet

Iceland with spreading sea floor instead
of a sunny Italian subduction zone. But it
was Italy without the usual seductive
sunshine.

Our first outing was to be Vesuvius but
we were thwarted by the poor weather
and by a strike by the guides who were
protesting against the loss of their jobs.
Instead we visited the small community
of Oplontis and, surrounded by frothy
pumice, pyroclastic flows, villas, columns
and frescoes, we became totally
immersed in AD 79. The first eruptions
produced voluminous amounts of pumice
so much so that the local population
protected itself with pillows on their
heads and thought the whole intriguing
episode would just go away and normal
life would return. It didn’t as our
postprandial visit to Pompeii revealed
with Paul enlightening us about types of
lava, crystals, and the effect of wind
direction on devastating pyroclastic flows
which finally destroyed the city and
swept it from the map for many
centuries. Francesca, the official guide,
entertained us with details of everyday
life including shopping, bathing, visiting
the lupanare, and life without sewers.

Back at the hotel, baths and the other
twenty first century facilities were fully
appreciated. 

Friday 13th April: Solfatara and the
Phlegraean Fields

We should have known, really, that
the Gods were against us. Friday 13th

was our second attempt to get to
Solfatara in the Phlegraean Fields. The
first attempt had been the day before,
and that was because we couldn’t go up
Vesuvius because of a strike. The
volcano was closed, which led to some
interesting discussions on the ability
and resources needed to close a
volcano. So we diverted to Solfatara,
but failed due to traffic jams. Anyway,

we managed to get there on the 13th,
in the teeming rain. The weather was a
bit wet, with most of the group being
unrecognisable wrapped up in
waterproofs. The many schoolchildren
also visiting appeared immune to the

damp.
Solfatara, close to Pozzuoli to the

west of Naples, is part of the Campi
Flegrei, the ‘burning fields’, a series of
craters within a larger 12-15km wide
caldera. The main crater formed
approximately 35,000 years ago, when
the eruption produced the Campanian
ignimbrite.  This pyroclastic fall deposit
covered a large area of almost 7000
square kilometres. A second eruption
12,000 years ago produced the
Neapolitan tuff – which is very good for
building as it is easy to cut but then
hardens, and has given a characteristic
yellow colour to many local buildings
and walls. 

Reaching Solfatara is via the
Tangenziale running directly through a
series of major crater rims and across
the intervening crater floors. Solfatara
is a small crater close to Pozzuoli with
access to the crater floor via a scar on
the side, which is probably due to
partial cone collapse. The crater is
approximately 650m wide, with 80-85
m high walls. It becomes immediately
obvious that this is a very active area.
The sides of the crater are dominated
by yellow and white mineral deposits,
there are numerous fumaroles, the floor
has bubbling mudpools and there is a
sulphurous odour. None of which seems
to deter the local residents from
building their homes directly on the rim
crater. Should you wish, you can also
camp within the crater itself.  

There is persistent fumarolic activity.
If you are feeling exceptionally brave,
or exceptionally in need of a steam
bath, there is also a stone building
directly above two vents of varying
temperatures; 90 degrees if you feel
like going to hell, 60 degrees if you
prefer the milder purgatory. The most
spectacular fumarole is the Bocca
Grande (the big mouth) on the eastern
side of the crater which produces bright
orange sulphurous deposits as well as
cinnabar, alum and yellow arsenic
sulphide and degasses at temperatures
in the order of 160 degrees. However,
some things like the excessive heat and
damp –  bright green extremophiles
live on the back walls of the crater and
even around the rim of the Bocca
Grande itself. In the late 18th century,
mining of the sulphur, alum and
ammonium salts took place.

The floor of the crater has a spongy
feel to it, but we were reassured that
the ‘magma chamber is at least 1 km
from the surface.  At various points in
the crater floor there are reflectors
which monitor the crater floor
movement via satellite.

The movement of the magma
chamber was significant for our next
stop – the Roman fish market at
Pozzuoli, which was originally

ITALY: THE FIVE VOLCANOES 11th – 25th April 2012 (Part 1)

Small group of bodies discovered at Pompeii

JS

View over Oplontis showing cliff of pyroclastic

fall and later pyroclastic flow deposits to the

right. JS

Some of us tried out the ‘Heat Treatment
Clinic’ at Solfatara GE

Party with umbrellas inspect older solfataric

deposits  GE

8
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mistakenly identified as the Temple of
Serapis. It was here that Charles Lyell
noticed that the central columns had
borings from Lithodomus lithophagus
which are marine bivalves. The borings
were not at the present sea level, but 3
m above. This gave evidence that the
columns had sunk and risen at some
point in the life of the building.  The sea

level changes in the area have been
attributed to the many earthquakes that
the region experiences. In the early
1500’s the base of the pillars re-
emerged from the ground. This uplift
was related to the eruption of Monte
Nuovo. More recently, since 1969, the
total rise has been 310 cm but since

1983 the rate of uplift has slowed, and
now reversed.

Cuma, in the far west of the Campi
Flegrei, was our target for the
afternoon. This former Greek colony is
famous for its mention in Virgil’s epic
where Aeneas takes refuge in the Cave
of the Sibyl after having fled from the
destruction of Troy. Excavated out of
the yellow Neapolitan tuffs, a long
subterranean passage leads to the
audience chamber where the Sibyl once
pronounced her oracles. 

We then climbed up along the Sacred
Way to the Temple of Jove situated on
flow-banded phonolite lavas. The rain
continued relentlessly but a view was
still had over Misenum to the south
where Pliny the Elder first saw the start
of the AD 79 eruption of Vesuvius.

Saturday 14th April: Four plans are
better than one.

Breakfast was at 7 am again. If it’s
Saturday it should have been the
renowned Isle of Ischia that was
created entirely of volcanic rocks. The
visit promised to be a highlight with a
lunch break and the luxury of free time
on the beach! While we waited for the
all clear from the weather report, Paul
showed us some local geology. The
Italian guide, who was assigned to us
for the day, diligently accompanied us
down and up the cliffs of the grey
Campanian ignimbrite, stopping to peer
at the rocks and take in their secrets.

Back at our hotel we learned that the
wind was too strong for the hydrofoil to
cross to Ischia. Paul is adept at
rearranging schedules but there was no
opportunity to reschedule the island

visit. Plan B was to visit the crater of
Monte Nuovo and Lake Averno, which
lie on the western side of the syncline.
When the coach arrived our Italian
guide came too even though she was
dressed for the city while we had boots,
hard hats and waterproofs. It soon
became clear that neither the driver nor
herself knew the way to Monte Nuovo. 

The volcanic rocks of the Phlegrean
Fields are quite distinct from the
familiar rhyolite, andesite or basalt.
During another long coach journey Paul
talked about phonolite and trachyte
illustrated by a 3D diagram of the types
of rocks with a high alkali metal (i.e.
sodium and potassium) content. As a
chemist I was particularly interested in
the mineralogy, which is influenced by
the relative amounts of silica and the
alkali metals. The common types of
rock crystallize from magmas
containing sufficient silica to form
feldspars and any residual silica forms
quartz. Feldspathoids form from silica-
deficient magmas with an abundance of
alkali metals. They occur with or instead
of feldspars, but once the silica is used
up only feldspathoids can form. The two
mineral groups are similar though their
structures are not identical. When you
compare the feldspathoid leucite
KAlSi2O6 with the feldspar orthoclase
KAlSi3O8 you can spot the critical
difference in the ratios of the elements.
The atomic ratio of Si:K is 2:1 in the

former and 3:1 in the latter. If you add
more silica (SiO2) then leucite becomes
orthoclase! It follows that quartz and
feldspathoids can’t coexist.

Then it was time to leave the coach to
view and collect samples of phonolytic
trachyte, an intermediate type. We all
had our wet gear on while the guide
decided that you can take diligence too
far and remained behind. The rain was
very heavy, there was even more water
on the roads than yesterday and the
walk along the crater rim down to Lake
Averno was abandoned. The driver
either wouldn’t or couldn’t take us down
to the lake restaurant for lunch and Paul
dreamed up plan C – pizzas in Pozzuoli.
As for the facilities I wish the EEC would
spend less time on the geometry of
‘fruit and veg’ and more on the state of
Italian public toilets.  

The weather had been so bad during
the morning that Paul had decided to
return to the hotel after lunch. When it
began to clear he devised plan D - a
visit to nearby Herculaneum, which was
also destroyed in the AD 79 eruption of
Vesuvius. Paul spotted some Epomeo
Green Tuff that predates the Neapolitan
Yellow variety. Archaeological
excavations have uncovered amazing
wall murals that survived the lahar. The
Romans had built an aqueduct to bring
spring water from the Apennines 73 km
away and they used a natural drainage

system to dispose of effluent. They
used tephrite, another rock with high
alkali content that contains the mineral
leucite, for paving their streets. They
were sophisticated in their way but not
about volcanology. Toxic gases from the
pyroclastic flows poisoned the
inhabitants before their town was
buried under twenty-one metres of
mud. Only recently have numerous
bodies been discovered underneath the
arches close to the former port – many
had fled here to escape the multiple
pyroclastic flows but were trapped
between the sea and the raging
volcano. 

At the end of the day we returned to
Sorrento to dry out and I had the hair
drier on my notebook too. I learned a
tip today – keep your field notebook dry
under a transparent polybag! We had
earned our supper and dined at the Red
Lion where the sea bass was excellent.

Temple of Serapis – flooded by heavy rain –

showing famous columns GE

Cliffs of yellow Neapolitan Tuff at Cuma JS

A close up view of the Lithophaga borings 

JS

Carbonised wood structures within house

at Herculaneum JS
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Very weary bodies went to sleep and
dreamed of who knows what. Rosso
Leoni?

Sunday 15th April: South to Sicily
With the weather improving (at last!)

we had to leave the Bay of Naples and
its volcanoes and make our way south.
We would have to leave our climb up
Vesuvius until later in the tour. The
autostrada cut through the Sorrento
peninsula at its landward end driving
down through the Triassic limestones
towards Salerno. With its alternating
viaducts and tunnels, the party had
spectacular views of this 5000 m thick
mass of late Triassic to Cretaceous
limestones thrust north-east over the
low-lying deeper water sediments to the
east of the Southern Apennines.

Visible clearly to the west as we
neared the ‘toe’ of Italy were the
Aeolian Islands, an active volcanic arc

set within the Tyrrhenian Sea, which we
were to visit during the following week.

Eventually, cutting through the much
older Variscan massif of Calabria, we
reached Villa San Giovanni and a short
ferry crossing to Messina. The Sicilian
autostrada took us speedily to Taormina
and our first glimpse of the massive
shield volcano of Etna (3323 m).

Paul Olver

Gillian Ellis

Julie Schroder

Hazel Williams

Stuart Robinson

Seafront arches at Herculaneum with the

emtombing mudflow deposits at the right JS

With the death of Geoff Toye from cancer at

the age of 60, the Geologists’ Association of

which he had been a member since 2001 has

lost one of its most faithful followers.  Few

people can claim to have been as active in the

pursuit of an interest as Geoff, a keen amateur

geologist, archaeologist and authority on his

home in Sussex. He collected and was a

skilled restorer of antique furniture and this

coupled with an interest in the oak-framed

buildings of Sussex was the basis of his one-

man business.  He was a skilled musician who

counted Pink Floyd’s David Gilmour among

his acquaintances. His hunter-gatherer instinct

to spot things which went unnoticed by others

resulted in the discovery, among many other

things, of an original painting by Turner’s

contemporary and collaborator Tom Girtin,

who like Turner was born in 1775, and died in

1802.

Geoff was born on 26th May 1952 in

Battersea in London. Along with his parents

and brother David, six years his elder, the

family moved to Crawley new town when he

was three years old.  Geoff attended Langley

Green primary school and following success in

his Eleven plus he moved on to Ifield

Grammar and later studied Zoology at

Southampton University.  He moved to

Horsham at the age of 15 and later to Slinfold

where he remained for the rest of his life.

There are not many photographs of Geoff as it

was normally him who took them, however

his brother recalls that one of the habits that

Geoff had was pulling funny faces when he

was photographed so the result was often

unusable.

Geoff had a firm understanding of virtually

every aspect of the Weald, its geology and

environment. He became a knowledgeable

naturalist and could identify most birdsong,

fauna and flora.  Ornithology, botany,

mycology, the flint tools and weapons of the

Neolithic inhabitants, the hammer ponds of the

charcoal-fired iron industry: these were all

objects of interest.  From an early age Geoff

would wander over ploughed fields looking

for flint arrowheads and quickly developed a

sharp eye finding many beautiful examples

now housed in his collection. 

Geoff met Gillian in Slinfold and they were

married in 1986. He and Gillian were ideally

suited with their similar interests, particularly

palaeontology.

While he had long been interested in

geology and often encountered fossils while

walking the chalk downs and lowland clay

areas, it was after Gillian started an Open

University degree with a geology course in

1994 that they both became increasingly and

ultimately passionately involved in

palaeontology.  Travelling at home and abroad

they accumulated knowledge and a huge

collection of specimens. Geoff devoted

patience and attention to detail to everything

he did, whether polishing a piece of oak,

tending his bees or cleaning a newly

discovered fossil. He was responsible for the

discovery of an Iguanadon atherfieldensis, the

most complete British specimen found to date

at Smokejacks brick pit. This specimen is now

placed in a new genus Mantellisaurus. He also

discovered a new species of Cretaceous

dragonfly at Rudgwick brick pit that is now on

display at Maidstone, the type specimen of

which bears his name, Angloaeschnidium

toyei, both finds were made within a few miles

of the home he shared with Gillian in his

beloved Weald.

Early in 2012 it was discovered that Geoff

was suffering from a brain tumour. My first

knowledge of his illness was through a note

wishing him well in the Newsletter of the

Dorset GA. Geoff had agreed to run a G.A.

field trip on March 17th entitled ‘The Chalk of

the Seaford area’ however he was unable to

fulfil this duty.  I have also organised a

number of field trips for the G.A. and  for

local groups including Horsham Geological

Field Club of which he was a past field trip

secretary. On all occasions Geoff tirelessly

ensured the trips success. I am forever in his

debt.  I recall one particularly memorable visit,

that of the 150th Anniversary of the

Geologists’ Association. I was asked to run a

trip closer to London than my usual Dorset

venue. Geoff and I organised a trip to

Folkestone and arrived at the meeting place

near Copt Point. This day presented one of the

worst gales in recent memory and within a

short time the party was engulfed in Gault

Clay. Geoff gave crisp and concise

descriptions to the group some of whom were

students who had arrived from Poland for the

celebrations. He was also instrumental in

assisting me in projects in Dorset including

work on the World Heritage Jurassic Coast. 

Geoff died on August 24th, 2012 and was

buried at St Peter’s Church, Slinfold in an area

of his beloved Cretaceous clay. Gillian is

having a ‘Horsham Stone’ headpiece made and

I noticed that a number of the many good

friends and family at his funeral had brought

along fossil specimens to place alongside him.

Modest, generous and a master of many skills,

he will always be, to his many friends, the

remarkable and unforgettable Geoff Toye.
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PLEASE NOTE THE FOLLOWING INFORMATION FOR FIELD

MEETINGS

ENQUIRIES & BOOKINGS Geoff Swann organises day and

weekend meetings in the UK. Michael Ridd is responsible for

overseas and longer excursions. Sarah Stafford at the GA office is

responsible for bookings, payments and general administration

fieldmeetings@geologistsassociation.org.uk

You must book through the GA office to confirm attendance.

Please do not contact the field meeting leader directly. Meeting

times and locations will be confirmed on booking. These are not

normally advertised in advance, as there have been problems

with members turning up without booking or paying and

maximum numbers being exceeded. Field meetings are open to

non-members although attendance by non-members is subject

to a £5 surcharge on top of the normal administration fee. Some

meetings may have restrictions on age (especially for under 16s)

or be physically demanding. If you are uncertain, please ask. 

PAYMENTS for day and weekend meetings must be made before

attending any field meeting. Cheques should be made out to

Geologists ’Association.   Please give an email  and contact

number and please also provide an emergency contact name and

telephone number at the time of booking.

There are separate arrangements for overseas meetings.

TRANSPORT is normally via private car unless otherwise

advertised. If you are a rail traveller, it may be possible for the GA

office to arrange for another member to provide a lift or collect

you from the nearest railway station. This service cannot be

guaranteed, but please ask before booking.

PUBLIC LIABILITY INSURANCE for field meetings is provided but

personal accident cover remains the responsibility of the

participant. Further details are available on request from the GA

office.

SAFETY IS TAKEN VERY SERIOUSLY. SHOULD YOU BE UNSURE

ABOUT EITHER THE RISKS INVOLVED OR YOUR ABILITY TO

PARTICIPATE SAFELY, YOU MUST SEEK ADVICE FROM THE GA

OFFICE BEFORE BOOKING. PLEASE MAKE SURE THAT YOU STUDY

ANY RISK ASSESSMENT OR SAFETY BRIEFING AND THAT YOU HAVE

ALL THE SAFETY EqUIPMENT SPECIFIED. YOU MUST DECLARE, AT

THE TIME OF BOOKING, ANY DISABILITIES OR MEDICAL

CONDITIONS THAT MAY AFFECT YOUR ABILITY TO SAFELY ATTEND

A FIELD MEETING. YOU MAY BE ASKED TO PROVIDE FURTHER

INFORMATION ON ANY PRESCRIPTION DRUGS ETC THAT YOU

MAY USE WHILST ATTENDING A FIELD MEETING.  IN ORDER TO

ENSuRE THE SAFETy OF ALL PARTIcIPANTS, THE GA RESERvES

THE RIGHT TO LIMIT OR REFuSE ATTENDANcE AT FIELD

MEETINGS. 

EMERGENCY CONTACT: if you are lost or late for the start of a

meeting, an emergency contact is available during UK field

meetings by calling the GA mobile phone 07724 133290. The

mobile phone will only be switched on just before and during field

meetings. For routine enquiries please call the GA office on the

usual number. 

TRAVEL REGULATIONS are observed. The GA acts as a retail agent

for ATOL holders in respect of air flights included in field

meetings. All flights are ATOL protected by the Civil Aviation

Authority (see GA Circular No. 942, October 2000 for further

details). Field meetings of more than 24 hours duration or

including accommodation are subject to the Package Travel

Regulations 1992. The information provided does not constitute a

brochure under these Regulations.

CIRCULAR No. 993 December  2012

FIELD MEETINGS IN 2013

We are hoping to arrange additional fossil

collecting opportunities during the year. There

may not be time to advertise these in the

Circular so if you would like details when they

become available contact Sarah Stafford at the

GA office.

PLEASE ALSO REFER TO OUR WEB SITE

(http://www.geologistsassociation.org.uk) FOR

ANY CHANGES TO THE PROGRAMME AND FOR

FINALISED DATES 

BARTON CLIFFS - FOSSILS AND 

GEOENGINEERING

Leader: Peter Reading

Sunday 17 March 2013

We will examine the cliff section and compare

the different approaches to coast protection on

this stretch of coast. There will also be the

opportunity to collect fossils including shark’s

teeth. Bring a packed lunch.

Equipment: Please bring a hard hat, appropriate

clothing and footwear.  The cliffs can be very

muddy and uneven in places.

Cost & booking: Further details will be available

from Sarah Stafford at the GA office. Register

with Sarah sending an administration fee of £5

per person to confirm your place.

QUARRIES IN THE SOMERTON AREA, 

SOMERSET

Leader: Simon Carpenter

Saturday 23 March 2013

A day exploring the Upper Triassic and Lower

Jurassic rocks of the Somerton area, Somerset 

A number of working quarries in the

Somerton area will be visited where rocks of

predominantly Upper Triassic age are exposed.

At Ashen Cross quarry these rocks are carefully

extracted, cut and polished for ornamental

purposes. The limestone contains a restricted

invertebrate assemblage as well as occasional

isolated marine reptile bones. There are also

many interesting sedimentary features. Pub

lunch or sandwiches.  

Equipment: Hard hat and hi-vis jacket.

Appropriate  clothing and footwear. Attendees

should be capable of dealing with the conditions

in working quarries.

Cost & booking: Numbers will be limited to 25.

Further details will be available from Sarah

Stafford at the GA office. Register with Sarah

sending an administration fee of £5 per person

to confirm your place.

BUCKS GEOLOGY

Leader: Jill Eyers

Sunday 14 April 2013 (date to be confirmed)

We will visit several quarries one of which has

been restored in part by a grant from the Curry

Fund. Packed or pub lunch, car sharing may be

necessary.

Equipment: Hard hat and hi-vis jacket.

Appropriate clothing and footwear. Attendees

should be capable of dealing with the conditions

in working quarries.

Cost & booking: Numbers will be limited to 20.

Further details will be available from Sarah

Stafford at the GA office. Register with Sarah

sending an administration fee of £5 per person

to confirm your place.

THE GEOLOGY OF THE BROOKWOOD

NECROPOLIS – JOINT MEETING WITH THE

BROOKWOOD SOCIETY

2013 (Leader: Diana Smith

Sunday 5 May 

This is a “building stones” walk around this

amazing Victorian cemetery. Bring a packed

lunch.

Cost & booking: Numbers may be limited.

Further details will be available from Sarah

Stafford at the GA office. Register with Sarah

sending an administration fee of £5 per person

to confirm your place.

CHALK QUARRIES IN THE DUNSTABLE AREA

Leader: Haydon Bailey

Saturday 18 May 2013 (date to be confirmed)

We will visit several quarries to examine the

geology of the Tottenhoe Stone and Chalk Rock.
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There will be opportunities to collect fossils.

Bring a packed lunch. Attendees should be

capable of dealing with the conditions in

working quarries.

Equipment: Hard hat and hi-vis jacket.

Appropriate clothing and footwear.

Cost & booking: Numbers will be limited to 20.

Further details will be available from Sarah

Stafford at the GA office. Register with Sarah

sending an administration fee of £5 per person

to confirm your place.

GYPSUM  QUARRY VISIT

Leader: Andrew Swift

Saturday 1 June 2013 (date to be confirmed)

In the morning we will visit a quarry near

Newark producing gypsum from the Triassic with

additional sections through the Lias and Rhaetic.

In the afternoon we will visit another quarry in

the area.

Equipment: You must bring a hard hat, high vis

jacket and suitable footwear. Packed lunch.

Attendees must be capable of dealing with the

conditions to be found in a working quarry.

Cost & booking: Numbers will be strictly limited

to 20 (regrettably no children will be allowed).

Further details will be available from Sarah

Stafford at the GA office.

THE GEOLOGY AND CHURCHES OF

PEMBROKESHIRE

Leader: Prof John Potter

Monday 10 – Thursday 13 June 2013

Four field days in Pembrokeshire are proposed

probably based in Haverfordwest. Travel ideally

by coach or minibus, therefore, please indicate

your desire to attend by no later than 1st March

2013 so that this can be properly arranged and

costed. 

Day 1: North Pembrokeshire: Precambrian -

Ordovician: St Davids, Abereiddy, Preseli.

Day 2: St Brides Bay: Precambrian –

Carboniferous: Haverfordwest, Broadhaven, etc.

Day 3: South-West Pembrokeshire: Precambrian

– Carboniferous. Marloes, Wooltack, etc. 

Day 4: South Pembrokeshire: Ordovician –

Carboniferous: Angle, St Govan, Freshwater, etc.

The plan would be to mainly visit geological

localities but to visit perhaps two interesting

churches each day to relate these to rock types

seen.

Equipment: Hard hat and hi-vis jacket.

Appropriate clothing and footwear.

Cost & booking: Further details will be available

from Sarah Stafford at the GA office. 

OVERSEAS TRIPS 2013

India 2013

Dr Michael Oates

Saturday 19th January – Sunday 3rd February

Preparations are in hand for a Field Meeting in

India in the late winter. The leader will be Dr

Mick Oates, assisted by Indian geologists expert

in particular areas. It is planned to fly from

London to Mumbai, and then to examine the

geology and cultural attractions of NW India,

basing ourselves at various places, probably

including Jaiselmer, Jodhpur and Kutch. There

will be good opportunities for fossil and mineral

collecting.

Travel in India will be by air-conditioned coach

and domestic airlines. Hotels are very

comfortable and will probably include some

former palaces of local rulers. Costs are still

being calculated, but are expected to be in the

region of £2500 per person. Further details from

GA office.

Geology of the Bordelais

24-29 May 2013

Leader Professor Jean-Pierre Tastet, University

of Bordeaux and CAP Terre, www.cap-terre.org

assisted by Professor Graham Evans, University

of Southampton

The geology of the Bordelais will be presented

with particular reference to the geological

control on the siting of the famous vineyards

and the character and history of the coastal

zone.

The geology of the various AOC (Appellation of

Controlled Origin) vineyards will be

demonstrated and illustrated by wine-tastings in

the various Chateaux.

Also, the evidence of the evolution of the

coastline during the last 6.000 years as well as

the impact on man will be examined by visits to

the coastal dunes systems, especially Dune de

Pilat, Lac de Sanguinet, Bassin d’Arcachon,

Gironde estuary and marshes. Visits to local

museums will provide an opportunity to

understand the history of human occupation

during the Holocene.

The provisional programme is:

Arrive Bordeaux. Each participant must make

their own travel arrangement to and from

Bordeaux, night in Bordeaux.

1 – Geology of the quaternary fluvial terraces,

their relation with the Medoc AOC (Margaux,

Saint-Estèphe, …), night in Soulac (or Pauillac). 

2 - Gironde marshes, ocean coast, their

dynamics: the coastal erosion and 6.000 years of

evolution, Soulac museum, night in Bordeaux.

3 - Saint-Emillion vineyards: geology and

character of the wine, medieval city (UNESCO

world heritage site), underground cellars

(ancient rock extractions).

4 - The coastal dunes and the Dune du Pilat:

6000 years of climatic record. The lake of

Sanguinet: geological and archaeological

chronology of a late Holocene coastal enclosure,

Sanguinet museum, night in Bordeaux.

5 - The Graves AOC and the famous Bordeaux

AOC of sweet wines: Sauternes & Barsac and

Sainte –Croix-du-Mont: their relation with the

Miocene substrate and the river terraces, night

in Bordeaux.

Transport will be coach. The approx.

maximum cost will be 700 Euros. This will

include six nights hotel accommodation (extra

for single occupancy), breakfasts, lunches with

Bordeaux wine, only one dinner (day 1 in

Soulac). A geological tour of the city of Bordeaux

and its building stones will be included.

A deposit of 100 Euros will be required.

Peru 2013

9-30 April 2013

Programme allows for gradual introduction to

high altitude.

(With possible add-ons to Easter Island or

Galapagos possible)

Organised by Professor Dick Moody

Estimated cost £3200 inclusive of flights,

accommodation, meals and local transport.

£300 surcharge for single room occupation

(rtj.moody@virgin.net)

Day 1.  LHR-Lima via Madrid

Day 2. Tour of Lima and museums

Days 3-4. Geology of Lima Area

Day 5. Geology of Lima Area (Mine Visit) Lima to

Ica (Oasis and Fossils)

Day 6. Ica. Coastal Desert and Tertiary Geology

Day 7. Ica + Nasca Lines

Days 8. Ica to Arequipa

Days 9 -10. Tour of Aequipa + Volcanic Park and

Mt El Misti

Day 11. Arequipa to Colca.

Day 12. Valley of the Condors

Day 13. Colca to Puno. Regional Geology and

Inca History.

Day 14. Lake Titicaca + local geology

Day 15. Puno to Cusco by Train

Days 16-18. Cusco Heritage and Local Geology. 

Days 19-20. Urubamba Heritage and local

geology

Day 21. Cusco to Lima to UK. (or onto to Easter

Island or Galapagos)

Iceland 2013

Dr Paul Olver

September 6th – 17th

Contact GA office for more details.

GEOLOGISTS’ ASSOCIATION 

LOCAL GROUPS (LG) AND AFFILIATED SOCIETIES 

Amateur Geological Society

December  11 A Burgess Shale Type Biota from

the Cambrian of Australia – Dr Greg Edgecombe.

Contact Julia Daniels 020 8346 1056. Field trips:

john.wong@hertscc.gov.uk 

Bath Geological Society

December 6 Eight Evolutionary Myths: the

closing of the Darwinian mind?

Professor Simon Conway-Morris, Department of

Earth Sciences, University of Cambridge

February 7 AGM followed  by: Unravelling the

mysteries on the eastern Himalaya -Catherine

Mottram, Department of Environment, Earth

and Ecosystems.

March 7 Title to be confirmed - areas of interest

have included pollutants in polar snow,

electrical properties of ice, microstructure of

ice, palaeoclimate from ice cores, polar

atmospheric chemistry.   Professor Eric Wolff

FRS, Science Leader (Chemistry and Past

Climate) at British Antarctic  

April 4 Shale Gas and Fracking - Roy Hartley,

Consultant Petroleum Engineer.

www.bathgeolsoc.org.uk 

Belfast Geologists’ Society

December 10 The Fascination of Gemstones –

Cally Oldershaw.

January 21 Taken for Granite: New ideas on the

Newry Igneous Complex – Paul Anderson.

February 18 Eight Harold Wilson Memorial

Lecture: Bubbles in Crystals: what fluid inclusions

can tell us – Professor Martin Feely.

March 18 To a Land “Down Under” – Dr Peter

Crowther.

April 15 AGM.

Contact Email: peter.millar@nireland.com;

www.belfastgeologists.org.uk

Black Country Geological Society

December 10 BCGS Members’ Evening and

Christmas Social.

January 21 ‘The Mineralogy of Scotland’. Speaker:

Roy Starkey, President of the Russell Society and

founder of the British Micromount Society.

For information contact Barbara Russell 01902

650168. www.bcgs.info



Brighton & Hove Geological Society

December 19 BHGS Christmas Conglomerate.

January 9 The Seven Sisters – Rory Mortimore.

February  The Rampion Offshore Wind Farm

Project – Naren Mistry

March 6 walking with Sharks:geology and fossils

of Bracklesham Bay – David Bone.

Contact John Cooper 01273 292780 email:

john.cooper@brighton-hove.gov.uk

Bristol Naturalists’ Society 

Contact 01373 474086

Email: simonccarpenter@yahoo.com

Cambridgeshire Geology Club (LG)

December 10 ‘Golden Spikes; GSSPs and GSS!s ‘

what are they and how do they work’ 

Dr Alan Smith.

January 14 ‘Geochemistry on the Road to

Mandalay and How the Himalayan Rivers

Influence Climate Control’ -

Dr Hazel J. Chapman.

February 11 ‘The Disappearing Ice in the Arctic

Ocean - Professor Peter Wadhams. 

March 11 Title: TBA - Dr Laura B. Porro –

University of Chicago

Contact – Ken Rolfe on 01480 496973, mobile

07777 678685.

www.cambridgeshiregeologyclub.org.uk

Carn Brea Mining Society

December 4  Members Medley, Led by Kevin

Baker Vice Chairman.

January 15 The Harbour and Ship Building of St

Agnes (including mining aspects)

Clive Benney.

February 19  Killifreth Mine and Early Mining at

Chacewater - Alan Buckley.

March 19  Great Condurrow Mine Update -

Tony Brooks.

Contact Lincoln James 01326 311420. Further

details www.carnbreaminingsociety.co.uk

Cheltenham Mineral and Geological Society

For more information on lectures contact Ann

Kent 01452 610375

For more information on Field trips contact Kath

Vickers 01453 827007.

http://cmgs.yolasite.com/

Cumberland Geological Society

January 9 Geological storage of CO2 – Dr Kate

Thatcher.

February 6 The North Pennines AONB and

Global Geopark – Dr Elizabeth Pickett.

March 6 AGM and Presidential Address: The

Rise of the Rockies: a geological history of

Colerado.

For details on the activities of the Cumberland

Geological Society

www.cumberland-geol-soc.org.uk/

Cymdeithas Daeaereg Gogledd Cymru: North

Wales Geology  Association( LG)

Contact Jonathan Wilkins 01492 583052 Email

Wilkins@ampyx.org.uk www.ampyx.org.uk/cdgc

Cymdeithas Y Daearegwyr Grwp De Cymru -

South Wales Group Geologists’ Association

(LG)

December 15 The Geology and Mineralogy of

the Historic Copper Mines of Wales – Prof Mike

Bassett.

January 12 Holiday Geology – Tom Cotterell.

January 26 Fossil Starfish – Evolution and origin

of the modern species – Andy Gale.

February 23 Seismic Faults and Sacred

Sanctuaries – Iain Stewart.

March 23 AGM.  The 1815 Tambora eruption:

Impact on people, environment and Climate –

Jessica Kandbauer.

Contact Lynda Garfield  at

secretary@swga.org.uk

The Devonshire Association (Geology Section)

Contact Jenny Bennett 01647 24033 email

J.A.Bennett@exeter.ac.uk

www.devonassoc.org.uk/

The Dinosaur Society

www. Dinosaursociety.com. Contact: Prof

Richard Moody rtj.moody@virgin.net

Dorset Group of the Geologists’ Association  (LG)

Contact Doreen Smith 01300 320811. 

Email: Heldon47@btinternet.com

www.dorsetgeologistsassociation.com

Dorset Natural History & Archaeological

Society

Contact Jenny Cripps email: jenny@dor-

mus.demon.co.uk

Earth Science Teachers Association

For membership contact: Mike Tuke

miketuke@btinternet.com. Tel 014804 57068

ESTA website www.esta-uk.net

East Herts Geology Club

Check website for venue or contact Diana

Perkins 01920 463755.

www.ehgc.org.uk email: info@ehgc.org.uk 

Visitors most welcome - £2

East Midlands Geological Society

December 8 To be followed by the Christmas

Buffet – please remember to bring a glass!

56 Years of Aircraft Flying into Ash - Colin Small

January 26 Thermal and Structural Evolution of

the Himalayan and Karakoram Continental Crust

-Mike Searle.

February 9 The Age of Tsunamis -David Tappin

March 16 Cultural and Historical Geographies of

Onshore Oil Exploration in 20th Century Britain-

Andrew Naylor

www.emgs.org.uk

Essex Rock and Mineral Society

December 11  December Social.

January 8  The Geology and Scenery of Norway

– Gerald Lucy.

February 12  Pleistocene Evolution of the

Middle and Lower Thames Valley – Dr Phil

Gibbard.

February 16  Annual Gem and Mineral Show at

Collier Row.

March 12  Members’ pot-pourri of short talks.

Contact Ros Smith

rossmith.rga@btinternet.com, 01245 441201 or

see www.erms.org

Farnham Geological Society (LG)

December 14  History of Dinosaurs and Art – Dr

Richard Moody 

Field Trip Contact – Dr Graham Williams tel: 01483

573802 Email secretary@farnhamgeosoc.org.uk

www.farnhamgeosoc.org.uk Contact – Mrs Shirley

Stephens tel: 01252 680215

Friends of the Sedgwick Museum, Cambridge

Contact: Dr Peter Friend 01223 333400. 

Geological Society of Glasgow

Contact Dr Iain Allison email:

I.Allison@admin.gla.ac.uk

Geological Society of Norfolk

Contact Email: Dr David Waterhouse at

david.waterhouse@norfolk.gov.uk  

www.norfolkgeology.co.uk

Harrow & Hillingdon Geological Society (LG)

December 12 The Big Bang and the Expanding

Universe – Graham Marrett.

January 9 Unusual microfossils – Dr Adrian Rundle.

February 9-23 Exhibition at Uxbridge Library.

February 13 Up the Down Escalator: formation

and exhumation of high pressure rocks – Dr

Clare Warren.

March 24 Field meeting: geological walk in

Buckinghamshire – Dr Jill Eyers.

Apr 10 Exploring Mars: Curiosity, Water and Life

– Peter Grindrod.

Email: jeansippy@btopenworld.com  Field trip

information Allan Wheeler 01344 455451.

www.hhgs.org.uk 

Hastings and District Geological Society

Contact email: iggyken@aol.com 

http://hastingsgeology.btck.co.uk/

Hertfordshire Geological Society

December 6 Meteorites – Dr Hilary Downs.

www.hertsgeolsoc.ology.org.uk

Contact Linda Hamling 01279 423815.

Horsham Geological Field Club

December 8 Christmas Party.

January 9 Why should the UK care about the

Arctic? A climate perspective - Dr Sheldon

Bacon, National Oceanography Centre,

Southampton.

February 13 Sussex Marine Life, Chalk,

Sandstone, Sediment and Wrecks - Dr Gerald

Legg

March 13 Geology and Archaeology of the

Wealden Region - Dr. Matt Pope, U.C.L.

Unless otherwise stated, all the evening

meetings are held at Forest Community School,

Comptons Lane, Horsham, RH13 5NW. 

Contact Mrs Gill Woodhatch 01403 250371

www.hgfc.uwclub.net/Index.html 

Hull Geological Society

December 13 Stacking it up: glacitectonics and

moraine development in north Norfolk during

the Middle Pleistocene – Dr Jonathan Lee.

January 17 A history of the Glacial Formations at

South Landing Danes Dyke and the Sewerby

Buried cliff over the last 120 years in old and

new photographs and maps: processes of

deposition and erosion.

February 21 The ice that built the Holderness

landscape – Prof. Mark Bateman.

Contact Mike Horne 01482 346784

Email:mike@horne28.freeserve.co.uk 

www.hullgeolsoc.org.uk 

The Jurassic Coast

Details are available on the web site at www.

Jurassiccoast.com.  

Kent Geologists’ Group of the Geologists’

Association (LG)

December 18 Christmas evening.

Contact Indoor Secretary Mrs Ann Barrett  tel:

01233 623126 email: annbarrett@tesco.net

Contact information www.kgg.org.uk 

The Kirkaldy Society (Alumni of Queen Mary

College)  (LG)

Contact Mike Howgate  020 8882 2606 or

email:mehowgate@hotmail.com or

kirksoc@sky.com.

Lancashire Group of the Geologists’ Association

(LG)

Contact Secretary Jennifer Rhodes 01204

811203 Email: S_J_rhodes@hotmail.com.

www.lancashire-geologists.co.uk

Leicester Literary & Philosophical Society

(Geology)

December 12 Christmas Meeting, New Walk

Museum, Leicester.

January 9 Buried Valleys of East Anglia – ancient

rivers and ice sheet drainage networks – Dr

Jonathan Lee.

January 23 From 2D Maps to 3D Apps –

geological surveys for the 21st Century

February 6 Members evening New Walk
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Museum Leicester.

February 20 Darwin’s lost fossils found – Dr

Howard Falcon-Lang.

March 2 Annual Saturday Seminar, University of

Leicester. Dr Trevor D. Ford O.B.E: 60 years of

geological achievement. 

March 6 Earthquakes on an urban planet:

challenges for the 21st Century – Dr Richard

Walker.

March 20 Annual General Meeting and

Chairman’s Address by Joanne Norris. . ‘More

rocky tales of a geotechnical engineer’.

Contact  Joanne Norris 0116 283 3127

email:j.e.norris@ntlworld.com.

www.charnia.org.uk

Leeds Geological Association

December 6 AGM and Conversazione.

Visitors welcome; tea and

biscuits.

Details : Judith Dawson 0113

2781060 www.leedsga.org.uk

Liverpool Geological Society

Contact: Joe Crossley: 0151 426 1324 or email

Igsjoecrossley@hotmail.com.

www.liverpoolgeologicalsociety.org.uk/

Manchester Geological Association

Contact  email: Sue Plumb, 0161 427 5835 email

secretary@mangeolassoc.org.uk .

All meetings in the Williamson Building,

University of Manchester. 

www.mangeolassoc.org.uk

Mid Wales Geology Club

www.midwalesgeology.org.uk

Contact Bill Bagley 01686 412679.

Mid Week Geology Club in Yorkshire

December 4 AGM and Christmas lecture at the

Bridge Inn Walshford 

January 21 Members Day at Deepdale Centre,

Boston Spa 

February 13  “Granites and Lavas a Rock

Workshop” - David Leather 

April 22-26 Mid-Week trip to Anglesey -Dr

Margaret Wood (Geo Mon Org)

http://mwggyorkshire.webspace.virginmedia.c

om/mwggyorkshire@virginmedia.com

Mole Valley Geological Society (LG)

Dec 6 or 13 Soirée with members’ lecturettes

and mince pies (date depends on the currently

unknown timing of Dorking Gala Night)

10 January. Micro-talk by Kathy Atherton & tour

of Dorking Museum. 

10 February. Soirée with members’ lecturettes.

14 March. The Origin of the London Basin and

Evidence for Geological Activity at the Present

Day. Dr R Ghail. Imperial College

Full details on: www.radix.demon.co.uk/mvgs

Secretary: Chas Cowie chas.cowie@tiscali.co.uk 

Newbury Geological Study Group

Dec 16- Local Geology (half day)

January 20  Sites along Southampton Water

24 February - River Severn Cliffs Gloucestershire

March 15 - 17 - North Cornwall

Field Meetings season runs from October to

July. Normally meets on the third Sunday of the

month.

Details or Mike & Helen Weideli 01635 42190.

www.ngsg.org.uk

Norfolk Mineral & Lapidary Society

Meetings at St Georges Church Hall, Churchfield

Green, Norwich.  19.30hrs every first Tuesday of

the Month except August.

Contact.clansdell@btinternet.com

North Eastern Geological Society

Details: negssecretary@btinternet.com

Judy Harrison 0191 261 1494 Email:

jaharrison.102@btinternet.com

www.northeast-geolsoc.50megs.com 

North Staffordshire Group of the Geologists’

Association (LG)

Contact for details Eileen Fraser 01260 271505

Contact Field trips: Gerard Ford 01630 673409

www.esci.keele.ac.uk/nsgga/

Open University Geological Society

Events - listed on http://ougs.org, 

or contact secretary@ougs.org

The membership secretary is Phyllis Turkington

and can be contacted by e-mail at

membership@ougs.org or by phone 0289 081

7470

Oxford Geology Group  (LG)

December 6 Christmas lecture and party –

Professor Iain Stewart.

December 10 Field visit: Sedgwick Museum,

Cambridge.

January 6 Georamble: Dry Standford.

January 13 David Pyle Oxford.

January 21 Field visit: BGS Keyworth.

February Lecture Andy Gale

February 24 Field meeting: Ashover.

March 16 The Oxford Colloquium.

March 21 Lecture: Danielle Schreve.

March 24 Field meeting  Abberley Hills.

www.oxgg.org.uk or call Programme Secretary

07901 672713.

Ravensbourne Geological Society (LG)

December 11 Christmas Festivities and

competitions.

January 8 Geology Against Poisons – Chris

Duffin.

February 12 Exploration of Mars – Sanjeeb

Gupta.

March 12 Tba.

April 9 UK Energy Supplies – Tony Grindrod.

Contact Carole McCarthy Secretary: 020 8127

6104 email: cmccarthy@talktalk.net or Vernon

Marks: 020 8460 2354.

Reading Geological Society

December 3 Seafloor Methane Hydrates:

Svalbard Update – Dr Angus Best

December 9 Field trip to a museum tba.

Hilary Jensen, General Secretary – for more

details and general information tel: 0118 984

1600

email: rgs.secretary@btinternet.com

Contact David Ward - for field trips 01344

483563

Royal Geological Society of Cornwall

September 19 Cliff failures at Hell’s mouth and

Cornish coastline – Richard Hocking.

October 17 Memoirs of a globetrotting China

Clay geologist – Prof. Colin Bristow.

November 21 The interplay between

quaternary volcanics and the Tertiary fossils

beds of South Yemen -  Chris Bean.

Contact email: nplummer@cornwall.gov.uk.

01209 860410.

The Russell Society

Email Frank Ince ince78@btopenworld.com

www.russellsoc.org

Shropshire Geological Society

www.shropshiregeology.org.uk 

Sidcup Lapidary and Mineral Society

Meets every Monday evening at Sidcup Arts

Centre.

www.sidcuplapminsoc.org.uk

Contact Nicola Claxton  01322 227 057 E-mail:

nicola.claxton@fugro-fsi.com.

Southampton Mineral and Fossil Society

December 18”Recenseo Annus 2012”, Gary

Morse and Phil James review the SMFS year in

pictures and words (and fun!). 

Contact: Gary Morse, 01489 787300 Email:

enquiry@sotonminfoss.org.uk 

Website: www.sotonminfoss.org.uk Contact

Gary Morse 01489 787300.

Stamford and District Geological Society

December 12 The GA Carreck Archive- 150 years

of geological fieldwork and enjoyment seen

through the eyes and words of the Geologists’

Association - Jonathan Larwood (Natural

England)

January 9 Swallow Holes and Wild Bores - the

Groundwater resources of the Southern

Lincolnshire Limestone” Mark Grout (

Environment Agency)

February 13  New Zealand Earthquakes - Ian

Sutton (Stamford & District Geol Soc)

Contact: Bill Learoyd on 01780 752915 email:

billlearoyd@aol.com, cliffnicklin@aol.com; 

www.stamfordgeolsoc.org.uk

Ussher Society

Contact Elaine Burt secretary@ussher.org.uk

Warwickshire Geological Conservation Group 

December 19 Christmas social and members

presentations.  Tenerife Volcanoes – Brian Ellis,

poster display on ‘Outreach 2012’.

January 16 Volcanoes around the world – Alan

Clewlow.

February 20  Iguanodon country and the

Geological Conservation Review: safeguarding

and ancient world – Dr Jon Radley.

Contact Frank Wells 01926 512696 email:

frankandchrisewells@sky.com 

www.wgcg.co.uk

West of England Group of the Geologists’

Association (LG)

Contact Bobby Oliver Secretary

secretary@wega.org.uk

www.wega.org.uk 

West Sussex Geological Society (LG)

December 14 Members Christmas meeting.

January 18 Brighton and Hove Basement (Rocks

and Soils of the city) – Dr Geoffrey Mead.

January 23 Chichester Planetarium.

February 15 AGM followed by cheese and wine.

February 24 Building Stones of Brighton –

Stewart Ullyott.

March 15 Landscape of Mars – Dr Sanjeev

Gupta.

Contact Betty Steel 01903 209140 

Email: kande16@talktalk.net www.wsgs.org.uk

Wessex Lapidary and Mineral Society

Contact Pat Maxwell 02380 891890 email:

rwmaxwell@tiscali.co.uk

Westmorland Geological Society

Contact Brian Kettle email:

mr.briankettle@tiscali.co.uk

www.westmorlandgeolsoc.co.uk

The Woolhope Naturalists’ Field Club

January 18 “ The Road from Damascus to the

Seven Pillars of Wisdom”  - Sue Hay.  

Friday 22   Section AGM and Dinner

March 2   “East African Rift” -  Bill Fitches 

Contact Sue Hay on 01432 357138 or

svh.gabbros@btinternet .com

www.woolhopeclub.org.uk

Yorkshire Geological Society

Contact Trevor Morse 01833 638893

www.yorksgeolsoc.org.uk
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Our public events through late summer included a busy

day in Cheddar Gorge in partnership with the Somerset

Earth Science Centre on the first day of its 2012 “Mendip

Rocks!” Festival.  This family friendly event was a fascinating

draw for visitors to the Gorge.  Children and adults spent

hours with us, learning about the 420 million year geological

history of the area and having lots of hands-on activities into

the bargain! Visitors even had a chance to explore with our

Rockwatch racing trilobites which got a very big mention on

local radio during an interview with the Centre’s staff!

Rockwatch participation with the British Geological Survey

(BGS) at its Edinburgh Open Day in late September, started

off rather quietly, but from late morning until closing time

we were rushed off our feet. We had a constant queue of

children, students from the university next door and adults,

all wishing to make fossil replicas.  How fortunate then, that

we had a plentiful supply of fossil moulds so no one had to

wait too long before making their perfect fossil. Thanks to

help from BGS staff we were able to keep the punters happy

and even have time to talk to some of them about

Rockwatch and what it does. It’s always a great pleasure to

talk to visitors and one small boy even went home to fetch

some of his collection to show me and explain all about the

fossils he’d collected. A middle-aged couple were thrilled to

take a back issue of our magazine for their grandson,

especially when they saw in it an article about “Pancake

Rocks” in New Zealand which they’d visited recently, so they

took another copy to send to their family over there! That’s

the joy of public events, one meets so many interesting

visitors and especially with children, one never knows what

little geological seeds are sown!

The GA Festival of Geology rounded off our public events

for the year. This year we had lots of our Rockwatch

members joining us from as far away as Manchester, Hull

and all points north, south, east and west of London to

ensure we were kept busy throughout the day. We also had

current members and two former ones helping to run our

activities. And, one of our Rockstar 2012 competition

winners, Thomas Fogerty, won 1st prize in the GA

Photographic competition at the Festival (see page 4),

rounding off a great day for Rockwatch.  

To avoid competing with the Olympic Games in London, we

rescheduled our annual residential course on the Jurassic

World Heritage Coast of Dorset and East Devon to the end of

August.  It was our 10th anniversary so a last night party

was called for. Children and parents joined the fun and all

did a “party piece” with some splendid geological inclusions!

What a talented group we had! Some were “old hands”,

having been on a number of previous visits, for others, it

was their first experience of a Rockwatch residential course.

The week was a great success and our thanks go to Barry

Cullimore, Manager of Leeson House, to Richard Edmonds,

Earth Science Manager of the Jurassic World Heritage Coast

and Alan Holiday, President of Dorset RIGS. Children and

parents learn a lot on these courses which are always very

popular.

The 2012 theme for the week was “Deep Time”,  quite a

difficult concept to master. To aid understanding we ran a

number of classroom activities to supplement our field work.

After supper on the first evening everyone spent some time

using the BGS Geology of Britain Viewer website to

familiarise themselves with it and do some simple exercises

using it. The following morning, after classroom activities

exploring deep time and sorting out the origin of the

universe, the solar system and the formation of Planet Earth,

classroom gave way to playing field to develop the concept

of time/age a little further in a series of practical activities.

Then we were ready to develop our Rockwatch Timeline

along the drive at Leeson House! The children selected a

number of events at specific times in Earth history to be

recorded along the line and these were sketched in coloured

chalks along the driveway. 

We visited Durlston Castle, gateway to the Jurassic Coast,

to walk its stone-carved Jurassic timeline and thence a tour

of the castle and saw the crocodile fossil found locally by

Richard Edmonds.  Our boat trip along the coast enabled the

group to see the rocks “end on” from the sea as the boat

travelled west, back through geological time. They could see

how the rocks changed, and, I hope, got some idea of the

changing depositional environments over geological time. We

also saw a present day example of the effect of constant rain

on the environment where the roof of one of the Tilly Whim

caves had recently collapsed without warning. These caves

resulted from limestone quarrying along the coast during the

19th century and have been closed to the public for some

years as they are too dangerous! 

In the evening we made sand and water models of the

coastline around Lulworth to investigate how the present-day

cliff structures arose - a useful preparation for the following

day’s field work.

The itinerary for our day with Alan had to be modified as a

number of beaches had been closed because cliffs behind

them were unstable after so much summer rain. So, we

observed the rock structures at Durdle Door from the cliff

pathway above, but did get to explore the beach at St

Oswald’s Bay. After lunch we headed to Lulworth Cove and

the fossil forest. Throughout the day the children were

encouraged to think about deep time as they observed

changes in the rocks, sediments and fossils at the sites they

visited. Our evening activity centred on design prep. work

for the timeline we were to produce on the last day. 

Richard’s day took in the coast exploring Worbarrow Bay,

i.e.going up through the geological timescale. We explored

the sediments and fossils, and considered the changes

through time we had already seen along this coast. We had

a picnic lunch on the beach and some of the children had a

great time swimming! A walk back to the cars at Tyneham

via Gad Cliff gave superb views of the coast. Then, for the

energetic ones, continuing the cliff-top walk to Kimmeridge

or for the others, driving to Kimmeridge, ending the day

with ice-creams and a visit to Steve Etches’ world class

museum. This is a favourite activity which the youngsters

always find amazing and we are grateful to Steve for sharing

his superb collection with us.

On the final day, under the tutelage of Darrell Wakeham, a

local artist, the children designed and painted a series of

large posters depicting key events in the geological history

of Earth. They were superb and we hope to make them into

a calendar so that the children will be reminded of their

artistic and scientific endeavours throughout the year!

The Rockstar 2012 prize-giving ceremony held at the

marvellous London offices of our competition sponsor, Anglo

American, was a memorable occasion. Charlotte Edgeworth

our liaison person at Anglo spearheaded the day and

ensured that all the winners and their families were relaxed

and comfortable, even though there was a last minute

reversal of the timetable - that was day the CEO announced

her resignation and the lecture theatre was in use. But, as

ever, all went smoothly and we started the day with a

delicious lunch, then had a talk about exploration geology by

Suzi Austen, one of Anglo’s geologists and then Charlotte

presented the prizes and certificates. The children had

submitted some amazingly high quality work which delighted

the judges, made judging surprisingly difficult, yet a great

pleasure. 

Our Rockstar 2012 was Emily Frankish, whose landslide

project demonstrated commitment, geological knowledge,

amazing expertise and patience. Emily made a rather large,

beautifully crafted, 3-D model of a Welsh landslide,

accompanied by an A4 size book she’d made to explain the

ROCKWATCH NEWS



geology of landslides and how she’d set about her

project. It was beautifully illustrated with maps and

diagrams, and her own photographs.   And, to add to

this, she’d devised a game to test observers of her

project to see what they’d remembered! Emily is a

young woman to look out for in the future. There will

be an article from her entry in the Rockwatch

magazine shortly.

I am currently in the process of planning activities

for Rockwatch for next year and so far the diary is

filling up rather quickly. But, if any local groups or

affiliated societies would like to co-host a Rockwatch

event, do get in touch with us.

As ever after another successful year, we owe

thanks to so many people and partnership

organizations who give their time and expertise freely

to ensure that we can provide a full and exciting

programme for our members and for the public.

Thank you all.

Susan Brown

Rockwatch Chair
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Rockwatch10 at GA 2012 (photo Ian Mercer)

RockWatch2 GA 2012 (photo Ian Mercer)

Deep discussion with Steve and Rockwatcher Kane, Simon Pen

(in NY teeshirt) former RW member and now reading geology at

university, helping Steve (photo Susan Brown)

Classroom discussion with Darrell Wakeham (photo Susan Brown)

Cheddar Gorge (photo Ruth Worsley)

Richard and group at Worbarrow Bay (photo Susan Brown)

RW Group en route to the fossil forest Lulworth Cove (photo Susan Brown)
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The theory behind the
planned trip to Western
Canada was to cross the
Cordilleran Terranes east-
west from the western shores
of Vancouver Island to
Calgary and beyond (Fig.1).
The group included 13
members of the Association,
two wives, one teenage son
and field companion/driver
par excellence Ross
Sandman. Our flight to
Vancouver was blessed with
fine weather and an unusual
view of the glacial topography
of both Iceland and
Greenland.

On the 22nd of June we
spent the morning buying up
most of the books and maps
in the Canadian Geological
Survey shop in Vancouver
before crossing over to
Vancouver Island to study the
external terranes between
Nanaimo and Tofino. Western
Canada was delighted to see
us as the preceding months had
witnessed torrential rains and
exceptional snowfalls. We brought
sunshine.

The geology started on day 3 when
we were met by Steven Earle of the
University of Malaspina (Nanaimo) who
showed us excellent outcrops of the

Upper Cretaceous Nanaimo Group
(fluvio-deltaic and sub-marine fan
sediments), (Fig. 2) that were locally
unconformable on the volcanics of the
Triassic Karmutsen Formation which
formed an undulating ‘basement’
topography (Fig.3). 

Giant palms flourished during the
Upper Cretaceous with an array of
invertebrate and vertebrate fossils on
display in the Courtenay and District
Museum. Upper Palaeozoic rocks of the
Sicker Group were studied in the
beautiful Maple Bay and excellent
glacial features were visited at Mt.
Tolmie and The Chinese Cemetery close
to the capital city of Victoria. The Rocks
at the Chinese Cemetery were
representative of the Wrangellia and the
Pacific Rim Boundary.

On day 4 we journeyed to the west of
the island to Ucluelet and Tofino, and
walked over the most outer terranes of
Vancouver Island, namely the West
Coast Group and the Leach River
gneisses. On the way we visited a
forest of gigantic cedars (some 75m

high) and a spectacular
section of rapids floored by
glaciated igneous rocks.
(Fig. 4) We also visited the
abandoned Brynmor Quarry
and handled - but did not
collect giant blocks of
magnetite. Sadly this locality
was infested with blood
seeking ‘no-see-ums’ and
midges!!!!! and strangely,
the passengers of one of our
two vehicles refused to open
either door or window.

Although we would have
liked more time on
Vancouver Island our trek
east began in earnest on day
5 when we sailed from
Nanaimo to Horseshoe Bay
and the mainland, on a
windswept ferry. From
Horseshoe Bay we headed NE
up the Howe Sound to the
Historic Britannia Mine;
following the southern
shoreline of a great fjord the
steep slopes of which were

marked by the presence of numerous
palaeo-landslides. Several of which
were responsible for the deaths of
earlier settlers and the destruction of
numerous properties. At the mine we
were warmly welcomed and treated to a
one-off tour, in the company of an ex-
miner, who showed us the technology
and mineralogy of the mine and told us
tales and stories of a bygone era. Over
a period of 70 years the Britannia Mine
supported the lives of 60,000 people.

South of the mine was the Stawamus
Chief, a bald, glaciated, granitic
mountain near Squamish that could be
viewed from many miles. Several of the
group climbed over some spectacular
polished surfaces and photographed an
array of stunning topographic features.
The 27th of July will be remembered
also for the sight of the Shannon Falls
and the climb up towards Lake Garibaldi
and the Barrier at the head of Rubble
Creek. (Fig. 5) As we neared Whistler
the roadside scenery was graced by

Canada Field Trip - June 21 to July 9 2012

Fig. 1. Schematic presentation of the Cordilleran Terranes of Western

Canada. Sourced from the British Colombia Geological Survey, 2011.

http://ebookbrowse.com/bc-terranes-2011-pdf-d341051000A.1

Fig.3. Unconformity between the Triassic,

basaltic Karmutsen Formation the

conglomerates of overlying basal Nanaimo

Group

Fig.2. Coal seam and channel sands In Upper

Cretaceous Nanaimo Group.

Cavan Street Car Park 

Fig.5. The Barrier a volcanic cliff at the head of

Rubble Creek. The Creek has been the source

of several rock avalanches since 1885.

Fig.4. Highly polished and grooved surfaces of

the Kennedy River rapids on the Pacific Rim

Highway, Vancouver Island.



sheets of tabular basalts overlying the
baked margins of glacial tills. 

Prior to our arrival the weather in
western Canada had been absolutely
appalling and some of the mountains
were still capped with over 50m of snow
and rivers had burst their banks with a
number of fatalities. NE of Whistler at
the small town of Pemberton we were
given a guided tour of the valley dyking
works around the town by Steve Flynn
and we were suitably impressed by the
straightening of the Lilooet River and by
the number of levees in the river valley.
We arrived at a time of considerable
tension with the waters reaching record
levels throughout the area from Lilooet
to Whistler and Steve always on
standby. 

From Pemberton to Lilooet (Fig. 6)
and beyond the valley of the mighty
Fraser River towards Kamloops we

crossed the Insular and Intermontaine
Terranes and studied components of the
Cash Creek and Central facies belts.
Both Pemberton and Lilooet were once
mining towns and we were quite
surprised to see huge polished blocks of
jade outside local restaurants and wild-
west motels. We stopped overnight in
the western style town of Lilooet from
where we visited the crystal clear
Pavillion Lake, with its colonies of
microbiolites, and the now state
protected highly fossiliferous Tertiary,
Macabee beds. East of Lilooet we looked
at Palaeozoic carbonates rich in
fusulinids and visited the Graymont and
Pacific Bentonite Quarries in the
company of Jim Britton (Regional
Geologist), Ed Frey (Member of the
Kamloops Exploration Society) and Ira
Harry at Graymont and Nigel Skermer
and John Dormer at the PBQs. (Fig. 7).
Jim and Ed also arranged for a tour of
the gigantic Highland Valley Copper
opencast mines and processing plants
where both mines and processing plant
are worked 24 hours a day, 365 days a
year with 12,000 tonnes an hour being
processed.

Before leaving the Kamloops-Vernon
region we had a day devoted to visiting
long established ranches; an opal shop
and the wonderful Falkland Pillar in the
Pillar Provincial Park (Fig.8) but
reluctantly said goodbye to Jim, Ed and
their wives after an expansive buffet. 

On day 11, we travelled from
Kamloops to Revelstoke to join up with
Mark Cooper (formerly with BP and
Encana) and Marian Warren (formerly
with Encana) two outstanding field
geologists who had ‘volunteered’ to stay
with us and lead the group across the
Western Canadian Thrust Belt. A slightly
modified version of their introduction to
the geology from Revelstoke as far as
Drumheller (Alberta) reads as follows:

“The section of the trip from
Revelstoke to Calgary and beyond lies
entirely within rocks associated with the
Proterozoic through late Paleozoic
western margin of North America (or
Laurentia at that time), and with the
Jurassic to early Tertiary foreland basin
that developed in response to collisional
deformation of that margin. These rocks
record a long and varied depositional
and tectonic history, and they broadly

include, from west to east: syn-rift
through distal slope sediments, and
younger igneous intrusions, in the
Columbia Mountains (Monashees,
Selkirks and Purcells); more proximal
Lower Paleozoic slope deposits in the
Rocky Mountain Trench (Fig. 9) and
Western Main Ranges; equivalent
continental shelf successions in the
Eastern Main Ranges and Front Ranges;
Paleozoic marine foreland basin
sediments in the Front Ranges;
Mesozoic marine to terrestrial foreland
basin sediments in the Front Ranges,
Foothills and Plains; and a few
remnants of late- to post-orogenic
Tertiary rocks near Calgary. We will also

see in this transect the transition from
the metamorphic “hinterland” of the
thrust belt to the classic “foreland” fold
and thrust belt of the Canadian Rockies,
to the largely undeformed Plains of
Alberta. The mountainous part of the
thrust belt is impressive to most people
at more than 300 km wide, yet it is
important to remember that if we
“restore” the margin to its full width
prior to deformation, it was probably
significantly more than double that
width (Price and Monger, 2000). Not
least, this segment offers spectacular
mountain scenery and a rich history of
human interaction with the mountain
landscape.”

To put it mildly Mark and Marian
combined to give us a structural
masterclass and the only
disappointment was that our intended
visit to the Burgess Shale Quarry near
the tiny village of Field had to be
cancelled due to a thick blanket of snow
that covered the upper slopes. A small
group tried to visit the Mount Stephens
Cambrian Quarry but a violent storm
prevented them from climbing the final
200m to their destination. 

Each day our leaders combined a
series of ‘hands on’ stops with
magnificent overviews and their
descriptions and discussions helped us
unravel the geology of the Selkirk Fan,
Dogtooth Duplex, Rocky Mountain
Trench, the Porcupine Creek
Anticlinorium: the Cambrian Cathedral
Escarpment and the Main and Front
Ranges of the Rockies. Beautiful,
annotated sketches from Price and
Monger (2000) and superb weather
enabled us to point and click at the right
angle and put together a digital diary of
the four main thrust sheets that made
up the Front Ranges. The spectacular
scenery included Lake Louise, Castle
Mountain (Mount Eisenhower) and
Mount Lefroy. In Canmore in the
footwall of the Rundle Thrust we visited
an extensive roadside outcrop of the
Jurassic-Cretaceous Kootenay Group.
The sediments were shallow marine-
non marine and characteristic of the
foreland basin. In the hanging wall of
the Rundle thrust at Grassy Lakes we
studied the dolomites and
stromatoporoid rich carbonates of Cairn
Formation (Upper Devonian) which are
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Fig. 8. The

Falkland

Pillar or

hoo-doo in

the Pillar

Provincial

Park BC.

Fig. 7. Highly coloured shale’s partially

produced from the spontaneous combustion of

underlying coal seams of the Tertiary Hat

Creek Formation in the Décor Quarry.

Fig. 9. View southwest from Golden across the

Rocky Mountain Trench. At the base of the

Dogtooth Range in the middle distance lies the

Purcell Thrust.

Fig. 6. GA Group 2012 Western Canada.
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Prizes & Council Nominations

Nominations are invited for the following:

Halstead Medal

The Halstead Medal awarded for outstanding merit, deemed to further the objectives of the
Association and to promote geology.  Open to Members and non-Members.

New Recruits for Council

Nominations for new Council Members to be elected in May at the AGM are now being sought.
Nominations must be supported by at least three members of not less than one year’s standing,

and accompanied by a brief statement on the nominee and by the nominee’s written consent.
Council members due to retire in May are Andrew Ashley and Chris Woolston.

Nominations for the Halstead Fund and for new Council Members

must reach the General Secretary by 31st January 2013

Please email (or send by post) your nominations to the General Secretary 

c/o Sarah Stafford at the GA office (secretary@geologistsassociation.org.uk)

analogous reservoir facies found in the
Leduc and Nisku Formation reservoirs of
subsurface Western Canada. Typically
our leaders decided to keep the best till
last and travelling north along Highway
40 we could look north-northwestward
at the folded strata of the Rundle Group
on Mt Kidd a unique view that also
revealed the northern tip-line of the
Lewis Thrust. (Fig. 10)

On the way east beyond the Front
Ranges and the McConnell Thrust Front
but close to the eastern margin of the
foothills we visited the Jumping Pound
Gas Field a structural trap formed by
the thrusting of Mississippian
carbonates sourced by the Exshaw
Forormation (Dev-Carboniferous).
Numerous gas fields characterise the
area and easterly prairies and fraccing
crews are frequently encountered
between Calgary and Brooks.

After the stunning mountain scenery

witnessed between Tofino (BC) and
Canmore (Alberta) the structurally
undisturbed prairies over the foreland
basin are invariably monotonous except
where melt water torrents and flash
floods associated with retreating ice-
sheets are thought to be the major
cause of the badland topography
(Fig. 11) with the valleys of the Red
Deer River and its tributaries being cut
over a longer period.

The last three days of our trip were
spent in the Drumheller and Brooks
area of the Dinosaur Provincial Park.
Don Brinkman of the Royal Tyrell
Museum, a long time colleague and
turtleologist was our guide our visit
included a behind the scenes visit to the
museum storerooms and laboratories
and three field treks to study the local
stratigraphy and the on site excavation
of several dinosaur species (Fig 11).
The Royal Tyrell is a must at least once
in a lifetime. This was my third and I

hope to go back. Along with Don, Dave
Eberth also of the RTM provided us with
several hitherto unpublished, measured
sections and Marian gave us an
illustrated talk on the Cretaceous
palaeogeography of the region noted for
over 40 species of dinosaur.

During our trip we made many friends
and acquaintances and I should report
that our first siting of black bears was
from the balcony of my nephew’s house
in Whistler where the whole group
enjoyed a family BBQ. (Fig 12)

Price, R. A., and Monger, J. H. W.
(2000). A Transect of the Southern
Canadian Cordillera from Calgary to
Vancouver. Geological Association of
Canada. Cordilleran Section Field Trip
Guidebook, p.164.

Dick Moody

Fig.12. Hoo Doos or ‘petrified mushrooms”

south-east of Rosedale Alberta. 

Canada continued...........

Fig. 10. View north-northwest at folded strata

of the Rundle Group (Mississippian) in Mount

Kidd.(Zoe Moody)

Fig.11. Badlands topography in the area of the

Dinosaur Provincial Park, Alberta.

(Zoe Moody)
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Thirteen members braved the cool,
wet summer and assembled at 10.30
am in the car park at Smokejacks
brickworks near Ockley, Surrey (NGR
TQ 116 372).  It turned out, however,
to be a dry day and the temperature
rose when the sun appeared.  There
was the traditional introductory talk
and specimen display, which included a
photo of a 2-mm partial frog maxilla,
recovered from a sample taken in 2010
from a vertebrate-bearing lignitic
horizon near the top of the SE face
and processed for microvertebrates by
Steve Sweetman: this was the first
evidence of frogs (lissamphibians) from
the Upper Weald Clay.  The party then
headed for the SE face of the now
flooded pit.  Despite the clay not
having been dug recently due to the
economic situation, sideritic
concretions with arthropod remains
were found in the gullies carved by
rainwater runoff.  New finds included
‘bush cricket’ (orthopteran) wings by
Andy Crawte which are still being
studied.  An unpromising, rootlet (or

stem?)-penetrated concretion found by
Biddy Jarzembowski yielded beetle
(coleopteran) remains, notably the first
Wealden byrrhid (Fig 1) and the first
Wealden record of  the elateriform
beetle Ctenicerium (Fig. 2).  The latter,
a wing case (elytron), previously
known from the Purbeck Limestone
Group of Dorset, has prominent
markings, probably warning of its
distastefulness in life, as in some
modern jewel beetles.

Wienerberger had kindly also given
permission to visit the pit on the
following Saturday, 28th July, and GA
enthusiasts were duly joined by the
Horsham Geological Field Club and
West Sussex Geological Society.  New
finds continued with a cupedid elytron
by Mike Webster (Fig. 3) and a moss
bug tegmen by EJ.  A patterned
raphidiomimid forewing fragment (Fig.
4) found by Joyce Austen belongs to
an extinct cockroach family now
thought to have been nocturnal
predators.  A sandstone ledge below
the vertebrate-bearing lignitic horizon
mentioned above yielded a Baryonyx?
footcast (Fig. 5).  Footcasts had
previously been reported from this
horizon by Jarzembowski et al. (2009,
fig. 5) and Austen (2010, figs 9–11).
The search extended to the work’s clay
dump where Barbara Loney found
fusainised ferns in a block probably
scraped from the floor of the pit four
years earlier. The muddy runoff pools
behind the dump had begun to dry out

during the week and they revealed
some unexpected Wealden analogues
including hundreds of ostracods in a
small dried out pool, and traces very
similar to Cochlichnus ispp. (Fig. 6).
The hunt is now on for the maker,
probably a roundworm, but may need
more wet weather first.

Unfortunately Geoff Toye, who for
many years has contributed so much
towards organising and co-ordinating
Wealden fieldwork, was too ill to
attend the trips in July.  Sadly, Geoff
died on the 24th August 2012.  He will
be greatly missed, both as a fellow
fieldworker and a friend, and we
extend our deepest condolences to his
wife, Gillian.

Ed Jarzembowski,
Peter Austen and

Terry Keenan
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Fig. 3.  Reticulated beetle elytron, length 2 mm.

Photo: TK

Fig. 2.  Jewel beetle elytron, length 9 mm.

Photo: TK/Fred Clouter

Fig. 1.  Pill beetle, length 3 mm.  Photo: TK

Fig. 5.  Baryonyx? footcast, cm ruler for scale.

Photo: PA

Fig. 4.  Patterned cockroach wing fragment,

length 3 mm.  Photo: TK

Geoff Toye 1952-2012

Fig. 6.  Modern ‘Cochlichnus’ traces in drying

mud.  Pointing finger nail 11 mm wide.

Photo: EJ
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Given this summer’s awful weather,

most of us must have set out

wondering what was in store for us.

However, it turned out to be a glorious

Indian Summer’s day, as a large-ish

GA group set out to explore the

Eocene Harwich Formation (about 54

million years old) and also Pleistocene

Gravels and Brickearth (at a somewhat

younger 210,000 years old) of the

Holbrook Bay area.

Before we went down to the banks

of the River Stour, our leaders,

Graham Ward and Bill George,

displayed some of the finds they had

made in this area over the last 40

years, giving us a good insight of what

to look for. These included Eocene

vertebrates of birds, reptiles and fish

remains, together with Pleistocene

remains of large vertebrate remains

(mammoths). Also on show were

Palaeolithic flint implements. They also

explained that ‘Copperas Stones’ were

to be found, which largely consisted of

pyritised twigs from the London Clay.

These were used in the process of

dyeing leather between 1500- 1870.

When we got down to the riverbank,

it was explained to us that the cliff

section reveals the Harwich Stone

Band at towards the base, with six ash

bands above it. These were laid down

as a result of volcanic action during

the Pleistocene period, as the northern

Atlantic began to rift apart, separating

Europe from North America. It has

apparently been difficult to date them

because the bands have been largely

reduced to clay minerals. However, it

has been estimated that there has

been around 200 air falls of ash

recorded in the North Sea Basin from

around this time.

Martin Beever had the good fortune

to find the first fossil - a sand shark

tooth, which he found, in situ, in the

cliff face at the level of the Harwich

Formation (Figs 3 and 4). The base of

the cliff in this area is continually being

eroded by very high tides, thus

revealing the occasional fossils.

It was then pointed out to us that

contained within cliffs are Pleistocene

gravel channels (that is, ice melt river

channels). These could be spotted

where the cliff face becomes more

sandy in colour (Fig 5).

Spurred on by Martin’s find, we all

started looking for sharks’ teeth and

other Eocene fossils when the tide had

receded enough, exposing the Harwich

Formation on the foreshore platform.

And thus ended a pleasant afternoon,

with the happy sound of us enjoying

the sun and squelching in the Eocene

mud.

Our thanks again to our leaders,

Graham Ward and Bill George. 

Note that there are other good areas

around the Stour Estuary to visit,

especially Wrabness and Stutton. Note

that the estuary has been designated a

SSSI area for its wildlife as well as its

geological interest.

Roger and Janet Brown

Holbrook Bay, Harkstead, Suffolk. Saturday 15th Sept. 2012

Fig. 3 Martin Beever found the group’s first

fossil - a sand shark tooth.

Fig 2. The cliff section at Harkstead, showing

the Harwich Stone Band towards the

base, with the six ash bands at the

level of Janet’s Head.

Fig 1. Bill’s mammoth teeth really

impressed us.

Fig. 6 Looking for sharks’ teeth.

Fig. 5 The Pleistocene gravel channel.

Fig 4 The level at which shark’s tooth

was found

Fig. 7 General view of the cliff area of

Harkstead on our return to the Village Hall,

after an enjoyable day with glorious weather.
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Since 1976 I have taken members of the

Association to Africa, the USA, New Zealand

and most recently Canada. It is difficult to

choose which was the best trip or the best

destination but I was overawed by the beauty

of Morocco; humbled by the vast vistas of the

Sahara and enthused by the splendid geology

of New Zealand, Texas, Oklahoma and New

Mexico and Western Canada. Tunisia is like a

second home to me and several members came

on the three trips I organised there in the last

30 years. Peru, however, was a joy when I first

visited in 2010 and I saw so much geology

and so many Inca heritage sites that I became

an even more ardent disciple of geotourism. 

The Pacific coast of Peru is covered by

large areas of desert but the Nasca Lines,

beautiful, coastal scenery and Tertiary fossil

beds make the journey to Arequipa unique.

Arequipa is a lovely city 2300m above sea-

level. It has a colonial feel to it but the

population must tremble now and then at the

presence of the volcano El Misti (5,822m) that

rises high above the city. Several other

volcanoes are present in the area and Mt

Chachani rises to 6075m.

Initially tourists must take life at a slow

pace but once the initial acclimatisation ended

the vast majority can face the journey up to

the Altiplana with confidence. The scenery on

route to Puno is basically mind-boggling and a

visit to Colca Canyon, the Valley of the

Condors a must. 

The Peruvian Andes are part of an active

orogenic belt, which was first activated in the

Cretaceous Albian. The major episodes are

Tertiary in age with the area being enriched by

extensive mineralisation. The Incas and then

the Spaniards mined for gold and copper and

over recent years world demand for mineral

has enriched the Peruvian economy. Signs of

Inca are present on the Altiplana, but it is the

floating homes on Lake Titicata that attract

most tourists to Puno.

Even geotourists love the train from Puno to

Cusco and the Pisco Sours are a definite help

at high altitude. The descent from the

Altiplana reveals some wonderful geology but

the Inca use of granites as building stones is

most appreciated in sites such as

Sacsayhuaman (sexy woman!) and Machu

Pichu.

The valley of the Incas and the Urabamba

valley reveal the complex geological history of

the Andean Mountain range and the presence

of experimental agricultural sites and the awe-

inspiring terraces of Inca salt pans above the

Urabamba Valley show the close relationship

of local residents and the resources around

them.

For me my return to Peru is essentially a

must and I would advise people to see this

land of friendly villages, truly excellent food

and oodles of localities rich in history before

they stop travelling.

Dick Moody

Field Trip to Peru

2013

View east from the Inca Terrace at

Ollayantambo, the estate of the Emperor,

with part of reconstructed town below.

Salineras Maras above Urabamba

Example of cyclopean polygonal masonry at

Sacsayhuamán. 

Glaciation in the high Andes
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Competition

Winners
1st ‘Midge Frozen in Time’

by Thomas Fogerty

2nd ‘Ornamental knapped

flints and flint galleting in

a wall at Wiverton Hall,

Norfolk’ by Caroline

Markham

3rd ‘Hoodoos’ by

Marianne Parson

First Prize

Second Prize

Third Prize


