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NOTICE CONCERNING FIELD MEETINGS:  

The Association now has a mobile phone for 

emergency communications concerning field 

meetings (UK only).   If you have to cancel on the

day, or are lost or late for the start of a field meeting,

please call the GA mobile phone (07724133290). 

The mobile phone will only be switched on just

before and during field meetings.

(For routine enquires, please call the Field Meetings

Secretary on the usual number.)

Join the GA Council
Nominations are required for the 2007

Council.  Please details to the General

Secretary, 

Dr John Crocker by January 31st.



FROM THE PRESIDENT
The Council of the GA has been

discussing all aspects of our activities
recently, and one topic has been the
Proceedings. This journal was one of
the founding elements of the GA, and
it has had a long and distinguished
history since the establishment of the
Association in 1858. 

What we want to know is what
you think of it.  Does it offer a range
of articles that you find interesting?
The Proceedings has carved out a
niche and it attracts articles in a num-
ber of specific fields.  But Council is
keen to make sure it improves and
serves the members, and the wider
international geological community,
as well as it can. 

It's important to remember that
the PGA is important to GA members,
but that it has a wider life.  Now, aca-
demics and students around the
world can readily search recent issues
and download articles over the inter-
net - and they don't have to be mem-
bers to do this.  Equally, Council feels
that this wider exposure is a good
thing - the articles can be read by
many more people, and the GA bene-
fits financially from the arrangement. 

We are keen that the PGA
retains its current position, but also
that it looks ahead to the future.
What might geologists in ten years be
looking for?   How do we compare
with other mainline geological jour-
nals in Britain and overseas?  How do
we maintain our unique appeal to
professionals and enthusiasts alike?
How do we balance the subscription
cost, the size of the journal, and
future plans?  Once we have looked at
responses of members, we would like
to explore the financial aspects to see
if there are new ways to make the
journal even bigger and better, but
without hurting the pockets of mem-
bers. Perhaps this is impossible! 

We would like to know your feel-
ings about the following questions.  If
you have the time, please e-mail
comments to geol.assoc@btinter-
net.com, or send them to Sarah
Stafford at our office address.  All
comments will be considered by
Council as we plan the future, and we
hope to publish some of the
best/most unusual in a future issue of
the GA Magazine. 

1. What kind of articles do you like
best in the PGA? 
2. Which articles do you wish the PGA
did not publish? 
3. Are there themes or topics you
would like to see covered more? 

4. Do you like the concept of themat-
ic issues or not? 
5. Are the articles pitched at the right
level or not? 
6. Would you like to receive a larger
journal or not (assuming the sub-
scription price remained the same)?
7. Do you use the online version at
all?

Michael Benton
President

REPORT FROM COUNCIL
This report covers the October

Council meeting
There was an extended discus-

sion at this Council meeting on vari-
ous aspects of the future of the GA -
how to maintain and increase the
membership, how the publications
could be developed, how to attract
younger members, etc. One of the
reasons for this discussion was the
new requirement of the Charity
Commission for the GA to produce a
more detailed and forward-looking
analysis in our Annual Report. A Way
Forward document had been pro-
duced a few years ago and actions
since then were discussed. Further
discussion on this topic is planned for
the December Council.

Members of Council were
reminded that nominations are
required for next years awards for the
Fullerton and Halstead Medal.

Council appointed a representa-
tive for The Festival of
Geology/Reunion for 2007 which will
be in Liverpool. 

Susan Brown announced that a
good programme for the  Festival of
Geology/GA Reunion 2006 was in
place, with Displays, four Lectures,
and in a lighter vein Trilobite Racing.
On the Sunday, there will be a.m. and
p.m. field trips in London, and an all-
day trip in Surrey. She said that
Natural England had provided wel-
come sponsorship, and she requested
that we should also minute our sin-
cere appreciation to the Staff at UCL
for their considerable assistance in
organising this event.

The Association celebrates its
150th Anniversary in 2008, and the
GS reaches its Bicentenary in 2007,
and it has been agreed to share an
extended celebration: "Local Heroes"
- celebrating significant regional geo-
logical individuals, lectures, visits,
field trips or any other appropriate
initiatives. It was reported that most
of the suggestions so far have come
from the local groups.

Professor Benton has obtained

sponsorship for an initiative to pre-
pare a website and teaching materials
for schools but more would be wel-
come. 

An initiative is underway to
make the GA website more up-to-
date and friendly. Initially it will be a
new design with the present content,
after which it could be realistically
evaluated. The next step would be to
expand the style consistently into the
rest of the GA publication and com-
munication material.

John Crocker
General Secretary

CURRY FUND REPORT 
The Committee received five

applications at its September meet-
ing, of which two were funded, one
refused, one deferred and one partial-
ly funded. 

£500 was granted for a geologi-
cal town trail leaflet for Warwick. Of
the series of geological leaflets pro-
posed for a range of sites in North
Wales, the first, "Pebbles on the
Beach", was awarded a grant of £525.
Others in the series will be presented
for the Committee to consider in due
course. A request from Friends of the
Sedgwick for support for enclosures
for two recently acquired specimens
was deferred pending further infor-
mation. Funding for support for a field
investigation of the basalt on Staffa,
requested by the Earth Sciences
Department at Cambridge was
refused. Gloucestershire Geology
Trust was awarded £200 towards the
cost of site clearance.

Susan Brown,
Curry Fund Secretary

LIBRARY NOTES
Here are two guides for the trav-

eller - one on and one off the popular
beaten track.

Sloan, Doris.  2006.  Geology of
the San Francisco Bay region.
California Natural History Guide
Series no 79.  Berkeley: University of
California Press 337pp. 19x13x3 cm. 

ISBN 13, 978-0-520-24126-8
(pbk). Available in UK from CPCCP tel
01243 842155 £11.95.

Published in July, too late for my
own visit to San Francisco, this is the
sort of guide for which I was scouring
the bookshops.  As the author says
"The inspiration for this book came
primarily from my students……. who
demanded clear and simple explana-
tions for a geology that is neither".

THE ASSOCIATION

GA Magazine of the Geologists’ Association Vol. 5, No. 4, 2006 3



GA magazine of the Geologists’ Association Vol. 5, No.4,  20064

Mass extinction, methane and

mudrock: shocks to the Earth’s envi-

ronmental systems in the early

Jurasssic

Dr Stephen Hesselbo
Department of Earth Sciences

University of Oxford

Friday January 5 2007
Geological Society, Burlington House
Piccadilly, W1V OJU at 6.00pm. tea at 5.30pm

Over the last decade or so a new picture of the
‘greenhouse’ Earth has been emerging: one that
recognises the reality of large amplitude-fluctua-
tions in key attributes of the climate-ocean system.
It is also increasingly clear that these episodes of
environmental change coincide both with major
mass extinctions and eruption of continental scale
flood basalts.  These topics will be explored taking
as examples the events at the Triassic-Jurassic
boundary and the Early Toarcian ‘Oceanic Anoxic

Event’.  In particular, I will try to highlight how infor-
mation from the terrestrial realm can be used to
resolve old issues, and raise new questions, con-
cerning the workings of the Mesozoic carbon cycle.

Geological Background to the earliest

humans in Northern Europe

Dr Jim Rose
Department of Geography

Royal Holloway, University of London

Friday February 2, 2007
Geological Society, Burlington House
Piccadilly, W1V 0JU at 6.oopm. tea at 5.30pm

The discovery and lithostratigraphy of human remains and
artefacts at Boxgrove in southern England established the
case for humans in Britain c. 500ka. This has also long been
known from artefacts in deposits of the Bytham River of sim-
ilar or earlier age in Eastern and midland England. Artefacts
and bone showing evidence of butchery have recently been
recorded from river deposits of the Cromer Forest bed in East
Anglia. Several sites with Archaeology will be reviewed which
are located below till and therefore older than 680 ka or 450
ka.

Achieving a more precise age is difficult in the
absence of geochronology and an attempt has been made to
apply lithostratigraphy and geomorphology based on major
and predictable climate events tuned to the Milankovitch
orbital timescale. The lithostatigraphic evidence for events
tuned to the Milankovitch timescale and geopolarity indicates
that the earliest hominids are recorded from Bytham river
floodplain sediments at Pakefield in northeaast Suffolk about

750 ka in late MIS 19, and that abundant evidence exists in
Bytham river sediments and Ancaster river catchment flood-
plain sediments at Happisburgh in northeast Norfolk at about
680 ka in MIS 17. Other sites provide evidence for human
occupance c. 500 ka (MIS 13). 

Geodynamically and geomorphologically there is
sound reasoning for the presence of hominid remains at this
time.  The British land area was part of the continental land
area with the southern North Sea delta extending from the
eastern part of east Anglia to the area of Denmark and north-
ern Germany. The Happisberg and Anglian glaciations
crossed the area with low basal shear stresses and failed to
erode but provided a layer of till that protected the archeol-
ogy from subsequent erosion.   Only now have these remains
been revealed.

JaJanuary Meeting

February Meeting

Taking samples of Jurassic rocks on the coast in Portugal.
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Visitors to the GA event at University College on
Saturday November 4th found something fresh and different
waiting for them.  Some of the titles were familiar, but a new
spirit seemed to have grown up all around.  There were more
display stands than we have seen for many years: 49 were
listed, but more seem to have been squeezed in besides, fill-
ing the length of both the North and South Cloisters, and their
adjoining end passages as well - all manned by people who
were clearly pleased to be there.  There were plenty of visi-
tors all through the day, and to walk from one end of the exhi-
bition to the other, was a time consuming but agreeable busi-
ness, meeting and greeting, and giving way to distractions,
amid a very warm and friendly festival feeling.  The displays
were attractive and exciting.  Amateur societies have now
clearly recognised that they cannot compete with the profes-
sional organisations on their own ground, lacking laboratory
facilities and funding, and so have started to open up projects
that are more appropriate to them, but certainly no less inter-
esting.

An example of this was a splendid display by the
Reading GS, with a very lucid record of a project that started
with auger borings that didn t seem to make satisfactory
sense, but which by cultivating the goodwill of the landowner
led to a major excavation (impressively pictured) and to the
creation of a conjectural section, that might well draw the
ends together.

Bath GS, which has managed to bring about a revival
of their situation, were demonstrating a very attractive CD
Rom that they had very recently devised - aimed at the
younger geologist (but the brighter adults might still be able
to follow it) providing an interactive presentation about the
local stone.  

We had the usual displays of Field Trips, entertainingly
illustrated by enticing photos, diagrams and specimens.
Collectors arranged their trophies with intriguing themes,  The
various dealers spiced up the assembly with tempting and
very respectable offerings of minerals and fossils, and there
were books, old and new, pandering to our every weakness.
GeoSuffolk Group introduced a new set of wall charts - cun-
ningly priced, that it was  all too easy to convince oneself that
it was impossible to live without.

Ascending a flight of stairs from the Cloisters the rising

buzz of excitement announced that the Discovery R
been given over to myriad  activities set up by R
where younger geologists were peering down micros
identifiying specimens, chipping at rocks, siftin-
sils and also participating in a whole range of r
games.

A large room off the corridors in the opposi
that has probably already been known as The Old 
for many years, was dedicated to the Photographic
Competition: a very large number of entries of as
high quality were laid out on a hollow square of -
itor s perusal and awaiting the decisions of a pa

There were five extremely interesting lectur
the day.  The first, Dr Ian Crawford on Moon Roc-
ed additional seats to be brought in and more tha
the effort.  The second, by Dr Paul Upchurch, on 
evolution on a dynamic Earth  was again full.  Bo
informed and fascinated the audience - which disp
estimated age range of  6 to 86.  There were thre-
tures held in the afternoon, which being spoiled -
tiple choices, I was not able to see but rumour h
these were equally good fun.

Another innovation was the availability of d
substantial food, provided  by  GA Members, UC an
and very helpfully served by UC Students (an init
Greenhough Society). The proceeds of sale go to s
subsidise College field trips.  This was all enjo
Garden Room, which to the relief of all, was foun
indoors.

GA Enterprises had clearly been busy all day
of Members were building up steadily for the thre
to be held on the following day for which the eve
promised fine conditions.  Discussions from the L
meeting that had been held in Burlington House on-

vious day were re-visited sp-
modically throughout the eve

FESTIVAL OF GEOLOGY 2006 -
MORE THAN JUST A REUNION

Judging the photographic competition which received

excellent entries this year.

Left: Majorie Carreck with the

GA photographic archives.
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THE NATURAL HISTORY MUSEUM OF MONGOLIA

The Natural History Museum in Ulaan Baatar is the
oldest public museum in Mongolia. It first opened in 1924
as the National Museum with numerous objects collected
from all over the country by the Academy of Sciences. 30
years later it moved to its present much larger location in
the city centre, and in 1992 the history department was
rehoused nearby in a separate building as the National
Museum of Mongolian History. The Department of Natural
History enlarged its exhibits with displays in geology,
geography, flora, fauna and anthropology, with two sepa-
rate palaeontology galleries.

Not surprisingly many galleries are devoted to
Mongolia’s animal and bird life and, although curation is
not particularly sophisticated by western standards, they
are nevertheless fascinating and informative. One gallery,
for example, celebrates certain Mongolian scientific
achievements, with displays on the first Mongolian to

make an expedi-
tion to Antarctica
(1972), the first
astronaut (1981)
and the first to
climb Everest
(2005).

Of particular
interest on the
ground floor are
two galleries
devoted to histori-
cal geology and
mineralogy, with
rocks, fossils and
minerals on dis-
play. I particularly
liked seeing the
‘anomalous iron’
Manlay meteorite,
found in 1955 from
the south Gobi and
m e a s u r i n g
95x40x25cm, and
the Adzi Bogdo
iron meteoite from
Tomor-Tolgoi in
1952 and weighing
in at 582kg!

Unfortunately, little of Mongolia’s geology and its
evolution is explained. And the displays do not do justice
to the wealth and significance of economically viable min-
eral deposits that are to be found in the country. The

labelling of specimens was also apt to be confusing at
times! However, a 1:1,000,000 scale wall-map showing
the distribution of mineral deposits was a very useful aid
[it is available for $60 from the Bureau of Mines; a geo-
logical map the same scale costs $45].

The highlight of any visit must be the two palaeon-

tology galleries on the first floor, for it is here that some
of Mongolia’s spectacular dinosaur and early mammal dis-
coveries are displayed.

Gallery 21 is dominated by a lovely Tarbosaurus
bataar skeleton in the centre of the hall, and is surround-
ed by the armoured Saichania chulsanensis, the oviraptor
Ingenia yanshini, the ‘flightless bird’ Mononykus ole-
cranus, ‘bird mimic’ Garudimimus brevipes,
Pachycephalosaurus, Saurolophus skin and various other
dinosaur bits and pieces.

Gallery 22 houses two of the most famous and
spectacular fossil exhibits - a nest of Protoceratops hatch-
lings and the entwined skeletons of a Protoceratops and
Velociraptor locked in a fight to the death - both amazing
to see! There is a wealth of other Cretaceous exhibits -
seeds and plants, feather imprints, fish, turtles and sev-
eral different types of dinosaur eggs.  Mammal fossils are
also displayed in the second part of the gallery, including 

1. The Theropod Ingenia yanshini, on the left, about 1.5m long, may be

a close cousin of the better-known Oviraptor and shares some similari-

ties. Its powerful hooked beak could have tackled many types of food.

Mononykus olecranus, on the right, is an unusual avian Theropod

closely related to modern birds. Both come from the Late Cretaceous of

the Gobi.

2. The main palaeontology gallery is dominat-

ed by Tarbosaurus bataar, some 10m long and

closely related to Tyrannosaurus, to which

genus it may belong. It had all the power of a

big carnivorous Theropod.

4. A panoramic view of Gobi dinosaurs hangs on the wall of the main

gallery. Tarbosaurus, Hadrosaurs and Protoceratops can all be seen.

3. A view of the main gallery.
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bits of mammoth, woolly rhinoceras, bison and the
strange Embolotherium grangeri, but sadly none of the
Cretaceous mammal fossils for which Mongolia is justly
well-known.

Of additional interest is the gallery shop, which
sells an amazing selection of Mongolian stamps depicting
many of the dinosaurs which have been found in the
country. For a few dollars, it is well worth splashing out on
some of the packaged selections.

Admission fees for tourists are $2, and a $5 charge is
made if you want to take photographs. An additional $5 is
charged for taking photographs in the Palaeontology
Galleries.

Roger Dixon

5.Just one of the clusters of dinosaur eggs on display. These possibly

belong to Hadrosaurs.

6. The famous fossilised Protoceratops babies emerging from their eggs,

with a reconstruction in the left corner of the display.

Letter to the Editor

From Jo Thomas:

I thoroughly enjoyed the delightful article submitted by Eric

Robinson. describing the rail journey to Charmouth in 1936. I

could picture it so clearly - but then Dr. Lang always could paint

a picture in words. They must have left the train at Axminster

and proceeded by coach to Charmouth as the railway never

reached the village. The tunnel mentioned near Charmouth is

no longer in use as a new by-pass has been built up the hill to

Hunter’s Lodge. The tunnel entrance now sits neglected in a

field, but there are moves afoot to preserve it as a local feature.

Unfortunately, Eric’s map of the railway is incorrect. The jour-

ney described is by the north Dorset line, which is still running.

I’m not so good at drawing maps as Eric, so I suggest your

readers trace the route on their Ordnance Survey maps. The

railway schematic maps do not give the feel for the journey.

Can you find some more of these accounts? They truly are fasci-

nating.

Yours sincerely,

 Jo Thomas

Readers of the GA

Magazine may be surprised to see

an advertisement for its landlords

on the back page in this issue!

Next year the Geological Society

of London celebrates its 200th

birthday and the following year the

GA is 150 years old.  The Society

is using the occasion to spread

the word about the last 200 years

of achievment in Earth Sciences,

and the part played in them by the

Society. A huge programme of

London and regional events will

take place throughout 2007.   

Ted Neild, who edits the

Society’s magazine Geoscientist,

explains: “ We see our bicentenary

principally as a time to take a lead

in promoting general understand-

ing of how important the Earth

Sciences are to the stewardship of

our planet - to reach out, and 

create an enduring legacy  for the

public good.”

The Society is therefore

planning to celebrate its birthday

by launching a number of exciting

initiatives aimed at making a wider

section of the population aware of

this huge - and underused - poten-

tial.  The Jewel in the Crown will

be a major international

Bicentenary Conference from

September 10 to 12 in the grand

surroundings of the QE2

Conference Centre, opposite

Parliament.  GA members are of

course welcome to come to that,

but the advert of the back page

may be of even greater interest - a

year long series of free lectures on

weekday evenings.  Check out the

list and apply for tickets now.

For full information on the

Society’s 200th birthday bash,

go to www.geolsoc.org.uk/

bicentenary.

200 years old and still rockin’
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Wealden Field Meeting – Clockhouse, Historic Horsham Stone   

& Smokejacks - 22 July 2006
Clockhouse Brickworks, Capel, Surrey
40 people assembled at 10.30 in Clockhouse Brickworks
car park (TQ 173386) on a very warm Saturday morn-
ing.  The party included a delegation from the
Symposium in memory of Roland Goldring (Biotic –
Sediment Interactions) held at Reading University during
the previous week.  EJ gave a brief review of the
Wealden palaeogeographical and palaeoenvironmental
setting and John Pollard gave an introductory talk on
trace fossils which had been described recently
(Goldring, Pollard & Radley, 2005).  The group then fol-
lowed RA into the pit (Fig. 1) where ichnofossils were

soon found including Beaconites (formerly Ophiomorpha)
burrows in the Clockhouse Sandstone and Unisulcus
(ostracod traces) and Palaeophycus on the underside of
siltstone scour fills including basin casts;  the latter also
yielded sedimentary structures including a small gutter
cast with lag deposition, various tool marks including cir-
cular groove marks and a swirl fill.  Insect remains

(Coleoptera, Hemiptera)
were found on splitting
the siltstones along the
bedding, as well as plant
fragments such as
Weichselia leaflets.
Phosphatic spiral copro-
lites of the heteropolar
kind were found weath-
ered out of the clay.
New records included
numerous fish otoliths
(Fig. 2) in Worssam’s
Bed 21 (Biddy
Jarzembowski)- a grey
shaley mudstone with
partings packed with

ostracods, Viviparus and fish debris.  On last year’s GA
Wealden Excursion (Toye et al. 2005) we reported on the
first record of Wealden otoliths from Warnham and
Clockhouse.  Biddy’s otolith find at Clockhouse (lep-
tolepid? sagittae:  Adrian Rundle pers. comm.), as well
as being in
considerable
numbers, is
the first to be
found in situ.
Rare blocks of
BGS Bed 3a
(Okehurst
Sandstone)
were also seen
in which Steve
Hasiotis identi-
fied possible
crayfish (Fig.
3) and
ornithopod
traces: more
collecting is
needed to
confirm this.

Historic Horsham Stone, Lower Broadbridge Farm,
Broadbridge Heath, West Sussex
The visit to Clockhouse was ended abruptly by a thun-
derstorm so the party departed for the Historic Horsham
Stone Yard at Lower Broadbridge Farm, Broadbridge
Heath (TQ 142314).   GT had arranged for us to be met
there by Simon Stainer, the manager, who described the
delving technique of extracting this famous building
stone which is superbly illustrated (and much else
besides) by Roger Birch (2006).  The Horsham Stone is
a flaggy, calcareous sandstone of Lower Hauterivian age
mapable as BGS Bed 1 and rich in sedimentary struc-
tures.  Between downpours, we saw blocks and slabs

Figure 4 – Slab of ripple-marked Horsham Stone (photo: PA)

Figure 1 – Descending into Clockhouse pit (photo: PA)

Figure 5 – Slab of ripple-marked Horsham Stone

displaying ladder and flattened ripples (10p coin for

scale) (photo: GT)

Figure 2 – Numerous fish otoliths from Worssam’s Bed 21 found

by Biddy Jarzembowski at Clockhouse

(area covered by photo is 20 mm x 11 mm) (photo: TK)

Figure 6 - Brush marks in Horsham Stone - see text for discussion

(scale bar = 10cm) (photo PA)

Figure 3 – Possible crayfish burrow in

Okehurst Sandstone at Clockhouse

(scale bar = 10 cm)  (photo: PA)
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with super ripple-
marked surfaces
(Fig. 4), including
ladder and flat-
tened ripples (Fig.
5) as well as sole
marks , brush
marks (Fig. 6),
mudcracks,
Beaconites, anky-
losaur and thero-
pod footcasts (Fig.
7), bone casts
and a coprolite
cast (theropod).
A lively discussion
ensued as to the

nature of the brush
marks (Fig. 6).

One interpretation was that the marks were the result of
a frayed branch brushing across the sediment.  This was
supported by the nature of the impression in the original
sand, and the fact that no organic material had been
preserved. The alternative view was that they were rem-
iniscent of the impression of a cycad-like bennettitalean
frond similar to Pseudocycas (previously only found as

macrofossils in the much lower Hastings Beds).  The
“pinnule” impressions are fairly distinct and of uniform
size, as are the gaps between the “pinnules”.  The argu-
ment against a frond is the fact that in the three speci-
mens so far found, only the trace of half a “frond” is
preserved, and then only as quite a narrow band, and
pinnules would have been buoyant in water.  More
observations are required to support this.  We also found
some fine vertical plant stems and possible rootlets (Fig.

8) and a discussion
ensued on possible
bivalve burrows, and
also on the possibility
of the plant stems
being of the lycopod
Lycopodites hanna-
hensis, so far only
recorded at Philpots
Quarry, West Hoathly
in the Lower
Tunbridge Wells Sand
Formation.  Further
search is required to
see if L. hannahensis’
distinctive branching
structure can be found
in specimens from the
Horsham Stone.
Finally, we admired

some polished Large-Paludina Limestone blocks (BGS
Bed 4) from an exposure between Billingshurst and
Coneyhurst and a Horsham Stone roof on a nearby farm
building.

Smokejacks Brickworks, Walliswood, nr Ockley,
Surrey
As the rain eased, the party continued to Smokejacks
Brickworks  (TQ 116372) led by PA.  The pit is now
being worked on the North but previously weathered out
dinosaur undertracks were confirmed from bed 18 SE.  A
search was made for possible tadpole shrimps as a
unique Diplichnites trackway found by Joanne Cassidy
close to the Iguanodon in 2001 (Austen, 2001) had been
attributed to these animals (Goldring et al., 2005).  No
shrimps were found although insect remains (fungus

gnat wing, beetle elytra), a three-dimensional cone (Jack
Doyle) (Fig. 9), and Bevhalstia were found in sideritic
concretions plus a crocodile scute and coprolites by GT
weathered out of the clay.  A small string of fish verte-
brae was found on the recently excavated North-east
face from bed 5 NW.  It was from this locality on the
Kent Geologists’ Group field visit to Smokejacks in
September 2005 that TK found an extremely rare death
assemblage of fish, including the first articulated pycn-
odont to be found in the Weald (Fig. 10) (Anon. 2007, in
press).  TK has kindly donated the specimens to The
Natural History Museum because of their rarity and sci-
entific importance.  The search will continue next year
with the Kent Geologists’ Group’s ongoing field visits to
Smokejacks.  In the meantime, the field party was invit-
ed to the opening of the ‘Walking with Dinosaurs’ exhibi-
tion at Maidstone Museum opened by Sir David
Attenborough on 12th August (Fig. 11).  A number of

Figure 7 – Theropod footcast in Horsham

Stone (scale bar = 10 cm) (photo: PA)

Figure 10  (right)–

First articulated pyc-

nodont fish to be

found in the Weald

(Smokejacks) (area

covered by photo is

57 mm x 47 mm)

(photo: TK)

Figure 8 – Vertical plant stems and possible rootlets in Horsham Stone

Figure 11 – Sir David Attenborough at Maidstone Museum identifying

sauropod gastrolith from the Weald Clay of Ashford (photo: PA)

Figure 9 – Three-dimensional cone found

by Jack Doyle at Smokejacks (maximum

width of cone is 15 mm) (photo: PA)
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PGA, Part 1 2007; Bowes Festscrift

This bumper issue, with papers from all around the
globe authored entirely by those who have worked with,
and under, Prof. Donald Bowes, honours him for his 80th

birthday and nearly 60 years of GA membership. It starts
with an introduction summarising the contents of the
Festscrift and follows with a summary of his (still contin-
uing) incredibly productive scientific work (well over 200
publications) and academic life, both by his colleague for
23 years, Bernard Leake. 

Following are two papers that outline crucial methods
integrated by Bowes in unravelling the history of crys-
talline complexes; one by his very long-time coworker,
Alaric Hopgood, summarising the principles of building
up structural and other successions in the field during
mapping, and the other, by Jan Kosler, on the numerical
dating of zircons, monazites and other minerals by laser
ablation microprobe methods that allow the different ages
of the cores of minerals and their successive growth rims
to be determined. Combining the two methods unlocks
Earth history. Norman Halden et al. then give an exam-
ple of such dating in the ancient (Archaean) Superior
Province of Canada into which Proterozoic intrusions
occurred that are dated and the sequence of events,
which detail part of the growth of the North American cra-
ton, are outlined.  Ken Lawrie et al. then document the
growth, in South East Australia, of hydrothermal zircon
below 400oC, i.e. much too low a temperature to be
igneous, which fires a warning shot against assuming zir-
cons always record the dates of igneous crystallisation,
but does enable many ore deposits to be dated, especial-
ly as they suggest how to distinguish igneous and
hydrothermal zircons.

Eric Ferré & Renaud Caby describe the assembling,
deep in the crust, of tectonically-emplaced granulite facies
rocks with charnockite plutonism in Northern Nigeria as
part of the great Pan-African (~600 Ma) event of crustal
reworking. Brian Bluck shows how the Cambro-
Ordovician sequence of NW Scotland is but a fragment
from the sliced up SE passive margin of the Laurentian
continent of North America. He suggests the Moine rocks
and older parts of the Dalradian were slid in sideways so
that, as in much of the British Isles (& elsewhere), we see
continental fragments sliced off, moved and re-assembled
in a different jumble elsewhere. This theme is continued
by Duncan Keppie & Jaroslav Dostal who describe how
the terranes in Middle America in Mexico relate to the
Grenvillian (1200 Ma) collision of Amazonia (S. America)

with Laurentia (N.
America) which is vital
to reconstructing the
1000-1200 Ma Rodinia
supercontinent. 

So how much really
new continental materi-
al grew with time, or is
young crust mainly
recycled Archaean-
formed crust? Vojtech
Janousek & Frantisek
Holub show that
Devonian to Carbon-
iferous continental colli-
sion, with Andean-type
subduction, produced
parts of the Bohemian
massif by recycling con-
tinental material which melted at depth and metasoma-
tised the mantle. So here recycled crust is dominant, the
refractory residue of the old crust formed dense eclogite
which sank deep into the mantle. Michael Raith et al.
show how a 790 Ma anorthosite intruded the deep (28
km) crust, now in the Eastern Ghats of India, and caused
ultra-high temperature metamorphism of the metasedi-
ments that were, of course, once at the surface. We are
not familiar with hornfelses formed so deep nor with how
they come to the surface for us to see and this is partial-
ly outlined. Syed Hamidullah, killed the very next day
after submitting his paper, follows with an account of the
appinites (coarse hornblendic-rich diorites) of western
Scotland with their mixture of peridotites and other man-
tle-derived rocks with strong volatile and potassic input,
the whole being a mixture of crustal and mantle-derived
material that was carried upwards by the volatiles to
explode as pipes of breccia in the upper crust. Perhaps we
find here where some of the volatiles go that were driven
out of the deep-seated rocks by the processes described
by the earlier authors?

Finally we have an account by Robert Nolan et al.
examining the human health implications of asbestos
made from the monoclinic amphibole grunerite, the iron
equivalent of cummingtonite. They provide a good review
for our non-medical readers and remind us of the wide
responsibilities of geologists.

All these topics are just part of the wide breadth of
geology studied and published on by Don Bowes and illus-
trate again the wide range of geology dealt with in the
PGA.

Bernard Leake

In the Proceedings
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Curry Fund Reports - Every issue of the magazine carries reports of the Curry Fund and here are two

examples of what the Fund supports.

1.The Geology Garden
The Curry Fund supported the development of this garden
by Timespan and Rachel Skene the Development Director
reports:

“Our commitment was to take the museum outside its
walls, linking it more visibly with the garden, the village
and through trail guides, the surrounding area.  There is
no public garden in Helmsdale,  nor any interpretation of
the local wildlife, historic buildings or geology. The garden
is free entry.

Having moved the collection out into a stunning natural
environment on the riverside the Geology Garden has
become a major focus for the centre.  The 20 rocks that
comprise the collection are remarkable for their size and
variety; they have  been carefully placed in a landscaped
route in an area approximately 25m x 6m (larger than their
existing location) thus providing more opportunity to walk
around and enjoy them at their best.  The surface is suitable
for wheelchairs and buggies.  The opportunity to enjoy the

geological col-
lection in sun-
light and rain
will enhance the
natural charac-
teristics of the
rocks, which will
also be visible
from within the
building through
new glazed
doors leading
into the café.  

The Riverside
area will be bor-
dered by a strik-
ing glass barrier
which will afford
an open view to
the river – sup-
ported by natu-
ral rock shelv-
ing.   The rest of
the area will be
bordered by a
natural dry-
stone wall, built
by a local
craftsman and
from local
stone. 

Site-specific
furniture and
the long glass
balustrade run-
ning along the
river edge will
allow visitors to
enjoy the geol-
ogy garden, the
river and views
to the Telford
Bridge simulta-
neously.  

The collection
provides an
opportunity for 

exciting interpretation that would do justice to the impor-
tance of East Sutherland’s natural heritage. We plan new
interpretation on a large scale at the end wall of the build-
ing, with text and diagrams over an area of about 2. x 1.5
m, manufactured on glass printed/etched panels. “ 

Timespan Geological Garden Helmsdale

Our first visitors to the garden earlier this summer

A fine example of Lewisian Gneiss

2. High Lodge Column
The Curry Fund supported the production of an interpre-
tation board for this column (reported in the March 2006
magazine) and Francis Evershed from the Forestry
Commission reports:
“We are very grateful
to the Curry Fund for
the financial assis-
tance they provided
for this interpretation.
Without it we would
not have been able to
explain to our
250,000 annual visi-
tors about the beauti-
ful but strange struc-
ture which appeared
at High Lodge. It
gives an insight to
the geology of the
area as well as local
history and pre-
history. We and our
visitors are very
pleased with the
result".



The fifth Annual Rockwatch field trip to Dorset & east
Devon World Heritage Coast in early August was a great
success. We had more families than ever join us this year
for a very full programme. The first evening we walked
round Studland to see Old Harry Rocks in a howling gale,
hoping that this was not a portent of the weather for the
rest of the visit; fortunately, it wasn't!

We spent a highly varied day with Alan Holiday, begin-
ning at the caravan park at Burton Bradstcok where we
had some excellent collecting from the Inferior Oolite. At
Symmondsbury, we looked at geology and landscape and
saw how local building stones had had a pronounced
effect on the village development. We ended the day at
Horne Park SSSI collecting from the Inferior Oolite again.
This site is being carefully conserved by Natural England
(until recently known as English Nature!). In the evening
we had an excellent presentation by Alan on the Geology
of the Jurassic World Heritage Coast.

Robert Coram and Barry Cullimore led the group to
the cliffs of Durlston Bay where the most exciting discov-
ery was dinosaur footprints. Later we moved to the other
side of Swanage looking at the rocks around Ballard Down
and finished the day back at Swanage. During an evening
walk around Worth Matravers and Winspit we saw lots of
glow worms, brilliant moonlight notwithstanding.  

On our final day with Richard Edmonds we visited the
"lost village" of Tyneham and Worbarrow Bay, where we
saw the Wealden Clay and part of the Purbeck Beds and
some stunning structural geology. We ended the day at
Kimmeridge, spending some time on the beach looking for
fossils and observing the cliff structures. We were also
privileged to visit Steve Etches' superb, world class,  Fossil
Museum - a real treat!   

Early in September, Rockwatch and the Kent
Geologists Group joined forces for a field visit to Kew
Gardens. Adrian Rundle and Gordon Alchin led a group of
some twenty people, including a family all the way from
Yorkshire. They had a wonderful day, examining many
plants with a fossil history including Ginkos and conifers.
After conducted tours of the newly opened Pagoda, the
plant evolution house and other glass houses, Adrian
served salad lunches. Armed with their new-found knowl-

edge of fossil plants, the group set about identifying the
fossil connections of those salad leaves they were eating!   

Rockwatch members and parents had a fantastic
afternoon collecting fossils at Studley Grange landfill site
in early September with Steve Etches and Tony Holmes.
This Lower Kimmeridge Clay waste tip was full of fossils,
to the delight of all present and everyone came away with
treasures from these clays which were once at the bottom
of warm, Jurassic seas. There were wonderful pyritised
ammonites, oysters, bivalves and brachiopods. Sadly no
marine reptile fossils were found on this occasion. But,
some of the large clay nodules contained amazing calcite
deposits and the mineral collectors amongst the group
were thrilled with these bonus finds. Rockwatch is very
grateful to Biffa Waste Services Ltd. for granting us access
to the site and to the site staff (Tim Stamper and Bryan
Durnford) for their tremendous help on the day.

A first for Rockwatch, was the recent visit to Watchet.
It began at Bishops Lydeard station with a steam train
ride to Watchet and Eric Robinson telling us the story of
the rocks en route - a veritable journey through time of
some 230 million years! After exploring the geological wall
on Watchet station, a millennium project initiated by Eric
and built by adults with learning difficulties, we walked

GA Magazine of the Geologists’Association Vol. 5, No.  4,  200612

Kimmeridge Bay Dorset August 2006

Rockwatch News Summer 2006

Burton Bradstock Inferior Oolite August 2006

Member creates his own Jurassic landscape at the Festival of

Geology.
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around the town's heritage trail. The day ended with a
beach walk from where we could see the cliff structures
and set the area in context. We caught the train at
Doniford Halt for our journey back to Bishops Lydeard
after a splendid walk along the beach collecting a range
of fossils as we went. 

At the Oceanographic Centre at Southampton
University in late September we had a very successful
Family Fun Day and attracted lots of families for a fan-
tastic afternoon of Rockwatch activities, talks and fossil
roadshows as well as local geology displays.  

Another indoor event in September was the Open
Day at the British Geological Survey in Edinburgh where
huge numbers of people came to make their own fossils
with Rockwatch and to enjoy a range of BGS activities.
There were local RIGS groups, Scottish Natural Heritage
and many other such organisations to add to the wealth
of things to do and see during the day.  

Our final outdoor event for 2006 was an excellent,
if somewhat wet, weekend in South Wales. Steve Howe
and Tom Sharpe from the National Galleries and
Museums of Wales,  were tireless leaders and ensured
that the geology of coal mines and open cast coal pits was
brought alive for us. They also ensured that we found
many Carboniferous fossils from Selar open cast pit, rain
notwithstanding! We managed a brief excursion to
Lavenock Point and collected a few fossils of Triassic age

before the rain drove us into the Museum in Cardiff for a
wonderful journey through time from the early Cambrian
to the Present.

The first Rockwatch Field Guide had just been pub-
lished: "A Pocket Guide to the London Clay exposed on
the North Shore of the Isle of Sheppey, Kent" by Adrian
Rundle, price £3.50 for GA and RW members, £3.90 for
non-members.

As the year draws to a close, I'm delighted to report
that Rockwatch signed a "Memorandum of Understanding"
with the British Geological Survey during the summer.  I
look forward to extending the work we already do togeth-
er in the realm of geological education and working more
closely with colleagues from BGS for the benefit of the
next generation of geologists

It's been a very successful field trip season for

Rockwatch and we have extended our range of activities
and brought in many new children and families. We have
had excellent support and many willing helpers, to whom
we are immensely grateful.

Susan Brown,
Chairman.

GA Magazine of the Geologists’ Association Vol. 5, No. 4, 2006

Lavernock Point

Selar Open Cast Pit



GA Magazine of the Geologists’ Association Vol. 5, No. 4,  200614

Atlantic Canada, in the footsteps of Lyell - outline of field trip

to be led by Howard Falcon-Lang, University of Bristol

Atlantic Canada – breathtaking coastal scenery, rich his-
torical tradition, world-renowned seafood and, of course, some
of the finest geology in the world – this is just a taste of what
to expect in our two-week field trip scheduled for mid-August
2007. As a guide, we’ll follow in the footsteps of Sir Charles
Lyell, who twice visited the region in the mid-nineteenth centu-
ry, and made extraordinary discoveries of fossil forests that
helped solve the origin of coal. We’ll also ‘take in’ the historic
cities of Halifax and Saint John, where Britain and France bat-
tled for control of the New World in the 1750s, and gain insights
into the two industries that formerly shaped the region: coal
mining and the fisheries. 

Much of our trip will be centred round the spectacular Bay
of Fundy, known worldwide for its incredible tidal range that
exceeds 14m, as well as Cape Breton, the Gaelic capital of
Canada. In addition to field excursions we’ll enjoy evening lec-
tures by local geologists on aspects of the regional history and
geology, take a schooner out whale-watching, explore deep coal
mines under the Atlantic Ocean, and have the opportunity to
sample a unique blend of Scottish and French culture. In gen-
eral, we can expect a pleasant maritime climate with summer
temperatures in the low 30s, but as the locals are oft’ to say, “if
you don’t like the weather, stick around a bit and it’ll change”. 

Our jour-
ney will take
us through
the entire
g e o l o g i c a l
evolution of
A t l a n t i c
Canada, and
for those
interested in
doing some
background
reading, The
Last Billion
Y e a r s
( N i m b u s
Pub l i s h i n g ,
2001), repre-
sents an
excellent pop-

ular introduction. The trip will commence with a study of some
of the Pre-Cambrian and Palaeozoic terranes that form the
basement, including the Meguma Group, which represents ‘a
chip off Africa’, left behind after Atlantic rifting. However, our
main focus will be on the well-exposed Carboniferous strata, so
rich in terrestrial fossils and coal, and the thick Mesozoic suc-

cessions of sediments
and lavas of the Bay of
Fundy that contain early
dinosaur remains. The
Fundy is a particularly
interesting basin
because it represents
an aborted rift along
which the Atlantic
Ocean initially began to
open. If plate tectonics
had played out slightly
differently, eastern
Canada could easily
have been part of
Europe.

One of the high
points of the trip will be
our excursion to the
famous Joggins Fossil
Cliffs. These towering
Carboniferous sea-cliffs

have been a magnet to geological visitors for two hundred years
and you can read more about their historic significance in the
current edition of the Proceedings of the Geologists’ Association
(v. 117 (4), p. 377-392). One of the first visitors was Abraham
Gesner. Best known as the man who pioneered the technique
for the distillation of kerosene from oil shale, Gesner described
amazing fossil trees at Joggins in the 1830s, but only escaped
by the skin of his teeth after dislodging a large block of rock
above his head! Later in the 1840s, Charles Lyell also visited the
site, discovering a rich palaeontological record that proved that
the Canadian Carboniferous was more similar to the
Carboniferous in Britain than it was to that in the USA; the
Appalachians separated off the USA then as now. During a
return trip in the 1850s,  Lyell, together with his North
American sidekick, William Dawson, discovered early amphib-
ians. Dawson continued to hunt for fossils, and aided by a Royal
Society grant to buy explosives, later found more remains
including the earliest reptile. Today, the Joggins Fossil Cliffs
continue to be an important ‘window’ on the life of the
Carboniferous coal swamps, and are the subject of a UNESCO
World Heritage bid.

Another famous site we’ll visit is the Fern Ledges of Saint
John. These innocuous plant-rich beds were once the subject of
an acrimonious dispute that rumbled on for more than fifty
years. George Frederick Matthew, one of the most notable
Canadian palaeontologists of the early twentieth century, had
assigned them a Silurian age – making them the earliest ter-
restrial ecosystem known. His reasoning was primarily strati-
graphic because overlying rocks were apparently Devonian.
However, many disagreed, and another controversial figure,
Marie Stopes, was drafted in to sort the problem out. Stopes is,
of course, remembered as a birth control pioneer and author of
the first sex manual for women, but in her early years she was
a coal geologist and fossil plant expert. She proved beyond
doubt that the Fern Ledges was Carboniferous in age but to his
dying day, Matthew never accepted her conclusions. In his
eighties he walked the coast from New Brunswick to Maine to
try and prove connection between the Fern Ledges and early
Palaeozoic strata! His error was to miss the fact that Devonian
rocks had been thrust over the Carboniferous in the vicinity of
Saint John. You can read more about this saga at http://
www.bris.ac.uk/researchreview/2006/11474443421.html.

As your trip leader, I have been being studying the geolo-
gy and history of Atlantic Canada for more than ten years, for
two of those years whilst living and working in Halifax, Nova
Scotia itself. Currently a Lecturer in Palaeontology at the
University of Bristol, my specialist research interest is in
Carboniferous tropical rainforests and palaeoclimate. Detailed
costs and an itinerary for the trip are available on request from
Sarah Stafford at the GA office (e-mail: geol.assoc@btinter-
net.com), and we encourage you to register interest in the trip
as soon as possible. I look forward to introducing many of you
to the rich geological history of Atlantic Canada next year. 

Bay of Fundy

Footprints

Fossil Tree
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MOLE VALLEY GEOLOGICAL SOCIETY ROCK FESTIVAL

A GEOLOGICAL EXTRAVAGANZA AS PART OF THE HERITAGE WEEKEND

Over a hundred fans attended
a Rock Festival organised by
the Mole Valley Geological
Society, a Local Group of the
GA, as part of the Heritage
Weekend on 9 September.
Taking the Heritage Weekend
theme 'All Change' the event
included an audiovisual show
telling the story of Mole Valley

over the last 500 million years. This provoked a lively dis-
cussion from the rock-ravers not only on Mole Valley's
past, but also its future as temperature and sea level rise.
The festival also included a display of astonishing
ammonites, a geo-quiz with prizes, and a panel of profes-
sors (GA members Andy Gale, Rex Davis and Dick Selley)
on hand to identify all those funny fossils & bits of stone
collected in back gardens and on summer holidays. Most

of the specimens brought in for identification were local,
including flints, in all shapes and sizes, 'thunderbolts' and
fossils from the chalk. Specimens from further afield
included lava from Vesuvius, and banded chert from
Mongolia; most exciting of all, however, was a Cretaceous
tooth and part of the jaw of a Mososaurus from the Atlas
Mountains of Morocco. As the festival closed MVGS
Chairman Dick Selley said that 'this was a great day out
for all the family. It was particularly good to see so many
children enjoying the thrill of discovering strange fossilised
beasts, and learning about the history of our planet. We

have shown that there is no need to be afraid of ‘-ologies’
in general, or geology in particular. My life-long ambition
to promote a Rock Festival is now fulfilled'. Clare Hill,
MVGS Press and Publicity Officer, was happy to report that
'No arrests were made, neither the police nor any of the
emergency services had to be called out. Rock Festivals
do not have to become rock raves.' Future events organ-
ised by the Mole Valley Geological Society will be found on
www.radix.demon.co.uk/mvgs. 

Dick Selley

Date: Saturday 9 September 2006. 11.00am - 4.00pm

Location: Follett Hall of the United Reformed Church, Church

St. Dorking. RH4 1BS

PROGRAMME

11.00am A professorial panel of experts available to 
those curious rocks, fossils & minerals found in your 
on your summer holiday.
12.00 Lecture: Changing Mole Valley I. From 500 to 25
years ago, by Professor Richard Selley, Chairman, Mole
Geological Society. 

2.00pm Lecture: Changing Mole Valley II. The last 250 
years, by Professor Andy Gale of the Natural History M
3.00 - 4.00 A professorial panel of experts available 
those curious rocks, fossils & minerals found in your 
on your summer holiday.

Rock-ravers prepare for a son et lumiere performance on the history

of Mole Valley: the first 500 million years.

Mole Valley Geological Society Chairman Dick Selley (left) and Andy

Gale (right), examine a curious specimen. 'Well it looks like a humerous

of Dubious plasticus to me.' 'Yes, if you look carefully you can read the

lettering 'made in China'.'

ROCKWATCH CELEBRATORY BOOK

To celebrate the Geological Society Bicentenary/Geologists’

Association Sesquicentenary through 2007/8, Rockwatch is publishing a book for

young people.  Would you like to contribute to the book?

The book will be written in a jargon-free, popular style, but will

nonetheless deal with fundamental aspects of geology/Earth history.  Articles will

typically be 600 words long, and illustrated in full colour by up to six illustrations,

which can be photos, maps, or drawings supplied by the writer.  Editors, artists,

and designers will be on hand to help with prose style, layout, and general appear-

ance.  Subject matter will cover 200 years of geological science.  Where possible

the book will tie new geological ideas to contempoary sociological and technical

trends and other developments such as the Great Exhibition, wars, the Green

Movement, continental exploration and development by railways and canals, dis-

covery of new chemical elements, and new instrumentation such as drilling

equipment, remote sensing, and computers.  

Topics will range from Hutton’s realisation that geological time is

longer than the bible allows, dinosaur finds and gold rushes during opening up of

the American West, the discovery of radioactivity followed by absolute dating,

megafaults, and the understanding of mountain tectonics, the Gondwanaland con-

cept, founding of volcano observatories following megadeath eruptions, Glomar

Challenger, Man on the Moon, Jurassic Park, mass extinctions, carbon dioxide

sequestration ... just a few topics to get you thinking.  There are masses of topics

already on the list, and yet more that you will think of.

Contact Peter Doyle or Susanna van Rose on email (Doyle268@btin-

ternet.com or Susanna.vanrose@virgin .net) for a more detailed list of wanted

topics or to make your own suggestions, and to volunteer to be a contributor..

This is your chance to be included in this milestone book..

Susanna van Rose



GA Magazine of the Geologists’ Association Vol. 5, No. 4,  200616

Le Puy-en-Velay: gateway to the volcanoes of the Haute-Loire

The Haute-Loire Department in
the Auvergne region is named after
the northward flowing upper reach-
es of the river Loire, which at near-
ly a thousand kilometres long is
the longest river in France, even
though its source rises in the
neighbouring Ardèche Department
just to the southeast.   As it drains
directly into the sea it is termed a
fleuve in French, unlike the Allier,
its tributary and thus a rivière,
which flows northwards through
the western half of the depart-
ment.   The Haute-Loire lies
towards the southeastern margin
of the Massif Central, the large
upland area in the southern half of
central France, which at its great-
est extent is about 360 km wide.
The Massif Central is mainly com-
posed of Precambrian and
Palaeozoic sediments that were
metamorphosed and intruded by
extensive granites during the
Variscan mountain-building phase
that also affected southwest
England.   There are also isolated
Carboniferous sedimentary basins

and narrow rifts along with areas of rhyolitic volcanism.
The Haute-Loire is one of the upland areas in the Massif
Central dissected by much younger Cenozoic sedimentary
troughs which resulted from east-west extensional move-
ments.   Following this, a series of volcanic eruptions,
starting in the Miocene and extending well into the
Quaternary, has capped the Plateau du Velay which forms
the heart of the Haute-Loire.

Le Puy-en-Velay, the administrative centre (county town) of
the Haute-Loire,
is built around the
eroded remains
of one of these
volcanoes which
erupted through
the sequence of
Eocene and
oligocene materi-
al that filled one
of these isolated
Palaeogene sedi-
mentary basins.
The local marls
and clays with
some gypsum
flank the central
volcanic plug
above the cathe-
dral and also form
the lower slopes
below the later
basalts capping
the hills sur-
rounding the
town where they
are often cov-
ered in a weath-
ered colluvial

Geological map of the Haute Loire with horizontal lines indicating Carboniferous sediments   

B = Coulée de Bourrianne,

C = Ravin de Corbœuf,  Q = Queyrières,  M = Mont Bar

Le Puy-en-Velay viewed from Espaly-St-Marcel to the west

Close-up of the alternating sediments at the Ravin de Corbœuf

Chapelle St-Michel d'Aiguilhe from Rocher

Corneille with on the horizon Polignac castle

and beyond it Mont Bar 20 km away to the

northwest which at 790 ± 60 ka is one of the

youngest volcanoes in the Haute-Loire  



layer.   A similar sequence of Eocene
sediments can be seen near
Rosières, some 13 km northeast of
Le Puy-en-Velay, at the Ravin de
Corbœuf (578·6 4997·9 - these grid
reference refer to the GPS grid print-
ed on the face of modern IGN
1:25,000 topographic maps).  Here
alternate pink sandy layers and grey
clay with lumps of carbonate at the
base of slightly more resistant layers
form distinctive bands roughly 1 m
up to occasionally 2 m thick.   At the
right time of day the combination of
weathered vertical gullies and pink
banding is highly attractive in the
sunlight and makes this a well-
known beauty spot.   This material
was derived from the sub-tropical
weathering and decomposition of
granitic bedrock and contains illite
and kaolinite clay minerals along
with quartz grains and occasional
poorly rounded larger fragments of
volcanic rocks.

The volcano around which Le Puy-
en-Velay is built was formed by a
series of explosive Surtseyan erup-
tions as rising magma came into
contact with wet sediments probably
covered by a shallow lake within this
topographic basin.   Since it erupted
around 17 Ma, at a time when the
Earth’s magnetic field was reversed,
most of this basaltic material has
been eroded away to expose the far
more resistant plugs which solidified
in the volcanic vents.   However, this
radiometric date is by far the oldest
in this volcanic field, which normally
spans 14 to 6 Ma during the Miocene
and so still needs to be confirmed.
These vents are best seen from a
distance about 1 km west of town at
Espaly-St-Marcel on the D 590 where
a statute of St Joseph has been built
on another of these volcanic plugs
(568·1 4988·6).   From here for a
small fee the Cathedral, built from
the local basalt, can been seen along
with a statue of Our Lady on the
highest point in Le Puy-en-Velay and
to its north a medieval chapel built

on top of a far more isolated volcanic
plug near the river Borne, a local
tributary of the river Loire, some 3
km away to the east.   This late 11th
century Norman chapel of St-Michel
is built on top of the precipitous 80m
high Rocher d’Aiguilhe and is
reached (for a fee) by a series of 268
steps which curl round the rock.
The view is well worth the climb, and
the chapel is a little gem built out of
basalt with an intricate trefoil portal
carved from a variety of different
coloured stones above the entrance.
This distinctive landmark has even
featured on French postage stamps.
It is also possible to pay to visit the
statue of Notre-Dame de France on
the Rocher Corneille above the
cathedral and climb inside this 16 m
high cast iron statue which was built
out of cannons captured at
Sebastopol.  This vantage point pro-
vides good views over the town,
including an unusual view down
towards the Chapelle St-Michel
d’Aiguilhe just to the north of this
central vent, and the surrounding
countryside where the silhouettes of
rather younger volcanoes can be
seen on the horizon. 

As large parts of the Haute-Loire
are dotted with volcanoes the follow-
ing examples are merely a biased
selection on my part.  For a more
detailed understanding the BRGM
(Bureau de Recherches Géologiques
et Minières) have published modern
1:50,000 geological maps for most
of the department and the 1993 spe-
cial issue of Geologie de la France
(N° 3): Le Velay, son volcanisme et
les formations associées and the
accompanying 1:100,000 map pro-
vide a good introduction to the whole
district.   The older Miocene volcan-
ism occurs in the eastern Haute-
Loire, mainly to the east of Le Puy-
en-Velay, and is more concentrated
to the south as this volcanic field
extends into the neighbouring
Ardèche department.   These phono-
litic volcanoes are undersaturated
and thus tend to be deficient in
quartz, but nevertheless produce
andesitic lavas with a high viscosity.
As a result, out of over 180 known
vents more than a hundred form
highly distinctive extruded domes or
plugs, rather than the more exten-
sive basic lava flows which were also
erupted.   After a clear hiatus, a
series of younger Pliocene to mainly
lower Pleistocene Quaternary volca-
noes were erupted in a structurally
controlled northwest to southeast
trending belt some 70 km long by up
to 25 km wide mainly to the west of
Le Puy-en-Velay.   This overlaps to
some extent with the older volcanic
field whose vents also tend to line up
with this underlying tectonic trend.
The younger series of more fluid
basaltic lavas are more extensive
and uniform in composition with over
230 scoria cones and evidence of fis-
sure eruptions linked to extensional
fracturing.   This Devès basaltic
plateau was erupted with two dis-
tinct peaks in activity at around 1
and 2 Ma in a period of less than
three million years and covers some
600 km2 between the Loire and Allier
rivers. 

Close up of Coulée de Bourrianne near top of

east end (~ 572·4  5016·8)

Queyrières village and volcanic plug at 1177 m viewed from the west (left) from the north on D 152 (586·37  4991·97) (right)
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About 17 km east of Le Puy-en-Velay the small village  of
Queyrières (Q on map) is built below an isolated volcanic
plug (586·37  4991·59) where the basalt has frozen into
a series of curving columns which always developed per-
pendicular to the cooling surface when it solidified in the
vent of a volcano which has since been eroded away.
This trachybasalt with 47·4 % SiO2 and 6·15 % Na2O and
K2O combined, has been dated at 11·2 ± 0·5 Ma.   In the
vicinity, just to the southwest of here, it is reported that
the granite basement can be seen in a small quarry
(586·03  4991·39) below the adjacent hill with a 1154 m
spot height.   This Variscan granite was emplaced around
325 to 340 Ma - during the Carboniferous.   A little further
along the D18 to the southeast its metamorphosed con-
tact with the porphyritic subalkaline trachyte containing
crystals of amphibole, clinopyroxene, feldspar and sphene
which forms this hill can be observed.   

A few kilometres east of Queyrières on the D18 the
Massif de Meygal can be visited via a forest road to the
south which brings you to a car park not far below Le
Testavoyre (588·99  4989·66), the highest point at 1436
m.   This is one of a number of volcanic domes scattered
over this wooded range of hills some 6 km north-south by
up to 4 km across formed from more acidic trachytes and
phonolite lavas with SiO2 contents of around 60%.   The
summit of Le Testavoyre has been weathered into a series
of blocks, quite similar to though less developed than
granite tors, that rise above the forest.   Below this are
periglacial scree slopes and residual deposits formed by
repeated cycles of freezing and thawing during successive
Quaternary ice ages when a number of localised ice-caps
formed over the highest parts of the Massif Central.       

An even better example of periglacial weathering is
found some 29 km north of Le Puy-en-Velay at la Coulée
de Bourrianne (B on map) near St-Julien-d’Ance on the D
352.  From the car park (572·5  5017·3), which has a neat
notice board about this extraordinary lava flow including a

map of the footpath around it, a walk of half a kilometre
up the eastern side gets you to the top of this 120 m high
slope formed by a jumbled mass of polygonal columns of
basalt roughly 50 cm across.   After being erupted
towards the end of the Miocene at 6·5 ± 0·2 Ma it was
then exposed during the Quaternary and subjected to
successive episodes of harsh ice-age conditions.  This
resulted in a broken mass of blocks which have fallen
away from the edge of this volcanic hill composed of
olivine bearing alkali basalt containing about 43% SiO2.
At the top of the slope it is possible to clamber carefully
over the blocks and inspect the broken off columns of
basalt jutting out at about 45° from the hillside.   Further
on, walking around the top to the west and partly down
the other side (572·3 5016·9), you can look up at a stack
of nearly horizontal columns with below it a slope covered
in fallen blocks.         

David A. G. Nowell

Looking up at western end of Coulée de Bourrianne (~572.3 5016.9)

LIBRARY NOTES Continued...

Before heading into the differ-
ent regions of the extensive bay area,
there are a couple of introductory
chapters on surface processes and
plate tectonic framework using maps,
diagrams and sharp satellite photo-
graphs.  There is scarcely a page that
has no illustrations.  John
Karachewski is to be congratulated on
the quality of the photos, pin-sharp
and beautifully reproduced, so impor-
tant in a pocket-sized publication.  We
are so used to thinking of San
Francisco itself in relation to the San
Andreas fault that the sub-section
"The City on the dunes" (some were
more than 60 feet high), with a 1924
shot showing this extensive area
before being built on, sheds an inter-
esting new light on the place.  The
Devil's Slide on the coast lived up to
its name during the worst weather
this year since 1904 by closing the
road due to a landslip the day after
our party had been along it.  Each
section is introduced by a local geo-
logical map and there is a lovely plot

of seismicity along the major faults
superimposed on a satellite photo.
Do look at this before you go next
time.

Heading east within our own
continent, but, even so, less well
known, is the area to the north-east
of the Lake Balaton in Hungary
(south-west of Budapest).  Gyalog, K
L. + Horvath, I. (eds.) 2004.  Geology
of  the Valence Hills and the
Calatonfo.  Budapest: Geological
Institute of Hungary.  316pp.
31x21cm.  In Hungarian and English.

This weighty tome would be
something to refer to before or after
a visit with its 2 maps at 25,000, and
100,000 with insets at 10,000.
Photographs of drill cores reveal that
much of the work was done as part of
a detailed geological survey particu-
larly for mineral deposits.  This is
good academic material covering sed-
imentary and igneous formations with
generalised sections showing rela-
tionships at the end.  It is a pity that
discussion of the structure is only
illustrated by cross-sections on the
map.  However, in recognition that

this is a tourist area, the authors list
(pp. 260-266) locations that can be
approached by car.  For 22 named
sites the location is given in some
detail, together with an indication of
its geological importance followed by
a good paragraph of geological
description.  This is a most welcome
section at the end of a very academ-
ic tome - an idea that others could
take on board.  We are grateful, too,
that the entire publication is also in
English.  

Elaine Bimpson

Eni Geological 

Challenge Award

for 2006
This award will be presented

at the January Meeting and

Eni will be sponsoring wine

and nibbles following the

meeting.
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Over 20 GA members met on a
cool and foggy morning at Grange Hill
Quarry near Naunton in the Cotswolds
to explore an expanded section in the
Middle Jurassic Taynton Stone and
Stonesfield Slate. The meeting was led
by Dr Neville Hollingworth from the
Centre of Ecology and Hydrology (CEH)
in Dorset.

Neville explained that the rocks
currently worked at Grange Hill Quarry
comprise a sequence of limestones
which were deposited on the floor of a
sub-tropical shelf sea during the middle
Jurassic Period of geological time about
170 million years ago. These limestones
belong to the Great Oolite Group of the
Middle Jurassic and are commonly
referred to as the Taynton Stone and
Stonesfield Slate Beds.

Beneath the floor of the quarry a
sequence of thinly bedded limestones
passes down into the Fullers Earth
Clay which in turn overlies the
Clypeus Grit which belongs to the
Salperton Limestone Formation. 

The Quarry manager, Angus
Davey, also welcomed the party and
explained what the quarry stone was
used for, mainly block, wall and roof-
ing tiles. As much of the stone is hand
worked, fossils are easily spotted and
a small display was available for
inspection in the Quarry Offices.
Grange Hill Quarry has produced a
number of Pterosaur bones
(Rhamphocephalus) and teeth, plus
rare Megalosaurus teeth. Ammonites,
Nautiloids, and even plants turn up
from time to time so it was expected

that some significant finds would be
made given the size and extent of the
current exposures.   

So armed with enthusiasm the
party dispersed into the mists to
return an hour or so later with a
selection of bivalves and crushed bra-

chiopods. A few fish teeth were found
but alas no Pterosaur or Dinosaur
finds.

The second half of the day was
much more productive, the fog lifted,
the sun came out and it turned out to
be unseasonably warm. The party
made its way south to the Cotswold
Water Park between Cirencester and
Swindon to examine the
Peterborough member (Lower Oxford
Clay) at Kent End Quarry near the
delightful village of Ashton Keynes.

Kent End Quarry exposes a large
area of the Peterborough member
(Lower Oxford Clay) which comprises
about 6 metres of blue grey silty clay
with thin Gryphaea (Bilobissa) shell
beds. The clay is overlain by about 3
metres of floodplain terrace gravels
dated to about 50,000 BP. For those
with sedimentological leanings the

gravels displayed some excellent pla-
nar and trough cross bedding plus
cryoturbation structures and a superb
ice wedge in one corner.  The base of
the gravel sequence contains an
organic rich silt and in places a coarse
pebble lag which yield an abundant
cold stage mammal fauna.  A number
of excellent finds were made during
the afternoon including several artic-
ulated thoracic vertebrae of a Steppe
Bison and at least one mammoth
tooth plus assorted ribs and limb
bones.

Neville once again demonstrated
a penchant for extreme fossil collect-
ing by employing an excavator to dig
a trench to expose a nodule bed in
the Oxford Clay. These nodules con-
tain exquisite uncrushed specimens
of the ammonite Kosmoceras jason
and rarer Rieneckia anceps. Large
Rieneckia body chambers were not
uncommon and Neville dispensed a
large number of nodules from the
excavation to the assembled party to
ensure that everyone managed to
return with at least one ammonite
each.

By the end of the day many of
the group had filled their rucksacks to

breaking point such was the abun-
dance of material on the day. Overall
an excellent trip and no doubt mem-
bers will be looking forward to further
fossil fests in the future.

Our thanks again to Neville for
organising the meeting and to Angus

Davey of Grange Hill Quarry
(Cotswold Stone Ltd) for access.
Many thanks also to Moreton C
Cullimore of Moreton C Cullimore
(Sands and Gravels Ltd) for special
permission to visit Kent End Quarry
and for the  use of an excavator.

Geoff Swann

Body chamber of Rieneckia from Kent End

Quarry found by Richard Gosnell. (Specimen is

about 30cm long.

Excellent specimen of Kosmoceras jason from

mudstone concretion. (Photo courtesy Richard

Gosnell)

Fossil Fest 4 14 October 2006 - 

Cotswold Geodelights and the  Jurassic Water Park

And if there is no excavator then use a fork!

Photo courtesy (Bernie Jones)

Stratigraphy of Grange Hill Quarry.

Neville and his nodules (Kosmoceras jason
and a large nautiloid (Paracenoceras 
calloviense) (Photo courtesy Bernie Jones)
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Notes on Meetings

Tony Iles

June Meeting -
Palaeo-forensics and establishing the importance
of predation as an evolutionary pressure

In her entertaining lecture on palaeo-forensics, Dr
Liz Harper from Cambridge University Department of
Earth Sciences explained that all organisms  - with the
possible exceptions of ourselves – generally end by
being eaten. She gave grisly but fascinating details of
the different ways predators penetrate shells to reach
the meat within. In some examples the attacker had
evidently been distracted – or perhaps attacked in turn,
and in some cases creatures had survived extreme
attacks, and their seriously distorted shells had been
healed and re-lined.

July Meeting
Bryan Lovell: Geologists, the oil industry and cop-
ing with change 

Brian Lovell made a highly significant presentation,
recounting that in 1997, the year of Kyoto, the US Oil
Producers did not accept the European stance of a human
contribution to climate change. A decade later, at a his-
toric GS Seminar, the opinion gap had disappeared. At
this stage discussion concerned reduction of fossil fuel
use and carbon capture, and whether existing technology
could meet the needs. There was great pessimism as to
whether India and China –  would adopt responsible poli-
cies with respect to oil. Lovell considered the recent dis-
covery that the carbon emission in the Palaeocene-
Eocene thermal maximum matched today’s levels to be
particularly worrying - since the earth took 100,000 years
to recover.

October Meeting
Professor Jane Francis: Fossil forests of Antarctica
- heralds of past global climate change

Professor Jane Francis gave us the flavour of
researching in Antarctica, which was often bitterly cold,
but is now occasionally uncomfortably hot. It holds a sur-
prising wealth of tree fossils, despite never having been
far from the present Pole. 

She demonstrated a typical fossil monkey puzzle
tree, that would collapse into a heap of dust if its host rock
was removed, being rotated in 3D as a spectacular
demonstration of Neutron Tomography. 

The discovery of fossil plants in the permafrost had
been particularly unexpected, and this was believed to
hold clues about the stability of the conditions. If the inter-
pretation indicates instability, it could suggest that the 50
metre rise in sea level calculated from the melting of all
the polar ice might be on us sooner than we think. She
reckoned that her home in Leeds would still be dry, but
that we might need to move our GA meetings up to her
neighbourhood.
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Triassic Meteorite Impact?
It was during the early 1970’s when

the author was doing post-graduate field
work on the Lower Carboniferous
Limestone in a quarry at Wickwar, near
Bristol, that he discovered unusual
deposits of marly sediment containing
well rounded, green spherules (generally
less than a millimetre in diameter). They
occurred at the base of the Triassic
Mercia Mudstone sequence, which rested
unconformably upon the Carbonifer-ous
Limestone at the ‘Hercynian
Unconformity’. The spherules could
therefore potentially be as old as late
Carboniferous or early Permian if they
have been re-worked, although the
working hypothesis is that they are at
least 210 million years old and most
probably Norian in age, based upon
potassium-argon dating.

At first, the green spherules were
thought to be chamosite ooliths. After
all, Professor Whittard (former Professor
of Geology, Bristol University) had dis-
covered chamosite ooliths in the village
of Wickwar during World War II, whilst
examining a spoil heap adjacent to a
newly excavated water well, wherein
Triassic sediments lay unconformably
upon Silurian strata. However, Whittard
dated his ooliths as Silurian based upon
the palaeontological evidence available
to him and so the author’s initial reaction
was that Whittard may have wrongly
dated them if they belonged to same
horizon as this more recent discovery.
However, later petrographic comparisons
of specimens from the two deposits
revealed significant internal structural
differences. Those of Whittard indeed
displayed typical chamosite oolith char-
acteristics whereas these, more recently
discovered specimens, displayed
extraordinarily different structures that
were difficult to explain. They were usu-
ally highly spherical; lacked nuclei; fre-
quently displayed spheres-within-
spheres; and their outer walls were
prone to both radial and concentric
cracking. Futhermore, X-ray diffraction
analyses indicated that they had a dom-
inantly illite composition with subordi-
nate smectite. In fact, their distinctly
green colouration and elemental chem-
istry indicated a glauconitic (or glaucony)
mineralogy.  Many experts believe that
glauconite does, in fact, have a mixed-
clay pre-cursor of illite-smectite compo-
sition.

Further confusion arose from the
fact that glauconite is usually regarded
as a good marine indicator, but these
specimens accumulated under desert
conditions, probably within a fluvio-
lacustrine environment. What then was
the origin of these peculiar structures? 

The initial guess was that they
were diagenetic pseudomorphs of
Triassic ooliths. Supporting evidence for

the oolith hypothesis was drawn from the
outcrop of a thick deposit of cross-bed-
ded, dolomitised grainstone (possibly
oolitic) at Ladye Bay, Clevedon.

Over the following two decades,
the author became increasingly uncom-
fortable with this ‘oolith’ hypothesis
because it could not adequately explain
the origin of the glauconite. Much
research was done on the role of colloidal
silica gels, which are often linked to glau-
conite formation. The role of synaeresis
in forming the frequently observed
cracks affecting the spherules was inves-
tigated. So also was the process of coac-
ervation, which chemists explained pro-
duced similar artefacts. Volcanic origins
were also considered, but volcanologists
advised that they were atypical of vac-
uoles. Several other possible origins
were pursued until the spherules were
eventually realised to be pseudomorphs
of microtektites. This was after compari-
son with the similar structures related to
the Chicxulub meteorite impact crater
that was discovered in the sub-surface of
the Yucatan Peninsula in the early 1990’s
and which formed at the Cretaceous-
Tertiary boundary. 

Supporting evidence for such an
origin is provided by specimens of
shocked quartz that accompany the
Wickwar spherules and which are nor-
mally accepted as very good indicators of
such meteorite impacts. As such, these
microtektite pseudomorphs are believed
to be the first examples of such impact
structures discovered and recorded on
mainland Britain.

The Wickwar microtektite
pseudomorphs would have originated as
splash-form glass spherules that were
subjected to hydration fronts migrating
centripetally through each sphere to
form rims of palagonite, which in turn
were altered to glauconite via an illite-
smectite intermediary. Unaltered glass in
the cores of the spheres was later
leached and replaced by ferroan calcite
in most cases. 

The impact site related to these
microtektites is yet to be specifically
identified but it is known that a meteorite
shower of at least five bolides collided
with Earth during the Norian stage of the
Late Triassic. From the pre-Atlantic
reconstruction of the Triassic, it is clear
that the two impacts associated with this
shower that were nearest to the Bristol
area were those at Rochechouart (Massif
Central, France) and Manicougan (east-
ern Canada) with crater diameters of
20kms and 100kms respectively. 

Impacts that create such large
craters have the potential to cause glob-
al mass extinctions. Such is now gener-
ally accepted in the case of the Chicxulub
impact, which is likely to have caused the
extinction of the dinosaurs and many
other life forms. Several extinctions are

known to have occurred during the
Permo-Triassic, including the "mother of
mass extinctions" at the end of the
Permian. However, the current working
hypothesis is that these Wickwar
spherules are possibly related to a minor
mass extinction event during the late
Triassic.

A more detailed account and asso-
ciated discussions of these microtektite
pseudomorphs are to be found in the
2003 PGA volume 114, numbers 1 and 2.

Tony Kirkham

Figure 1: a) Photomicrograph of the
green glauconitic spherules (microtektite
pseudomorphs) in grain-to-grain contacts.
Maximum diameter of any of the
spherules is less than one millimetre.
Slight upward changes in average
spherule grain sizes suggest a pulsatory
supply of the  deposit. b) Close-ups of
individual spherules with some displaying
sphere-within-sphere structures, plus
radial and concentric cracking. Pink
colourations are due to laboratory stain-
ing of calcitic components for their easy
identification.



Alan Holiday, a geology teacher of many years’ experi-
ence is keen to encourage wider participation in learning
more about the world around us and is planning to do
this through distance learning courses from Weymouth
College. Alan is a very keen supporter of the GA through
the Dorset Group, he’s extremely active in UKRIGS and
has supported Rockwatch on its many visits to the
Dorset Coast. For any of you who would like to learn
more, in a supportive and painless environment – this is
the way to do it!

Susan Brown

It is becoming increasingly apparent that in many areas it
is impossible to find geology evening class courses for
adults. The recent Rockwatch week in Dorset confirmed
this. At Weymouth College we offer both evening class
and distance learning AS/A2 geology courses leading to
AS and A2 exams (Welsh Exam Board – WJEC). The dis-
tance learning course is for those who are unable to
attend the weekly evening class because of travel prob-
lems or work/family commitments. Distance learning stu-

dents have access to PowerPoint presentation on the
College intranet as well as other resources used for teach-
ing the evening class. Assessment is through written
assignments based on predominantly short answer exam
questions as well as field work reports. There are also
periodic workshops to provide practical input and also a
number of field trips both in Dorset and further afield
(Mendips, East Devon and Penzance). The field trips are
provided for the evening class students and the distance
learning students are invited to take part too. For those
unable the travel to Weymouth for a day it is possible to
organise study over blocks of time e.g. a whole weekend
or over a few days in school / college holiday periods. The
workshops and field trips would provide the essential
practical element needed to study geology effectively.
There would be tutorial support from me by email or
phone as well as the input through the assignments,
workshop and field trip sessions.
If you think you might be interested please contact me
by email 
alan_holiday@weymouth.ac.uk
or by phone
01305 208838 at College (voice mail for recorded mes-
sages) 
or write to 
Alan Holiday, Weymouth College, Cranford Avenue,
Weymouth, Dorset DT4 7LQ

Book Review

“In the Heart of the Desert” 
by Michael Quentin Morton. 
Published by Green Mountain Press 2006. 282 pages
including 23 colour photographs. 
ISBN : 09552212-0-X / 978-0-9552212-0-0. Price £20.
Available from GM Press, 
PO Box 348, Aylesford, Kent ME6 9AP.

This is a timely book for all those interested in 20th
Century history of the Middle East.   It is informative and
analytical and provides insight into nearly 30 years of his-
tory of the region.   The author has given a remarkably
clear exposition of the legal and political problems con-
nected with exploration in Middle Eastern countries and
the challenges encountered in setting up and supplying a
geological field party.

The author, Mike Morton’s son Quentin, has pro-
duced a well-researched account of a first class field geol-
ogist who was respected by his team and his superiors.
The main part of the book tells the intriguing tale of explo-
ration in Oman.   Mike’s employment with the Iraq
Petroleum Company started in 1945.   The company was
a joint venture by major oil companies set up to enable
them to apply for concessions throughout the Middle East.
It was formed in 1928, a year after oil was first found at
Kirkuk in Iraq.

Mike worked in Palestine, Syria, Iraq, Dhofar and
the Hadhramout in Southern Arabia where he had many
adventures and gained valuable experience in the field.
The desert lands and their people never failed to fascinate
him.   He continued in the Hadhramout and Eastern Aden
Protectorate till 1954, when he was appointed to a senior
administrative post in Abu Dhabi.  Although he ‘retired’ in
1971, he accompanied a Royal Geographical Expedition to
the unexplored Musandam Peninsula which remains to
this day pretty inaccessible.   After several years spent as
consultant and advisor, he finally retired in 1984 and died
at Shrewsbury in 2003 aged 79.

This most readable book is well illustrated, with an
excellent bibliography and glossary.   There are good
maps of the various locations described, some of them
Morton’s own field sketches, but the book might have
benefited from the inclusion of a modern map of central
Oman.   I am sure Mike would have been proud of his
son’s efforts and have approved of the result.

Cliff Porteous

Distance Learning Geology.
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The leaders welcomed us to the
Senckenberg Museum and explained
that it was part of a major scientific
research institute into a range of bio-
logical and geological studies. We
then had a tour of the permanaent
exhibitions: a large hall containing
dinosaurs (the most extensive in
Germany) which contained one of
every major dinosaur group including
a newly acquired specimen of
Psitacosaurus from Liaoning in China.
This was followed by another large
exhibition space containing whales
and elephants. The bones of the ear-
liest known whale, as found, were
assembled on an armature. A wall
displayed the evolution of elephants. 

The Earth Galleries progressed
through ‘Dynamic Earth’ - plate tec-
tonics, volcanoes etc, through rocks
and then ‘Fossils through Time’
where fossils were displayed for the
different ages. In another set of
rooms were displays of fossils of spe-
cific types of organisms as well as
trace fossils and cases of inorganic
rocks and minerals. 

The most impressive gallery
was that devoted to the fossils from
the black shales of the Messel pit that
we were to visit the next day (to be
reported in the next edition of the GA
magazine). The state of preservation
of these fossils was extraordinary
with even soft tissues and stomach
contents preserved. Another area
had a  temporary exhibition of all of
the 10 known Archaeopteryx speci-
mens. 9 of these specimens were
casts but the 10th was the actual fos-
sil that had recently come on the
market. The Senckenberg Museum
wished to purchase it but had been
outbid by an American. Fortunately
the museum had been allowed to dis-
play this fossil in the exhibition and
had been given permission to make a
cast of it (more of this later). 

All the members of our group
were impressed with the objects on
display in all the galleries, the quality
of these displays and their presenta-
tion. 

After coffee the group was split
into 3 parties to look behind the
scenes: to view the Messel collection,
to examine local Devonian fossils,
and for a tour of the preparation lab-
oratories. The latter group were
taken to the conservation depart-
ment where the different  techniques
were explained. The method of
reproducing the Archaeopteryx spec-
imen was described from making a
silicone rubber mould to producing

the replica. A photograph of the actu-
al fossil, the mould and the replica
were exhibited side by side so that
we could admire the exactness and
the fineness of the reproductive tech-
nique. Moulds of other fossils were on
display and later in the gallery we
saw the model of a whale made from
one of the moulds. The delicacy
required to produce fine detail in
preparing specimens was illustrated
by the use of delicate materials like
dolomatised limestone to air abrade
the rock. The usual sand-blasting
would have been too abrasive. In the
basement we were shown the bones
of Placodus gigas supported on an
armature and we were able to admire
the delicate way in which the bones
were attached to the armature, just
like diamonds on a ring!

After lunch we went to an
addition to the museum, an old fac-
tory, where we saw the extensive col-
lection of fossils available for use in
research. There were a number of
floors in the building, each contained
what seemed like hundreds of draw-
ers of specimens. At one location Dr
Schindler took out some of the draw-
ers of the Hunsrunchschiefer black
shale deposit. These shales contain a
vast number of fossils from plants,
ammonites, goniatites, bivalves to
bryozoa. The number and range of
fossils seemed endless! 

Another floor had a collection of
amber containing fossils which could
be looked at through a microscope.
Once again the number and range of
specimens was impressive. Professor
Lord showed the large range of fos-
sils from the Solenhofen  collection.
Being able to closely examine the
specimens we were able to appreci-
ate the excellent state of preserva-
tion in these rocks. 

After such a geological feast we
returned to our hotel to prepare for a
real Frankfurter meal together with
our leaders in the centre of town. 

An excellent day all round.

For the building stone enthusi-
asts. The Museum is constructed
from Buntsandstein, a light and dark
reddish Triassic terrestrial sandstone
exhibiting dune bedding. The rock
was so fine grained and cemented
that delicate carving such as
Corinthian capitals could be made
from it. 

For more information on
Seckenberg visit www.seckenberg.de

John Crocker

Field Trip to Frankfurt Friday October 27 2006 - Senckenberg Museum

Leaders - Prof. A.Lord, Dr. E.Schindler and Dr. V. Wilde

The leaders welcoming the group

The dinosaur hall

9 Archaeopteryx casts and

the real one

The Messel gallery and

a well preserved fossil

Placodus gigas assembled on an

armature




