
























































I . Dan Evans demonstrating the model Shipek Grab . 

Ed inburgh U nive rsit y's Grant Institute of G eo logy (our nextdoor 
neighbours o n the King's Buildings campus) and the Roya l Museum of 
Scotland also pitched in and provided popular displays o f Scottish rocks , 
informatio n o n geology courses and work of the respecti ve depa rtments. The 
display emphasised the close coope '"tion that exists between the BGS, the 
Museum and the Grant Institut e and unde rlines the fac t th a t Edin burgh is now 
o ne of the biggest centres of geo logy in the UK. An info rmat ion room also 
provided literature about the Open U niversit y ea rth sciences courses and the 
Edinburgh G eologica l Socie ty. The latte r mo unted maps from its coll ect ion of 
G eological Maps o f the Wo rld and visitors we re shown the use o f CA R TO NET. a 
compute rised map cataloguing database deve loped by the University 'S 
Departm ent of G eography. 

A ll in all the re was some thin g for eve rybody, not least the BGS staff who , 
though exhausted at the end of day three, all agreed th at it had been a great 
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2. Malcolm Brown he lps gold panning for beginne rs. 

success. W e were repeatedly as ked "when are you doing this again , we would 
like to come back and sec some more" . This is always a good measure of slIccess 
and we hope to do it a ll again in 1990. In the meantime howeve r geology and the 
BGS will be on show in April 1989 as pa rt o f th e first Edinburgh Science 
Festival. 

Fina ll y thanks to a ll the school children and o the rs who came and took par t 
in our Q uiz. We had a huge entry and some wo nderful e ffo rts. Two primary 
schools from Ayrshi re, Wellington and Castlepark had notably high marks. 
Everyone received a prize but the winne rs, out of the hat, were Ingrid Edien of 
White have n (Primary schools) , A nna Corry of Linlithgow ( 1st to 3rd Year 
Schools) an d Ba rba ra Richards of Dal keith (4th Year to OA Ps). 

I'llotos reproduced by permission of the Director, BOS; NERC coyriglll reserved. 
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Review: BuDding Stones of Edinburgh 

Judith Lawson 
Paisley College of Technology 

For a number of years members of the Edinburgh Geological Society have 
carried out research on the sandstones of Edinburgh. They have searched the 
archives for references to stone and quarries, carried out field work (often 
rediscovering old quarries) and also worked in the laboratory, testing the 
sandstones collected. The result is this excellent book "Building Stones of 
Edinburgh" by Ian Bunyan, John Fairhurst, Alex Mackie and Andrew 
McMillan (Edinburgh Geological Society, ISBN 09044 40044; 1987, £3.50 to 
Fellows of the Society, £5.25 to others). It should be noted that here 'building 
stone' means sandstone which was by far the most important stone used in 
Edinburgh over the years. Other stone may be the subject of another volume. 

The book can be used in two ways. It is an excellent general summary of 
the use of sandstone as a building material; of tests, quarrying methods, 
weathering properties and uses etc. which could be applied to other areas of the 
country. It is also a specific guide to Edinburgh sandstones with chapters on the 
sources of stone with lists of quarries, their geological horizons, maps and 
extensive lists of buildings so that it can be used as a guide by someone walking 
round the city. 

The history of a city is in part the history of its building and this book is full 
of fascinating information, in particular about the old quarries. How many 
people have strolled along Princes Street gardens without realising that they 
are on the site of the once flourishing Bearsford's quarries? Or that the 
Meadows were once covered by "the dense oak forest of Drumselch", later 
quarried and finally established as a "place where neighbours play golf'. I 
wonder how many golf balls were lost in the hazards of the quarry holes which 
"spoyled the gouff'. It is also easy to visualise the huge Craigleith quarry with 
its hundreds of workers, although the large tree trunks (which were displayed 
in the Glasgow Garden Festival) are surely not Araucaria but lycopods. 

Later, as Edinburgh expanded, more and more stone was needed. Some 
cream sandstone was imported from the west but far more came from the north 
of England, while much red sandstone was brought from Dumfriesshire. Most 
quarries closed in the early part of the twentieth century and sandstone ceased 
to be commonly used. It is pleasing to note that there is renewed interest in 
sandstone and that eleven quarries are now working in Scotland. 
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This book would have been even better if more photographs could have 
been included and see-through paper avoided. Presumably this was to allow the 
cost to be kept to its very reasonable level. Perhaps though, some other 
economies could have been made instead; 18 pages of test results are given and 
also a 2 page summary (minus Hailes!) where an enlarged summary alone 
might have been sufficient. The bibliographies might also have been condensed 
with no loss of information. 

However, these niggles apart, this book is a welcome addition to the 
literature of building stones and I can wholeheartedly recommend it to 
everyone with an interest in the history and building of Edinburgh as well as 
those of geological bent. 
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MEGSS 

Andrew McMillan 
Edinburgh 

It was with keen anticipation and with hammers removed from hand baggage 
that twelve Fellows of the Edinburgh Geological Society embarked on a flight 
to Dubrovnik in October 1987 to attend the 5th Meeting of European 
Geological Societies. Edinburgh, it will be remembered, played host to the 
fourth meeting in 1985 (a fitting culmination of the Society's 150th anniversary 
celebrations) and for the participants of that meeting, Dubrovnik was to 
provide an opportunity to renew aquaintances and make new friends. The fifth 
meeting, held from 6th to 9th October 1987 under the auspices of the European 
Centre for Peace and Development and the Union of Geological Societies of 
Yugoslavia, addressed the theme 'Orogeny, Magmatism and Metallogenesis in 
Europe'. The meeting was attended by about 230 delegates of whom 60 
geologists were from Yugoslavia, the majority of the rest being from eastern 
and western European countries, with a number from farther afield including 
the U.S.A. and Canada. 

It is not hard to imagine how the old city of Dubrovnik (Ragusa of former 
times) must have looked in the Middle Ages. Although much rebuilt after the 
catastrophic earthquake on April 6th 1667 in which 5000 people perished, the 
city has an air of timelessness and stability which belies the underlying potential 
for crustal disturbances caused by microplate adjustment. Its buildings and 
famous wall are all constructed out of local Cretaceous coral limestones, the 
corals often picked out in the pavements smoothed by the seemingly endless 
travels of citizens and tourists. Today, Dubrovnik must be awful in the height of 
a hot summer with its constant stream of visitors but in the relatively cool and 
occasional rainy days of October it was just perfect. It was all the more 
frustrating therefore to be billeted in the concrete edifice otherwise known as 
the Hotel Libertas, a modern construction cut into the coastal rocks in part of 
the 'new' town. But this was where the conference was held and at least the 
delegates were able to make an easy escape down to the beach and outdoor 
pool when the lecture sessions began to get too heavy. 

The Conference 

Lectures were held in parallel in three halls and covered the following topics: 
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Geodynamics through time 
Magmatism 
Metallogeny 
Plate tectonics and modelling 
Regional petrology 
Ores in space ( sic) 
Regional tectonics 
The Geological Map of the World (convened by the C.G.M.W.) 
Neotectonics 
Prospecting methods 

Keynote addresses were presented by Victor Khain (Moscow University) on 
Tectonics and Magmatism in Europe; Rex Davis (formerly of Imperial 
College, London) on Metallogeny and Mineral Exploration·; Jean Aubouin 
(President CGMW, Paris) on L'Ouest Pacifique comme modele orogenique; 
and Milovan Markovic (Belgrade) on Neotectonics of Europe. 

At the Opening Session, Norman Butcher (retiring Chairman of the 
Bridging Committee) provided an interesting history of MEGS emphasising its 
role in promoting geology throughout the whole of Europe. Replies and warm 
words of welcome were given by a number of people including Mrs Simon ida 
Marjanovic,President of the European Centre for Peace and Development, Dr 
Lasica Mikhail, President of the Yugoslav Chamber of Economy, Mrs Grzetic, 
representing the Socialist Alliance of the Working People of Yugoslavia and 
Mr Palicevic on behalf of the City of Dubrovnik. Branislav Ciric of Geozavod, 
Belgrade accepted Chairmanship of the Meeting and Bridging Committee and 
there followed an impromptu performance of Rennaissance Music by the 
Rennaissance Ensemble of Belgrade, a taste of a memorable concert which was 
to be presented in the evening. 

A selection of papers demonstrates the wide range of topics discussed. 

Ruslan Volkov kicked off with an English translation of Alexander 
Yanshin's (Vice President, Academy of Sciences USSR) speculative paper on 
the appearance of life on earth. It discussed the effect on organic molecules of 
variations in the geomagnetic field. Strong fields during the Archean may have 
effected the reconstruction of non-biogenic organic molecules and the 
development of assymmetrical structures. A further possibility exists that such 
processes may be responsible for the development of new viruses today, eg 
AIDS. 

Victor Khain summarised the main tectonic events which have affected 
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Europe since the Archean and outlined associated magmatic activity. The East 
European craton was consolidated by 1.7 to 1.6 Ga (thousand million years 
ago). Other events were identified as being the formation of oceanic basins 
framed by riftogenous passive margins on the UraHan margin in the middle to 
late Riphean, and their subsequent closure in the early Vendian; the opening of 
Iapetus Ocean in the Ordovician and its closure in Silurian to Devonian times, 
associated with Caledonian tectogenesis; the reopening of both the Atlantic 
and the Tethys in the Jurassic and the Alpine Orogeny of Oligocene to Miocene 
times. Dr Khain suggested that certain differences may be observed between 
tectonic activity which occurred before and after the Early Proterozoic epoch, 
but that since the Early Proterozoic the associations of magmatic series with 
geodynamic environments are broadly similar to those of today. 

Global mechanisms controlling tectonic movements were examined by 
Leonid Levin (Ministry of Geology, USSR). He proposed that tectonic 
movements were caused by the interaction of compaction and decompaction 
belts in the upper mantle and lower crust which migrated through time. He 
drew a direct correlation between thickness of the crust and its age, and 
suggested that this contributed to the stratification of the lithosphere and to 
horizontal movements. 

Roland Gorbatschev (Lund University) discussed evidence for 
Precambrian plate tectonics and compared the products of magmatism 
between the Archean and later magmatic suites. He concluded that in the 
Baltic Shield, in terms of the formation of new continental crust, the most 
productive events took place along destructive plate margins at the interlace 
between oceanic and continental plates, rather than in continent-continent 
collisions. He proposed that the production of new continental crust by 
magmatism has decreased with time and that magmatism associated with 
Phanerozoic orogens arises principally from the remelting of original 
continental crust. 

Mark Markov (Academy of Sciences USSR) concluded that from 2.6 to 
1.9 Ga extensive continental crust formation took place but that a distinct 
change in heat flow and the nature of the crust took place at 1.9 Ga. He 
suggested that traces of meteorite craters found in the Archean Shield indicate 
that before this time plate tectonics was absent and that little reworking of the 
original crust took place. 

Rex Davis defined some excellent ground rules for the successful pursuit 
of metallogeny and mineral exploration and demonstrated their application 
with the aid of several non-European case studies. Key factors include sound 
and unbiased field and laboratory observations and a critical appraisal of 
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authoritarian concepts. Rex also noted that inconvenient facts should not be 
swept under the carpet and that alternative genetic models should be tested. 

Needless to say, the session on Regional Petrology was covered in the 
main by 'local' geologists, subjects ranging from Upper Carboniferous granitic 
magmatism of the Hungarian Velence Hills (Istvan Horvath, Hungarian 
Geological Survey) to Metamorphic Sequences under the Peridotite of Borov 
Vrh, Brezovica (Aleksandra Ciric, Belgrade). 

Ores in Space turned out to be not so exotic as the title implied. The first 
speaker failed to materialise but Fiori et al (Cagliari, Italy) gave an interesting 
account of sulphides at the contact of Palaeozoic carbonates and Tertiary 
andesitic volcanics in SW Sardinia. Country rock melting and hydrothermal 
activity appears to have given rise to disseminated lead-zinc sulphides in the 
carbonates and copper-iron sulphides in andesitic dykes. 

The session on the Geological Map of the World was addressed by Olivier 
Dottin, Commission de la Carte Geologique du Monde, Paris and Gottfried 
Gabert, Bundesanstalt fur Geowissenschaften und Rohstoffe, Hannover on 
small scale geological maps of Europe. Dr Gabert also referred to the tentative 
proposals for a Circum-Atlantic project utilising the available inventory of 
geological and geophysical data of participating countries. It was envisaged 
that thematic maps of oceanic-continental areas at a scale of 1:10M could be 
prepared as well as maps illustrating successive stages of opening of the 
Atlantic. No decisions had been taken on the project's place in the 
Commission's list of priorities or (more important!) sources of funding. 
Lectures were also given on the Tectonic Map of Europe by Victor Khain and 
the Tectonic Map of Yugoslavia by Branimir Kocsec. The latter map depicts in 
particular, lineaments and ring structures picked up on LANDSAT images. The 
rings, some of which are up to 10km diameter, may be related to ore bodies and 
oil and gas fields. 

At the closing session, the Meeting ratified a revised constitution and 
resolved, on the recommendation of the Bridging Committee, that the 
organisation be named the Association of European Geological Societies. It 
was further resolved that the AEGS should apply for affiliation to the 
International Union of Geological Sciences (lUGS). It was recognised that this 
action, together with the executive assistance offered by the Geological Society 
of London in the organisation of future meetings, should assure the future of 
the AEGS. In contrast to meetings of the European Union of Geosciences in 
Strasbourg (which are attended in the main by delegates from the 20 mem\Jer 
western countries of the Council of Europe) the meetings of the AEGS aim to 
promote geology over all of Europe. 
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At the invitation of Rogerio da Rocha (Portuguese Geological Society) it 
was agreed that MEGS6 will be held in Lisbon in October 1990 on the theme, to 
be decided, of either Alpine Sedimentation and Tectonics or The Opening'of 
the Atlantic and associated Volcanism. Further meetings of the AEGS are 
planned for Paris in 1991, Budapest in 1993 and Leningrad in 1995. 

Excursions 

Two post-meeting excursions were arranged: a five day field trip to the Central 
Oinarides on Tectonics and Magmatism led by Mladen Mojicevic, Vidojko 
Jovic and Aleksandra Ciric, and a seven day tour examining Metallogenic 
Provinces in Yugoslavia. It could be said of both that too much time was spent 
on coaches and not enough devoted to the geology but the overall impressions 
of spectacular scenery and its relation to the geology will remain as lasting 
memories. 

The five-day excursion on which the Edinburgh party outnumbered the 
Russians took participants across the barren and inhospitable landscape of the 
Haut Karst. An interesting accompanying booklet on the geology of 
Yugoslavia by Branislav Ciric referred to the evocative statements of Pierre 
Loti who described the karst terrain as 'Une mer petrifiee! Un site lunaire! Un 
pays age dans une planete morte!' En route to the Sutjeska Canyon, we drove 
across the Neogene basin of Gacko, filled with coal (lignite )-bearing lacustrine 
sediments. Coal is worked here principally for electricity generation. Probably 
the most amazing scenery of the excursion was encountered in the Sutjeska 
Canyon, a precipitous gorge exposing the front of the massive Ourmitor 
Nappe. Here, the folded flysch deposits of Upper Jurassic to Upper Cretaceous 
age are overthrust by Triassic limestones. The journey continued, following the 
River Orina, a big tributary of the Danube, through tunnels and across 
overhangs the construction of which appear to make the building of the new A9 
a piece of cake! This is Partisan country and evidence of the great man, Tito and 
of battles with the Germans in World War II is everywhere to be seen. At dusk 
we arrived at Vise grad where a walk over 'the Bridge on the Orina', made 
famous by Ivo Andric, author of a novel of the same name, concluded the first 
day's activities. Our destination, however, in the Zlatibor Mountains lay many 
kilometres away: that day we travelled for 12 hours. 

The scenic contrast of the following morning was dramatic. At Zlatibor 
where we spent two nights, the hills have rounded tops and smooth slopes and 
are formed of serpentinised peridotite. An examination of the ophiolitic 
sequence above Cajetina was followed by a visit to a magnesite vein network 
deposit exploited at Oraglica. The next day saw the excursion follow the Orina 
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generally in a downstream direction. A visit was made to the birthplace of Vuk 
Karadzic (1787), at Trsic, near Loznica; he laid the foundations of the modem 
literary language and grammar of the Serbs based on the speech of the people. 
We crossed the River Drina, which divides Bosnia from Serbia, at Zvornik. 

A cloudy morning followed by torrential rain in the afternoon and evening 
failed to spoil our enjoyment of the bauxite miners' hospitality at Vlasenica. 
The bauxite is found as a sedimentary deposit locally covered by Upper 
Cretaceous or Neogene sediments and has been extensively mined by opencast 
methods and exported to the USSR and other eastern block countries. Annual 
extraction has reduced from 1.5 million tons in the period 1982-84 to 1.25 
million tons in 1986. We arrived in Sarajevo in driving rain but spot lights of the 
football stadium were clearly visible and we later learnt that Northern Ireland 
had been thrashed 3-01 A coach trip in the rain next day through the minaret­
filled city provided a tantalising glimpse of its intriguing past. Was this really 
where the 'War to end all Wars' started? Later during this final day of the 
excursion we returned to Dubrovnik through karst country via Mostar, where 
the Turkish influence is not hard to find, and then southwards along the coast 
which as readers of Arthur Holmes' Physical Geology will recall is a classic 
example of a 'Pacific' (drowned) coastline. 

Memories of MEGS5 and Dubrovnik will be longlasting. Not the least of 
all our adventures was the marvellous incident when late in the day and 
'stranded' with his companions on the small island of Lokrum off the 
Dubrovnik coast, a former President of the Edinburgh Geological Society had 
to explain to a park keeper, who understood little English that he was a British 
citizen born in Chichester ........ We thank most warmly our kind hosts in 
particular Branislav Ciric and the excursion leaders, and look forward, one 
day, to meeting them again. 
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STRANGE EARTH, No.4 

Bill Baird 
Royal Museum of Scotland, Edinburgh 

In size and location the Geysir just to the southwest of Gunna Springs in the 
Reykjanes peninsula of southwest Iceland was not out of the ordinary. It lay at 
an altitude of 20 metres above and 1350 metres from the sea in an area where 
there were several other hot springs and geysirs. In 1927 it had a regular period 
of 15 minutes and threw boiling water and steam between 3 and 6 metres in the 
air at each eruption. It was the nature of this water which was astounding, it was 
pure sea water, making this geysir a unique phenomenon in the natural world. 
Unfortunately the active life of the geysir was short and by 1937 geysir activity 
had ceased leaving only a continuously boiling pot. The theoretical conditions 
which could have caused the sea water geysir are discussed by Tom F. W. 
Barth, 1942 'Some unusual groundwater phenomena in Iceland.' Saertrykk av 
Norsk. Geografisk Tidsskrift, B. 9, H.4, 158-172. 

STRANGE EARTH, No.5 

Lake Tanganyika is 450 miles long, 45 miles wide and 4,700 feet deep. Its 
nearest point to the sea, as the crow flies, is 600 miles from the Indian Ocean 
but the route its waters actually take is by a tributary of the Congo to the 
Atlantic. The surface of the lake is at 2,535 feet above sea level and may have 
stood at 4,000 feet in the recent geological past. 

Many creatures of a marine type such as jelly fish, crabs, prawns and 
gastropods, whose only living relatives are in the oceans, live in Lake 
Tanganyika. It has been suggested by Moore, 1898 that the zoological evidence 
shows a connection of the lake with the sea. Even more puzzling, is the fact that 
the other lakes of the rift valley to the north and south do not contain any of the 
halolimnic organisms of the Lake Tanganyika fauna. The full details of this 
fauna are given in "On the Zoological Evidence for the Connection of Lake 
Tanganyika with the Sea" by J .E.S. Moore, 1898, in Proceedings of the Royal 
Society of London , Vol. 62, p. 451-458. 
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A ROGART DITTY 

Andrew McMillan and Bill Baird 
Edinburgh 

Composed on the spur of the moment by Andrew McMillan with assistance 
from Bill Baird on the occasion of the End of Field Excursion Party of the 
Edinburgh Geological Society, 22 May 1987. 

Sunday dawned with dampness faIling, 
But with Wally there's no stalling: 
Rogart's Complex was a sight, 
Our aim to prove that Soper's right. 
His map was from his PhD, 
It hasn't much topography. 
Contacts were not always followed; 
We in Achuaine hybrids wallowed. 

Monday brought conglomerate fans; 
Soon to Golspie convoy sped, 
Dunrobin Castle came in sight 
While others looked for an ammonite. 
The Castle was as cold as stone 
and mounted crocodiles made us groan. 
Lunch was taken at the Broch 
where was one man and his dogch. 
Thence to Brora, coal to win: 
Alas, for us the tide was in. 
The evening party was a treat: 
Enough to drink, a cake to eat. 

Tuesday's drive to fair Caithness, 
Passed through Wick town toiletless. 
Caithness Flags commenced the trip, 
Where we measured strike and dip. 
At Duncansby the wind was strong. 
Then on to John O'Groats on song. 
A trip to Camster took us back 
Two thousand years and up a track. 
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Wednesday at the fallen stack 
Proved trying for the wind was back. 
Things improved by afternoon; 
Lothbeg sandstone made us swoon! 
Walking on the railway track 
Had us looking for' and back. 
Alit na Cuile was difficult going: 
Jungle undergrowth was slowing. 

Thursday was a cloudy day. 
To Dunnet first we made our way. 
Upper Old Red, some upended, 
Clardon Head was a 'mazing place, 
Suncracks everywhere, hard to face. 
Achanarras proved successful: 
Dipterus fossils by the bagful. 
Others travelled far and wide 
Finding scyelite, boiled and fried. 

Friday proved the finest day, 
By Kintradwell made our way. 
Navigation let us down 
In Navigale, that mighty town! 
Cries of 'Early coffee now' 
Stopped by Wally's earnest vow: 
'First the beach and then your chow!' 
Jet and corals in the van, 
Upstream we trekked with sieve and pan: 
Kildonan's golden promise waned: 
Capaldi's ice cream parlour claimed, 
We fled at last down Lothbeg road 
And home to Rogart with our load. 

For the record the Strontian Hammer citation was as follows: 

To John Laxton in recognition of services to Wards for driving to distraction 
with due care and speed at all times and for preserving half an exhaust pipe. 
Others can be said to have driven to the relief of those beleaguered but John 
drove to maintain the beleaguerment of those unrelieved. 
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The only other award made this year was to Ian Hogarth for services to Mr 
Capaldi and for maintaining the economy of Brora. 

Quotes of the week included: 

'I couldn't fit the whole toilet roll in my pocket' and 
'There might not be any gold in this river but Tim's in it' 

Note: 'dogch': pidgin Gaelic for canine assistant. 
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