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MEMBERSHIP

At end 149 Atend 18
30 Sep., 20D 30 Sep., 200
Honorary Members 5 5
Ordinary Members 306 300
Associate Members 62 67
Junior Members 19 23
TOTAL Members 392 395
New Members 34 23
Memberships Closed 24 10

Overall membership numbers have remained fairly static, with theeaserin
memberships closed being more or less cotlaéanced by the increase in new
members joining in the 149 SessiofThe memberships closed category rolls up the
numbers resigning and the terminations due to non payment of subscriptions.)

R. A. Painter
LIBRARY

The Societyéds Library has been reorgani :
the efforts of the Assistant Librarian and a small but dedicated team of helfess.
reorganisation has been effected as follows:

Reorganisation of the Jmal Library. The journal library was rapidly running out of
space, and a number of back runs of weekly and monthly journals, plus unused
runs/dead runs were disposedi dfiaving been offered to the University Library and

to members. In addition, reorgaisation of space in the book library allowed the
transfer into this library of the Geological Survey Memoir collectidhis collection
covers the whole of the UK and is now available for borrowing and consultation.

A number of older journal runs in th®ok library remain to be disposed of.

Acquisitions. Over one hundred new books have been acquired by the lithiary
Sessioni these books being in large part via gifts and bequésts.vast majority are

up to date publications ranging from introdugtaorks to specialist studies.

Book Library ReorganisationThe influx of new books has meant that the library has
had to be reorganised and redundant volumes weededhoaddition the locations of

all the books are being noted by relabelling thpine numbers, as a prelude to the
production of a new catalogliethe last catalogue being over twenty years dtds

hoped to finalise this catalogue within the next session.

Map Library. The Soci etyds map | ibrary has ber
(onshore and offshore) geological maps provided free under our arrangement with the
British Geological Survey.This library forms parof the departmental collection,
housed in the Honours labs. in the Gregory Building, and is to be reorganised within
the nextSession to provide more space for the new maps.

4



Library Usage. Usage of the library has been at a low level for some time, despite
successive efforts at drawing its facilities and scope to the attention of mendbers.
fresh publicity effort has beemade during this session, including the exhibition of
new acquisitions at posteeting coffee, the prominent signposting of the route to the
library, and drawing the attention of DACE students to its existeAcanall increase
in users has resulted, bmany members still need to be convinced of the value of
what the Society possesses.

C. J. Burton, Librarian, and S. Leishman, Assistant Librarian.

SCOTTISH JOURNAL OF GEOLOGY

The full 192 pages for volume 43 were published in 2007. Hardcopy uptake via
libraries and trade subscriptions continues to be an issue, although data suggest that
the Journal suffers slightly less from this than some comparable publications. Online
use continues to grow and it is gratifying to see the continuing increase texull
downloads. These raise the profile of the Journal and should eventually influence our
impact factor. Discussions are in progress regarding a wider electronic exposure.
The trade subscription is £140 (2006 price) and the subvention from the Society
volume 44 has been held at the same figure aségsion.
C.J.R. Braithwaite
PUBLICATIONS

The year showed a profit of £246 thanks to the generosity of members and adult
classes. We now have very few commercial sales. Five new titles wate m
available to members during the year, making the total titles 50 plus maps. The book
value of our stock is £10,600. Seventy percent of this amount is represented by the
Glasgow and Girvan Guide and 10% by the Building Stones of Glasgow. Council is
currently considering the implications of these stock values.
Roy Smart
WEBSITE

The welsite continues to be well used. This session it is proving to be more difficult
to derive statistics about webasytemsdlui® t o
hoped to have more information at the AGM

http://www.geologyglasgow.org.uk/ Neil D.L. Clark

STRATHCLYDE RIGS GROUP

In Februaryve vi sited the Muirshiel Barite mi
because of deep snow! We'll be back.

In April the Group was instrumental in arranging the first Scottish Geodiversity
Workshop, chaired by Mike Broveof UKRIGS. Delegates from all ov&cotland

heard speakers from SNH, BGS and Midlothian Biodiversity Partnershgms
covered were audits, action plans, funding, promotion, setting up a RIGS group plus
learning from each others' experiences. We were encouraged to respond to
consultatiols with national bodies to promote local public interest in geoconservation.
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As the Scottish planning system favours biodiversity, efforts to promote geodiversity
will be more effective if the bio and geo aspects are linked.

We have had input on issues kuas the Scottish Mineral Information Policy, the
Fossil Code, geodiversity for planning officers, and ensuring geology is included in
the Dams to Darnley Country Park Biodiversity Integration. We are supporting the
bid for a RIGS Development Officer irc8tland.

The Workshop lé to a proposal, by the Scottish C@bup toretain a section of the
Spireslack opencast mine as a RIGS. Following avifg a meeting on this major
project will be held with Scottish Coal and East Ayrshire Council. AlsAyirshire,

the rocks on the shore at Portencross are being proposed for RIGS designation and
promotion

We and Stirling RIGSGroup are partners with BGS in a grant bid "to deliver
geodiversity knowledge and data to the Loch Lomond and Trossachs Natiddal Par
This would include a geodiversity audit of the whole Park, but in the meantime we
want to produce an interim leaflet on Balmaha as the Ra#ils geologicahttraction

for the casual visitor. Funding has been requested from LLTNP/SNH.

A RIGS initiaive within the City of Glasgow started with Fossil Grove in Victoria
Park. Read all about it in the December issue of Earth Heritage Maga¥uweare
preparing a leaflet for distribution in 2008, and will be working with the City Council
and SNH to develp and promote this wordlass site. A number of other areas in the
city are being investigated, as Glasgow's geodiversity deserves a much higher profile.
The Campsie Glen RIGS designation is being progressed through East
Dunbartonshire's Local Plan amge hope to have the leaflet ready for Spring 2008.
The Council are reviewing their Local Nature Conservation Sites (LNCS) and we may
be involved. Craigen Glen, South Hill could be nominatédwvas the locality of the
Society's first ever excursion indy 1858!

See- www.geologyglasgow.org.uk for all our leaflet details.

Stuart Fairley
TREASURER

Income and Expenditure Account for Year Ended 36 September 2007
(Scottish Charity Number SCOO73)1

200506 200607
Income
1. Subscriptions
Received by Bankers Order 6,540 3,979
Receivedoy payment to Memb Sec incl 2,355
Deduct paid in advance this year -120 -300
Add received in advandast year 0 6,420 120 6,154
2. Investment Income
Dividends 572 546
National Savings 1,871 2,443 1,956
Revaluation of Charifund investment 0 9,807 12,309
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3. Tax refund (Gift Aid) 1,075 1,048
4. ConocdPhillips prize 233 117
5. Net surplus Publicatiasales 308 246
200506 liab
6. Saturday excursions income netted 1,175
expenditure netted 1,160 15
7. Weekend excursions income  netted 2,070
expenditure netted 129 2,013 57
8. Donations 0 200
9. Float refund 20 0
Total income £10,638 £20,145

Expenditure

1. Scottsh Journal of Geology 4,500 4,500
2. Meetingsincl speakers, mealsice 1,865 658
Room hire extra (E632 accrued for Spring 2006, total cost £977) 345
Room hire Autumn 2006 365
Room hire Spring 2007 (provisidanto be invoiced) 1,043
3. Publication oProceedings 1,998 440
4. Billets,pr oduction incl HE® Secbds exp3in
5. Sponsorship grants 2,150 500
6. Library 851 535
7. Insurance 520 522
8. Conoc@hilips prizes 300 350
9. Mull Guide survey 260 0
10. RIGS 40 0
11. Hunterian 2007 fund 250 0
12. T N George Celebrity Lecture 20 0
13. Socsiteet yds web 0 0
14. Affiliation fees 32 289
15. Admin cost$ postage, stationery, telephone etc
MembershipSec 200607 0 645
Chairman 0 104
Treasurer 20007 0 54
16. AGM ependiture(net) 35 0
17. Donations 10
18. Write off- overstock unsaleable publications 8,573
Total expenditure £14,049 £19,322
Profit/loss -£3,421 £823
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Balance Sheet as at 30September 200

Member sd& Funds 200506 200607

Balance as at 30/09/2006 £66,610 at 30/09/05 £63,190
Surplus/deficit for the year -£3,421 up to Sep 06 £823
Balance as at 30 September 2007 £63,190 bal at Sep 06 £64,013

Represented by
ASSETS

Current assets
Cash at Bank:

Royal Bank of Scotland Account 3,295 4,945
National Savings Investment Accoun89,594 42,889 36,550 41495

Cash in hand:
Publications Sales Officer 33 50
Membership Secretary 0 200
Secretary 0 0
Meetings Secretary 0 35 285
National Savings Income Bond 12,000 12,000
Investments at Cost 1,026 1,026
Revised valuation of Charifund investment 0
Debtors forPublications at 30/9/0 30 31
Stock of Publicatios 10,768 2,092
Current assets £66,745 £66,736
LESS LIABILITIES
Subscriptiongaid in advance -120 -300
Moneys dueby Society -2,056 -1,043 -1,343
(room hire Spring 07)
Restricted Funds
T.N.George Fund -380 -380
Hunterian fund -1,000 - £3,556 -1,000 -£1380
2006Net Assets £63,190 2007 Net Assets £64,013

10,833



Signed as approved by the Trustees: é é
Dr Alan Owen President and Trustee on behalf of all the Trustees

Signed by the Independent Examinerés €
Dr Ben H Browneand Miss Sally Rowan

PROCEEDINGS

After a gap of some 6 years, the Proceedings for Sessions 142 (19991 2002)
were printed and distributed during Session 148, in two booklets wis&ds in
each, using Pandaprint, of Garscube Road, Glasgow. Sessions 146 and 147 were
subsequently printed in separate booklets and distributed in April (2006) of Session
148, while those for Session 148 were distributed in April (2007) of SessionTh49.
booklets were distributed by hand where possible, at Society Meetings, Excursions etc
to save on costs, and the remainder by post. Proceedings for Session 149 are
presently being collated and it is hoped to have them ready for early in the new year
of 2008.

Margaret Donnelly

MEETINGS

Our 149" Session opened with Mike Benton frdBnistol University giving his T N

George MedalLecture, describing new evidence from Russia on the-Badmian

mass extinction whos®ot cause was probably massive volcanic eruptliorsiberia

leading to acid rain, soil stripping, global warming and @moxIn November,

Godfrey Fitton from Edinburgh University told us about the origin of the submarine
Ontong Java Plateau which is by far the largest known magmatic event on Garth.

the evening of the AGMyetiring President Chris Burton gave his Presitik
Address entitled AThe Geology of the |
youngest product of the evolution of a mantle plume, the Madeira hotspot.

January 2006 saw Paul Barrett of the Natural History Musgiuenhis postponed talk
describing tle series of dazzling discoveries of feathered dinosaurs that have been
made in the quarries of Liaoning Province, Chivaur Meetings Secretary mounted

the podium in February to illustrate the use of the sea kayak in geological study.
Dinosaurs were agaion the agenda in March when our own Neil Clark had us
ifTracking dinosaurs from Scotland to Wy
dinosaurs probably roamed both locationStuart Archer from Conoéthillips in

Aber deen g abamscape evalutido nom i i t ed heeBasinandn s 0
Range Province of the southwestern USA to illustrate his subM&.mb er s & Ni ¢
closed the season with the usual interesting and mixed prografrcontributions.

Jim M. Morrison
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Thursday 12 October2006
After the following citation delivered byr Alan Owen,the Professor Thomas
Neville George Memorial Medalwas presented by DMichaelKeen to

Professor Mike Benton University of Bristol.

Mike Benton started his academic career as a zoologist, graduating with a
B.Sc in that subject from Aberdeen University but even as an undergraduate he saw
the palaeontological light and he went on to undertake a PhD at Newcastéditgiv
on the functional morphology and relationships of a reptile species from the Triassic
of Elgin. Following spells at the Nature Conservancy Council, the University of
Oxford and Queends University Belfast,
Earth Sciences at the University of Bristol in 1989 where he was awarded a
professorship in 1997 and since 2001 he has been its very effective and highly
respected Head of Department.

Mi keds publ i cat i oHis firstgpapers vibre writtewsilsta g g e r
he was still an undergraduate and whilst the core of his work is in vertebrate
palaeontologyi including writing what has become the standard textbook on the
subject, now in its Third Edition his work includes substantial contributions on trace
fossils, evolutionary theory, biodiversity change, mass extinction (including a highly
acclaimed book on the eRermian extinction), taxonomic procedures and the
conservation of palaeontological sitesde has written text booksdited mighty
tomesi including the 845 page compilation on the Fossil Redorahd provided
insightful reviews of more books on palaeobiology and evolution than many a
university library holds on it shelves.

In addition to the multitude of research papers and books, Mike hasamade
major contribution to communicating palaeontology to the wider pualiging from
articles in New Scientist, through entries emcyclopaediasand chapters in the
Guinness Book of Records to a huge number of popular books on dinosswii§
you(oryour of fspring) have a copy of -0The
Ever Book of [Encycogaedimrfs 0Awers olnhee Di nosaur s
a few, then the author is sitting right here with us tonigairthermore, this skill at
engaging the gemal public is also manifested in appearances in numerous TV

documentaries and a major role in putti
with dinosaurs6 series a few years ago.
The T. N. George Medal is awarded #Af c

st r at i gorhipdonsiderable contribution to the science of palaeontology and
the communication of that science to the wider public, Professor Mike Benton is a
more than worthy recipient of the award and | am pleased to call on our Vice
PresidentPr Mike Keen, to make the award.

Professor Mike Benton then addressed the Society on
THE END-PERMIAN MASS EXTINCTION: NEW FIELD WORK IN RUSSIA

The endPermian crisis was the biggt mass extinction of all time afifit cameclose
to total annihilation. Most previous research has been on marine sections in China
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and elsewherehut the impact on continental settingss beerlittle studied. New

field work on terrestrial successions in Russiwealsthe devastation caused to
vertebrate ecosystems, ammlovides evidence about the nature of the physical
environmental changesSepkoskd graph(1990)of total numbers of marine animal
families througththe Phanerozoidédentifies five major mass extinctions, with a loss of
52% at the eneéPermian but onlyof (117 12) % during the other four.Block
diagams fromChinashowa rich, complexlife before thePermo/Triassic Boundary
(PTB), thriving in a bioclast limestone but this changd abruptlyto black muds
havingonly a few shelly specidsan(80i 95) % loss of speciesVolcanicash bands
provide datesBand A, 251.4Mla, is followed by a 90% drop in species; there is then
rapid origination and extinction of O6wec¢
250.7Ma. Thisis much more instantaneous thae ®/T extinction. The onlyother

0 P Ttdrestrial sectiodis in the Karoo in Africawhich reveals extinctions through

60 metresstartingbdow the PTBi but is this reglor the SignoiLipps effect, i.e. is it

an artefact of fossil collecting and/preservation?

The currentview of the cause of the disastsupports an Earthound model, such as

that produced byVignall (2001) br the Siberian flap eruptions, londinked to the

PTB. Outgassed sulphur dioxide, chlorine and fluorine wtedd to acd rain and
increased continental weatheridge tothe loss of plants, while carbon dioxide would
promote global warming and anoxic oceans. FHEC value shifted far towardsd

12C, possiblyaggravated bylissociation of gas hydrates from the sea bed.

An extraterrestrial impactheory is supported byéreased values of iridium reported

from China, and shocked quartz from some sites, but these claims are disputed. The
subsurface Bedout crater in Australia has been suggestechasidate, but thidoes

not appeacircular fromall aspect, and so has not found general acceptance.

The Permian Period was named by Sir Roderick Murchison after the Russian town of
Perm where, in 1839, he found marine beds between Carboniferous and Triassic
rocks. Hehadtravelled widely,trying to link the UK marine beds across Europe, and

to establish an international stratigraphic successionr speaker described osvn
journey into the Urals, via St Petersburg and Moscow to Saraktash and Kulchomova
where Upper Permiatedswere deposited in lacustrine and fluvial settings. eSé
cyclical sedimerst becomdine grained upwardt the PTB thenchang to massive
conglomeratesan indication ofdramatic change in the rate of runoff from the Urals,
alsoseenin the Karoo The Urals were rising at théme, but this change in rate was

due to loss of plant cover and not to local tectonics. Russian geologistsudid
workhere in the 19506s |l ooking for natur
alluvial fans on the westide of the Urals, around Tverdokhlobov, and traced their
sources back into the mountains. There are enormous gas fields and detailed maps
were made, but only about 100 copies of each exist and these are kept in security by
the State.Unfortunately the esearchers did not keep their notes!During current
digging huge footprints of the reptifgcutosaurusvere found. Below the PTB there

is an abundance animals including the reptileLystrosaurus but above, there is

only Lystrosaurus is he the geat survivor?

This was a real apocalypse witllobal temperaturgise, superanoxia, a productivity
crash, heavy rafall and stripping of the soik major extinction on both land and sea.
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Thursday 9th November 2006
Professor Godfrey Fitton, (Universityof Edinburgh)

ORI GI N OF THE SUBMARI NE ONTONG JAVA PLAT
LARGEST IGNEOUS PROVINCE

The Cretaceous submarine Ontong Java Plateau (OJP), in the western Pacific Ocean
NE of Papua New Guinea, represents by far the largest known magmatic event on
Earth. Large igneous provinces, (LIPs), of which the GJBnie, represent rapid
eruptionof basaltic magma onfaugescale In the Pacificthar occurrencesuddeity

peals at ~120Ma andtheyc over 1% of Braundthisdirme tleepaoles a c e .
stopped reversing.Boreholes drillechearthe Solomon Islands have provided an age

of 122Ma, erupted over not 10Ma. The OJReruption wa much largethanthat of

Laki fissure, and the Plateau isuah bigger than Olympus Mons, on Margt. would

have cawsal seriousenvironmenal damage, releasing sulphur and carbon dioxide.
LIPs have beenlinked to mass extinctionsi the Siberian Traps to the
Permian/TriassidBBoundary and the Deccan Traps to the K/But others do not
connectaswell.

Plate Tectonic rmonstruction of the southwest Pacific steavat the OJP formed far

out in theoceanand then movedlose tothe Solomon Islandsin the Ocean Drilling
Programof deep basis, beneath km water, ach hole is labelled so thatcan be
relocatedwith GPS. The corescontain pelagic sediment, ifow lavas and pillow
breccia ofolivine/plagioclasebasalti a volcanoclastic sequence with accretionary
lapilli, and fossil wood. Site 1184, on the edge of the plaé@aiuthought to be ~ 5km

from the eruption s& revealsvery thick volcanic eruptionsand interaction with
water, but ndarge bombs, or clastsThe remarkably uniform composition of ti@JP
basalthas recently beedemonstrated it is more like Hawaiian than MORBSs, and
plots below the alkali/thelite line. This suggests that it came straight from the
mantle without much evolutiomequiring around 30% melting of the mantleith

very high temperatures (probably 1600 8250°C hotter than normal), apdovides
compelling evidencéor a mantleplume origin. Howeversuchvigorous upwelling
should have raised the plateau well above sea level and yet nio&irafed indeep
water (~ 1000m), followed by subsidencend low volcanicity beneatlthe plateau.

This paradox has led to alternative hypsedor the formation of the OJP

EITHER : The mantle wadfertile and melted to basalt.If eclogite was present, it
would meltmore easily, i.e. it was mixed with subducted oceanic crust

OR: The mantle was hydrotisbutthe OJP glasses are very dry.

OR: A massive asteroitmpacti presentlyfashionablé plungeddeepinto the
aghenosphere so that all the lava fornaeance, like the mare on the MooBut this

would haveproduced a20 km diameter crater and there is no impact evidenckein t
Aptian record.Also, if only the upper mantle was involved, then the basaltsldhme
similar to MORB, but they anm factdistinct from Pacific MORB.

The currently favoured theory is the rapid decompression and melting of anomalously
hot mantle in he head of newly ascended mantle plumes. Howehisr,does not
explain theslim evidence for sulaerial eruptions And so the originof the OJP
remains enigmatic.
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Thursdayl4" DecembeR006
ANNUAL GENERAL MEETING

Thanks were expressed to retiringmieers of CouncilPresident Dr C.J. Burton,
Vice President§ Dr C.J.R Braithwaite and Dr M.C. Keen, Hon. SecretaBr lain
Allison, Excursion Secretary Mrs C. Mills, Librariani Dr C.J. Burton, Minutes
Secretaryi Mrs M. Greene, TreasurérMr M.H. Aiken andOrdinary membesi Dr
B.J. Hamill, Mrs N.G. HornibrookMrs R. McCuskerand Dr A.W. Owenfor their
contribution to the work of the Society over the past three yeBingnks were also
due to the editors of the Scottish Journal of Geology, DIRC Braithwaite and Dr
R.M. Ellam, who are elected annually and who are willingtamdfor another year
The business of the AGM was followed the Presidential addredsefore our annual
Christmas social including wine, soft drinks and nibbles.

Dr Chris Burton (University of Glasgow)
Presidential Address:
THE GEOLOGY OF THE ISLAND OF MADEIRA

Madeira, a geologically young islandtg oldest rocksare 5.2 Mai 16 Ma)is the
youngest product of the evolution of a mantle plume, the Madeira hotelpiot) can

be tracedfrom Madeira north to the Azorés Gibraltar Fracture Zone.With the
Canaries and Azores, it f or ms Macrones
geolog is complex,with violent volcanicity and quieter episodes of sedimentation
Life flourished on the islandeavinga rich fossil record of tropical marine life and
unique land flora and fauna. Discovered and settled by the Portuguese in h20, it
central mountaig) 5000to 6000 fed high, coastalcliffs up to 750m, andone beach

of black sand. There are two setsaattive rift systems, N S, Ei W, andstrongly
sodic alkaline basalts; only the dykes are fractionally iliést. Intrusions are
uncommon but there is gabbro and one essexite. Deep magma chambers are not seen.
The Basal @mplex Stagef massive eruptions seenin the steep central mountains
and footpathon the east side of the islanddominated by pyroclastics, there are
scoria cones and a few lavas, tunnels and laterite horiZzbheland then subsided
close to seaelvel and esion occurred at an enormous rat.small limestone reef
half way upone cliff has abundanttropical shallow marineoral and microfossils
which are older than Ma and may bé 21 15Ma.

Most of thei s | aracklférmed during the Main SHid Building Stage. Thereare

lava flowswith columnar jointing containing mantle xenoliths of harzburgitasd
gabbros with deep tropical erosibrthe Quaternary climate was much warmer than at
present. Point bars, fluvialsedimentsflood plains ancplant depositsdevelopedat
marine lowstangdareexposed by a large, ancient river valley which extended far out
to sea when sea levels were low&he idand isrepeatedlynoving up and down.

During the Mature Stage, 0i70.5Ma, adivity wanedandthere were fewer lavabut

high level plateaux (5000eé&) with peat bogs and heathern2 high @imilar to
Scotland)developed This stagewas fissure fedwith NE 7 SW rifts, andcopious
cedar charcoakas created
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The Late Stagsaw activity wandurther with very few lava flows filing the valleys
from cones and lavaunnels,now cut throughby a modern river. The scoria and
pyroclastic deposits are unconsolidated, but buildings have been constructedbn top
them There is a very fast rate of erosj@ndrain createanassivemud slides Huge
swarms of largerachyte and phonolytdykes were produced at every stage.the

far west, near Pranhthereare aeolia sediment$ fossil sand dunes &00kai 4.5

ka; dimate indicators includdossil land snails whichallow dating. There was
grassland, scrub and forest but this is raiigh altitude because the island is still
rising. Finally, the impact ofcultivation andthe Portuguesevho cutand burnedll
thewood led tonumerousextinctions.

This was arinformative and fascinating account of the latest work on the geology of
Madeira.

Thursday 11 Januan2007
Dr Paul Barrett, Natural History Museum, London

FEATHERED DINOSAURS FROM CHINA

Over the past 10 years, dazzling discoveriggathered dinosaurs have been made in
the building stone quarries of Liaoning Province, near Beijing, People's Republic of
China revolutionising our views on the evolutiof birds, feathers and flighfThese

go back to the discovery in 186 the Lae Jurassic of Solnhofeof Archaeopteryx

a mixture of bird and reptileyhich seemed to fit one of Darwins i nt eandne di a
created a major controversylt had flight feathers, but also the reptile features of
clawed fingers, toothed jaws, and a bamayl, and is descendegossibly from
cocodilians. and t b endad éating dindsauBsOwdish shared
features with birds were fourid the Lower Cretaceous ofdkth America Today,

most palaeontologists agree that birds are flyingshines, but there is lesensensus
among ornithologists!The Chinese fossils werdiscovered by peasant farmevgho
removed large numbers, selling them and producing spectacular high profile forgeries
for considerable amounts of money. Thesil depods, in the Yixian Formation, are
intercalated lacustrine and volcarsiedimentswhere zircons have provided an Ar

Ar age of 128.4 121.6Ma (Aptian). The frequent eruptions of local Jehol volcanism
produced huge ash flows and mass mortality eventh, exiceptional preservation of

soft tissue, gut contents and large skeletons. Waisa flourishing and diverse
ecosystem withmany different animalsi insects, molluscsfish, crustaceans,
pterosaurs, other reptiles, amphibians, many early birds, manamdlplants.

The finds include:

Atheropod dinosaur, wi t h Opr obubrotesaatetyer s 6
colour bandingiladhd kutdsar Were the fdathers fark e | e
thermoregul ation, display or ¢éé¢.

Caudipteryx(oviraptorosaurs This has real feathers, but not for flight, on its stumpy

arms and tail; they would be very good for display, insulation or incubating eggs

Anovi raptor with Obird broodingd behavi ol
a nest, exactliike birds.
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Troodontis(therapods) a complete, sleeping animal, just like a living bird, preserved

in its behavioural stance.

Sinornithosaurus known as O0Dave6 or -kkafeahgrs,buapt or
still not flight feathers.

Microraptor, with huge feathers on its arms, taildlegs. It may have used them as

a parachute!

In one species, half the skeletons have very long tail feathers, suggesting male/female
differences. Birds evidently evolved gradually from previous features in dcclass
transformation series. The robin is a direct descerafanRex

A herd of dinosaursvas found indicating that they were soci@between 1 and 3

years old, and ~ 1m acrgsas well asnany other dinosaurs, mdsess thar8 m.

Several J iadiudel the @irét iplacentalsndgammal, first flowering plant, first
mammal, first pterosaur eggs and its embryos. There is an unusual mix of animals
6relictd taxa, early reptiles, endemic

Lower Cretaceous, ltina was an island but the Mongolian Okhotsk Sea has since
closed. Some species of birds and invertebrates are represented by thousands of
specimens, allowing palaeontologists to reconstruct their habits and ecology at
unprecedented levels okthil. Unsirprisingly, here isstill much excavation and

work to be done;his was a fascinating lecture raising many intriguing questions.

Thursday8™ February2007
Dr Jim Morrison, Geological Society of Glasgow.

GEOLOGY BY SEA KAYAK

Coastlines present manyagniicent rock exposures, which arbpwever, often
difficult of access on foot, where&ayaks allow close approach tioeseotherwise
prohibitedrocks. The sea kayak is light and almost unsinkable (like the Titanic!) and
can be operated by one persorshallow waters that ahallengingfor largercraft

It has a hollow hull, and abundant space in three compartments to carry camping
equi pment sufficient for eToelangkayaktawls o f
easily in a straight line, th&hort kayak doesot and is used inland. The sea kayaker

is the captain, navigatand power unit, all in oneOur speaker began kayakingnen

he wasassisting Dr Brian Bell with the new Field GuideMiill, after meeting some
committed lifelong kayakerwhile leadingan OUGS tripto the islandin 2003. He

gave a hilarious account of getting started, using an old sea kayakhevitmiversity

of Glasgow Students Club. Loch Lomond was easy, but Machrihanish quite a
different story! Hemissed thearrargedmeeing place and sowvent out alone and got

a major fright! However, he subsequently began learning with an expert and sailed
round the Summer Isles, Skye and the Torridonian coast

Advantagesf the kayakinclude the abity to reach inaccessibi®cks to see rocks

from a different perspective, to approach close to wild life such as ospreys, otters and
seals and to meet other kayakerRisadvantagesclude unsuitableweather, ending

up in remote camping placebe difficulty of controlling theboat while trying to see
rocksand usea cameraandcamera splash.
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Our speaker described taking the kayak on a trolley on the ferry to Arran, before
setting off up the east coast round the Cock of Arran, and completing a figeighbf
round the Big ad Wee Cumbraes, with spectacular basalt columns on the latter. His
slidesincluded Loch Lomond with its four islands d¢me Highland BoundaryFault,

other islands ofits northern branch ambcks at lev water revealing serpentinite and
Upper and LowelORS conglomerate. Near one island, the loch was seen from an
unusual anglastwo ospreys circled above Inchconachan.

We viewedLoch Melfort, at the souttrn edge of the Lorn lavas, in which kelp
forests,and urchins and starfish grazing on algesuld be seen through the clear
water,as well atters at play near Degnish Point. The lava field athegoutheast
coastof Mull extendsfar under the sea to the northwestlaa little to the southeast,
while the Moine underlies the aend outcrops on Ardnaurchan. Mull is a &riple-
deckebof Moine, Mesozoic and Tertiary Palaeogene. ftmmerous exposures of the
Mesozoicaremainly Jurasic, as on the Laggan peninstitas very thick towards the
western corne andoften contorted by intrusionsThereare abundantdykes, some
displaced by small faultsWe sawpicturesfrom Loch Sunart and Ardnamurchan, and
fromwh er e o0 urhadtasgueee kheough gaps between the islandseréh

high water is a requisite, as well as some interesting campsitey isdlated coves;

the south coasts of Mull and Ardnamurchan, Ben Hant d Ma dNbse alln 6 s
appearedrom a differentperspective.

This was a very interesting, entertaining and humourous lecture, and certainly
provided the audience with an alternatiiew of geology.

Thursdayg8™ March 2007
Dr Neil Clark, Hunterian Museum, University of Glasgow

TRACKING DINOSAURS FROM SCOTLAND TO WYOMING

Dr Clark delivereda very entertaining talk about the history of dinosaur discovery in
Scotland wheredinosairs are a rarity. Although they have been knaw England

and elsewhere for over 300 years, it was only in the last 23 years that dinosaurs began
to appear in Scotland. The first discovery was that of a singterd®ng ornithopod

track discovered in982 from the Lealt Shale Formation, on the Isle of Sk$&ce

then, other tracks, and bonesave been foud an Skye, mostly on the Trotternish
peninsulaalthoughbone and footprinteave also beefound in Elgol. Thefootprints

and trackwaysccurin the Middle Jurassic Valtos Sandstone Formation, Duntulm
Formation and the Kilmaluag Formation, while dinosaur skeletal remains have been
found in the Broadford Beds Formation (Hettangian), the Bearreraig Sandstone
Formation (Bajocian) and the Valtos Sama&t Formation. Recent discoveries in
Wyoming of dinosaur footprints of the same age as those from Scotland, suggest that
similar animalswere roaming the hot dry plains of North America. The environment

in the Middle Jurassic of Scotland was wetter tiiyoming, as it is today, but the
dinosaurs seem to have been just as abundant at bothBit€$ark described his trip

to Wyoming to compare the Scottish footprints with those of Wyonsoge were

very similar, despite having been 5,000 miles apath@Mid Jurassic. He haal
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little difficulty in getting permission to visit the sites because the Wyoming authorities
are very protective of their treasures. No Mid Jurassic bones have as yet been found
in Wyomingi so one up to Scotland! Hexplainedhow footprintsare attibuted to
particular species:drbivores have rounded toes, caanes pointed ones with claws;

the dimensions of the tods angle of the point, distance between the two outer toes
etc.i are measurednd, amazingly, species can berntfied from this! The lecture

was illustrated with photographs, moulds of two tailbones, one from a small carnivore
and the other, 100 times bigger, from a sauropod, and some rubber models of
dinosaurg very useful to the uninitiatedThe Isle of Skyean be regarded as one of

the foremost Middle Jurassic sites for dinosaur remains worldwide and continues to
reveal its secrets about dinosaur life in Scotlandre and morevery year.Dr Clark
concludedby announcing that the refurbishment of the ldanh Museum was
almost complete and the Museum will be open in May.

Thursday 2" April 2007
Dr Stuart Archer, Conocdrhillips, Aberdeen

LANDSCAPE EVOLUTION IN RIFTED TERRAINS

The Basin and Range Provina# the south westernUSA is a striking desert
landscape. The combination of extensional tectonic forces and changing climate has
created a distinctive geomorphology that has been a playground for earth scientists for
over a century. From the top of the mountains to the valley floors, there isfeofeli
11,200 &4, with Death Valley ai 282 fee extreme and unigquéthe biggest hole in

North Americ& The area is a series of long linear mountain ranges and basins with
playas and salt pans im antracontinental rift settingsediment eroding fronthe
heights fills the basins, and alluvi al f
resuls from the meeting othe Pacific Platevith North America creatingthe San
Andreas Fault complex; the Pacific Plate is moving north producing shearing, a
tearing part of the crust.Thereis alsothe gravitational collapse of the ancient Sevier
orogenic belt which started in the Oligocene35 Ma and continues today, as
evidenced by earthgltes and geothermal activity. Theajor faultsmay be high
anglenormal, or listric, andll form very regular half grabenabout40 km apart with

more tharl60 tilt blocks. The climatis arid to semi arigcommonly found at 30N

around the worly and water collects in the basins, from rivers on the Colorado
Platear and surrounding wetteegions One basirmay havea river flowing through

it and so has a large salt pavhile its neighboumwithout a river hagnly a small salt

pan. It is a very variable environment, wittm averag& i 10 inches of rain per year,

and temperature of 8%. Some parts are quite wet because of high mountains; some
mountains have their own climate and generateirdfrese are relict climates of the
Pleistocene Ice Age,lven the area was much wettegund 18 ka there was the huge
Lake Lahontan. Climate, tectonic activity and base level determine the type of
landscape formed, and can be plotted on a triangular diagram. Normally base level
would be sea level but here it is the floor of the valley, dictating thengial energy

of the sediment andvater. At the beginning of the 2QCentury, William Morris
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Davis published a very simple O6Theory
high ruggedmountains (young) gradually eroding to lower rounded hills (mature) and
then to fla land (old), but currently the idea of straightforward peneplaining is not
widely accepted because we now know that there is much variability. This traditional
model has been revisited using quantitative observations from satellite imagery,
seeking to bridgehte gap between geomorphologists and geologists, and highlighting
the links between landscape maturity models and rift evolution models in which the
synrift landscapes evolve into pesft landscapes with the formiah of inselbergs
(alluvial fan nunataky In the study area, there is a recent active range faoit,
range front variability; dults are seen to hamped their positiors. The Ruby
Range is young with high mountains towering over low valleys and alluvial fans
starting to form, while th&an Antonio Range is oldits low mountains peer over a
wide plain into which major alluvial fans have already transported all the sediment
and filled in the depressions. In some places the fan captures sediment not from the
nearest range but from tHargerone beyond, and the flofinds a way through,
possibly along a fault. An understanding of dh@rocesses can delivgrossible
modern landscape analogues for use in the exploration for and the production of oil
and gas reservoirsThe Basin and Rage Provinces one of the best places to try to
understand the subsurface of the North Sea, which was &t BOthe Triassic, with
probably the same arid climate and extensional regime, mountains in the background,
and a river which flowed north to thebareal sea, or to south to the Tethys Ocean.
This was an informative and fascinating lecture, illustrated \itlselection of
stunning slides.

Thursday10™ May 2007
MEMBERSO® NI GHT

We acknowledge with thanks the contribution of our members notealvbid
the success of this evening.

Short talks

Plume-textured (Cocos) geodes Julian Jocelyn

This was an illuminating account of the latest theories of the formation of geodes by
the deposition of chalcedony, a cryptocrystalline variety iti€as from colloidal
solution or silica gel. This replaces the rim of the calcite pebble, and is followed by
oscillations of growth between chalcedony and quartz.

Strathclyde RIGS: Report of Activities Margaret Greene

Our speaker outlined theork of the RIGSGroup and presented an update of sites
considered. Ardmore Point is now established as a RIGS site and an information
leaflet has been produced, while progress is being made with Campsie Glen. Other

18

(



sites receiving attention are the i@rmine at Muirshiel Park, which is quite
dangerous just now, Portencross with its interesting ORS and conglomerates, and
Fossil Grové' in serious danger of neglect and closed at present. The group continue

to seek out worthwhile sites, bearingin mihé twvo phi | osophi es: 0
betterthartGe o | ,0 gy @ d is émpastana |

Welsh dinosaur tracks: a tale of theft and recovery Tom Sharpe

This was an entertaining tale about dinosaur footprints on Triassic rocks around
Porthcaw] south Wales. In one locality they occur on loose slabs on the beach;
another locality was on Barry Island, near Cardiff, discovered in 1974 by students
who chanced upon them because the |ight
and small animal were made on the shore of an inland sea. The local museum lifted
part of the pavement, leaving more tracks in situ, while others were found both to the
east and west. Later, a 2005 Sale Cata
f r om Na&toh Basry I$fand for £480; then in Lyme Regis, Dorset, a shop was
found displaying 14 slabs. Some came from a coastal quarry near Cardiff and were
provided by a collector. They also appeared-dmag Others had come from an SSI

at Bendrick and had den stolen. Inhe subsequent investigation the fossiere

seized and the collector and dealers were cautioned.

Colourful Scottish garnets Julian Overnell

This was a detailed description of the many and varied Scottish garnets which our
speaker has collected and examined in thin section, at batha8d 390, and
included their geochemistry. Garnets conform to a general composition and formula,
with various metals substituted into the crystal structure. They occur in all colours
except blie. Pyrope varies from dark red to almost black and is widely used as a gem
stone while the grossular series is white through golden to cinna@on.speaker
described hilhomemade apparatus for measuring light absorption, and how metals
such asFe’™, Ti*" etc can be identified from absorption spectigach different ion
produces a specific colour: e.g. garnets witfi @re green.

Getting away from it all on Mull's SE coast Jim Morrison

Our speakeenthralledus with a selection of slides damenting his kayaking trip
around the three lochs and peninsula of the southeast coast of Mull, including a view
from space! It is not easy to get pictures of this coast, unless from the top of Dun Mor
on Seil, but we were shown its rugged and dramaitits ¢ising to 400/500feet, and

the geological map of the regidna colourful work of art, displaying the lavas and
igneous complex, with abundant dykes. The Great Glen Fault clips the southeast of
Mull; Moine rocks lie to the west and Dalradian to tlaste with Jurassic round the
edge. This wasmaentertainingale of camping and kayaking, investigating the local
geology and archaeologylazy beds, a shieling below the cliffs and a possible silver
mine.
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Displays

And there was the usual wide rangedigplays of rocks, fasls andphotographs
including:

Margaret Donnelly Memories of 2006

Julian Jocelyn Plumetextured (Cocos) geodes

Seonaid Leishmah Some geology of the Western Cape, South Africa

Charles Lesli@ Excursion photos, 2006

Julian Ovenelli Colourful Scottish garnets

EXCURSIONS
Saturday Excursions Report

12"May 2007  Corrieburn and the Garrel BurnDr Chris Burton and Dr Jim
Morrison, University of Glasgow. Participants: 19

16" June 2007 East side of Loch Loond. Dr J G MacDonald.  Participants: 13

21%July 2007  Siccar Point and the Hutton TraiDr Con Gillen., University of
Edinburgh. Participants: 25

4" August 2007 J oi n't Excursion with Edinburgh
Wall andHaltwhistle. Dr Stuart Clark, BGS Participants: 22

18" August 2007 Glen Orchy and Cononish Valley. Dr Geoff Tanner.
Participants: 16

8" Sept 2007 Silver Glen. Dr Neil Clark,Hunterian Museum. Participants: 14

These vere all very successful probably due to early organisation, and advertising in
the third (February) Billet. Thanks are especially due to Dr Chris Burton for
contacting the leaders before Christmas to arrange possible localities and dates, and
well as thesynopses All excursions were well attended, and trips 8 were full with
waiting lists. Unfortunately, the weather was not always on our side, unlike last year,
and we had copious rain on Excursions 1, 3 and 5. However, the geology was
fascinating ad at the end of Excursion 3, Drs Con Gillen, Mike Bravamd Colin
McFadyen offered to lead trips next y&aone to Jedburgh, to complete the Hutton
Trail, as this year we did not have enough time. The Joint Excursion with the
Edinburgh Geological Socigtwas in fact too ambitious we had a long distance to
travel, and a joint meal locally, with the result that we were very late in returning to
Glasgow. The excursion was arranged at a late date by the Edinburgh Society, while
we organised the meal, arkis led to a certain amount of confusion and lack of
communication between the two. However, many thanks are due to Seonaid
Leishman and Muriel Alexander who took over the organisation on the day, as | could
not attend. The excursion to Glen Orchy ammh@hish Valley was a bit challenging,
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although the geology was particularly i
and so hired a Z16eater bus with driver (volunteer minibus drivers are not
forthcoming) andthanks are again due to Dr Chris Burtohonkindly brought the
Department 6s Kango, and Mr Charles Lesli
pouring (!) that Saturday, and so there
3 & 4 we used Essbee Coaches, for 2, DB Travel who wereslgemnsive, for 5,
A&D Travel as they could provide a small bus, and for 6, members brought their own
cars as the maximum permitted on this excursion was 14.

Margaret Donnelly
Residential Field Excursions

Two residential field excursions took place in Z@hcompassing five islands.
In June Dr. Brian Bell (University of Glasgow) took 20 members to Mull, on the tenth
anniversary of the societyds | ast trip t
of Mull and included visits to lona and Staffa.eTWweather was dry and sunny in stark
contrast to the rest of the summer.
In September Dr. Doug Fettes (BGS) led 24 members on an excursion over the Minch
to Harris and Lewis. This was new territory for many members and highlights
included an exploration adhe South Harris Igneous Complex and the Mangurstadh
area of west Lewis.
I would like to thank Dr. Bell and Dr. Fettes for all the hard work they put into their
preparations for these excursions and for being such patient and approachable leaders.
| am vey grateful to the drivers who so readily volunteered to allow use of their cars
on these trips due to the logistical difficulties in hiring a coach. Finally, | would like
to thank Seonaid Leishman for deputising for me during the Mull trip.

David McCulloch

GARRELL BURN AND CORRIEBURN : 12 May 2007
Leaders : Dr Jim Morrison & Dr Chris Burton
Report by Robin Painter Participants 19

This excursion was a repeat of a similar excursion held in May 2006. As
well asmembers of the Society we were joined by representatives from the Kelvin
Valley Park agency and the British Geological Survey.

The excursion was in two parts. In the morning, startinglknfaulds
Farm above Kilsyth and ascending north towards the Ganfaslt, we viewed the
rocks of the Inverclyde Group of the Lower Carboniferous where they are exposed by
the gorges of the GartdBurn. In the afternoon, further west aascending towards
the Campsie &ult from Burnhead Farm above Queenzieh we vieved the
Corrieburn Section of the Lower Carboniferous rock succession starting within the
Strathclyde Group up into the Limestone Coal Formation of the Clackmannan Group.
There was heavy rain for most of the morning of the excursion, though the cloud base
lifted somewhat in the afternoon and the rain stoppRifting of the Midland Valley
and the resulting faulting has produced a series ofveesit trending faults which
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throw southwards, sthatin this areaascending northwards across the faults is a
transit from exposures of a younger formation into those of an older one.

In the morning in the lowest part of the Gar®urn wesaw exposures of
crevasse splay arfbbod plain sandstone deposiisterbedded witlsome thin organic
shaley layerscharacteistic of plant growth on the splays within cycles of repeat
marine indurations.This exposure is at the entrance ofoavrbackfilled mine adit in
the LimestoneCoal Formation, believed to be minor development seeking a local coal
seam Ascending north umlong the bounding ridge to the east of the burn we
reachedan exposure of the Kinnesswoodrfation in the second gorge, which lies at
the bottom of the Inverclyde Group near the base of the Lower Carbonifdraus.
the scale of the bedding was moressige than in the first gorgeThe rocks were
whitish with no obvious discoloration by any organic matter content, prompting the
observation that the depositional environment was from a large river system running
through a hot, otherwise arid environmekite crossed the burn up in the third gorge
and then returned south downstream, climbing up to the western bounding ridge to do
so. From this point we were descending towards the main Campsie FBldre
were clear views of the line of the fault as wada this descentThere are splendid
narrow gorges cut by the burn descending this routea wide hollow above the
northern entrance to the first gorge we observed an exposed cliff face with a
carbonaceous shale deposit at its base, another fairlyivassevasse splay
sandstone and an includéehs of coal i a succession suggesting deposition in a
terrestrial, marine fringing environment

At the Corrieburn location, in the afternoon, we saw the younger part of the
Lower Carboniferous sequence which es the Inverclyde Group visited in the
Garrel Burn. We ascended from Burnhead Farm, crossiegGhirnbog Fault to the
Corrielurn where we observed the Kirkwood Formation which is exposed there with
red horizons, from volcanic detritus of the Campai@s. The Corrieburn Limestone
at a younger level in this successiaexposed at the site of old quarries running up
the hillside. Samples of brachiopods, fragments of crinoids and bryozoan fossils were
found in the Corrieburn seotis of this parbf the Hurlet limestone. Further east,
younging in the stcession towards the Blackhallnhestone Brmation there is a
rusty brown sandstone which contaimoids apparently dumped there froam
adjacent shallow marine environment where such suspendediahatan be
generated. Further east, the most visually striking feature of this site is th®Il20k
cliff of shale which overlies the Blackhallilnestone The base of the cliff contains
the Neildon Shell Bed, which is a key stratigraphic locationcsirit contains
Crurithyris, a spiriferid distinguished becaysmlike its peersit was adapted to the
muddy conditions associated with deposition in this type of environment in the
Carboniferous. Happily, unlike the previous year, we were able to firmne
examples of this small, otherwise undistinguished fossil.

Many thanks were given to our leaderstikingus, despite the weather, on
this very interesting excursion.
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MULL AND IONA : 87 11 June 2007
Leader : Dr Brian Bell
Report by : Julian Overnell MargaretGreene Participants 20

The domestic arrangements for the excursion including car sharing, booking
of shared rooms and the communal evening meal at the Argyll Arms Hotel, Bunessan
had all been arranged beforehdmd David McCulloch, who was unfortunately not
able to attend. The leader was Dr. Brian Bell and the party was joined for an
afternoon and a morning by Dr. John Faithfull.

Friday8 June.
The group met on the 11:%8BnObani Craignure ferry and went iictly to

the first location at the Sourdd Erraid, Ross of Mull (NM 30798). Here the Ross of

Mull granite (RoOMG) is exposed on the foreshore. The RoMG is a pink, coarse
granite with pink alkali feldspar, white plagioclase, quartz and dark minerat(s.

an unfoliated granite with a zirconiUPb age of 420/a. Its emplacement may have
been controlled by the Moine Thrust which is presumed to be in the Souodapf
immediately to the westAt the sound of Erraid the granite is seen to have metre
sized inclusions of diorite, and these
discussions. The inclusions were darker and fgramed than the granite and in
places they had many pink feldspars of approximately the sameasithose in the
grarite; in other inclusions there were few or no porphyritic feldspars. It was
concluded that the large feldspars in the diorite owed their origin to mixing with the
granite, rather than crystallization from the diorite. The contacts were sharp with no
evidence of chilling, and in places the contacts were sinuous, suggesting a liquid
liquid contact. The diorite, because of its more basic composition, must have been a
product of magma differentiation rather than crustal melting, but no work has yet been
doneto establish whether the granite has the same geochemical signature as the
diorite, but it is assumed to have the same origin. The attention of the group was
drawn to curious elongate holes, up tong across, in the weathered surface of the
diorite inclusions, which looked like amygdales from which secondary minerals had
been weathered out. In freshly cleaved rock these were séenoiatlined by a ring

of pink feldspar crystals enclosing a variable mixture of quartz, biotite and amphibole.
Dr. Bell auggested that these might have been formed as gas vesicles when the molten
diorite was near theusface It subsequentlgooled and sz in the granite magma.

Dr. Faithfull suggested that they could be the result of mineral reaction around some
unknown pe-existing phenocryst.

Saturdayd June,

Ardalanish Bay. The beach showed exposures of Moine pelitic to psammitic
rocks, with the contact with the RoMG just weéthe beach. At the first locatiam
the east end of the bea(NM 378187) the country ocks ranged from micaceous
semipelite to psammite. The brown micaceous schists were steeply dipping and
strongly foliated. A small isoclinal parasitic fold showed that the rocks were part of a
larger isocline structure. For the interpretation of thfedeé structures Dr. Bell
introduced the <concept of the O6stereon
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Interbedded with these schists were hard white rocks with pink garnets and dark
amphiboles, highly elongated in the direction of the bedding/ fotiate were told

that the white part of this rock comprised quartz and secondary plagioclase and Dr.
Bell suggested that the protolith might have been a carboichtsandstone. The
rocks at this exposure also contained a basic intrusion which had slyvimeen
intruded béore the regional metamorphisnit now comprised a coarse amphibole,
black in hand specimen, with large red garnets up to 1cm across. All the rocks here
had been metaorphosed to amphibolite grade. The second locat@ma knoll jus
behind the beacfNM 375189)which was a brown pelite. One exposed plane surface
had a spectacular array of prominentsized kyanite crystals. These were pale blue

in colour, often with pink ends. The pink colour was due to retrograde metamorphism
to the lower temperature isomorph andalusite whighwere toldwas in the fornof
smaller randomly orientated crystals pseudomorphing the kyanite. Elsewhere on the
knoll, kyanite was not obvious, suggesting one (at least) vemygcAlhorizon. The

third locationwas at the west end of the bedblM 372187) where micaceous semi
pelites were exposed. Hemegional sillimanite had beepartially altered to
muscovite.

Fingalbs Cave Charles Leslie

In the afternoon the partyent by boat to visit the island of Staff§taffa is
composed mostly of a single, very thick Tertiary basalt lava flow overlying a rubbly
ashstratum. Either side of Fingals  Gh& gpectacular massive, vertical, hexagonal
columns are capped by a chiaone of smaller columns called the entablature, the
top of which is not preserved. The massive columns are the result of steady cooling
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from the bottom upwards, which proceeded by a series of smalidimated fractures
as the basalt solidified. Tke columns formed by upward solidification until they
met the chaotic columns formed by downward solidification, and the meeting is now
marked by a clear discontinuity. Why the entablature columns were formed
chaoticaly was the
subject of discussion.
Pehaps rainwater on
the surface did not
allow the steady even
planar cooling needed
for the formation of the
large parallel columns.
In other places on the
island the columns of
the lower part of the
flow are curved and
somenearly horizontal,
suggesting a very
uneven base to the
flow. The rubbly ash
stratum at the base of
the flow was inspected
and a probable filled
lava tube was identified

by its radial
] arrangement of jointing
Curved columns on Staffa  Julian Overnell craks. Elsewhere in

this stratum, flattened
vesicular lava in the form ofgmc&es could be seen where piecépresumed molten
airfall lava had hit solid surfaces, preserving the round shape of the vesicles.
Definitely a dangerous place 6@a agq but fine and warm last June.

Sunday 10 June
We caught the 10.08m ferry to loma where we were met by Fiona Menzies,

who lives on lona and has an expert knowledge of the local rocks having based her
PhD on them. She led us first to the north of the island, across frosmtikisletof
Eilean Chalbha, to anutcrop of Lewisian gnss crossut by an amphibolitedyke.
She pointed out a small F2 fold in the gneiss at the sand level to the left of the dyke
which was quickly being covered by the incoming tidEhere was granitic material
within the dyke demonstrating that this is yké of Lewisian age possibly Scourian.
This north beach is in theylonite zone so chemical changes are contemporaneous
with the Moine Thrust whichis believedto run down the Sound of lona. There was
also another Scourie dyketting the gneiss furtheto seavard which was running
parallel to the foliation of the rock.

Moving round the island in the direction of the cathedral and facing onto the
Sound of lona we were shown a section where the Lewisian rocks give way to the
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Torridonian conglomeraté here there were clasts of Lewisian rocks within the
conglomerate. These areof terrestrial material weathered from Lewisian by debris
flow with unsorted large and small clasts. From here we continued along the shore to
the next location where th€orridonian deposits were now grits, with evidence of
bedling and small clasts comprisefimainly feldspar and quartz with the occasional
small clast of epidote, evidence that the source rock was still Lewisian. These beds
were laid down in a fluvial environmé There wes also small glassy veiris
pseudotachylesi the result of rapid melting of country rock when fault movement
takes place in a hot brittle rock environment. Continuing along the coast in the
direction of the cathedral the Torridonian rockgere seen to chande a greyslaty

rock with a coarse cleavage. Permian dykes cut through this sediment and Fiona
pointed out erratics of Ross of Mull granitnd gabbro from the central complex on
Mull. Lunch was had by the roadside in the villagdara.

In the afternoon we took the ferry back to Mull and proceeded to the banks
of Loch Scridian in the area of Kilunaig, to view a dolerite sill intruded into the.lavas
Thisis characterised by largenolithswhich have been rippedfahe walls ofMoine
rock during emplacement. Some of tkenolithsare almost pure plagioclase. Brian
pointed out one of theenolithsin which the glassy middle could be seen and within
this there were needlike crystals of Mullitei an aluminium rich mineral. Thieoch
Scridiandolerite sills are uniqgue wondde due to thexenolithswithin them, some
Jurassic limestone, some Moine, but the there is nothing in the basement rocks which
have the same composition as tkenoliths with the plagioclase feldspar on the
outside and the isotropic glass withirinside the glassy centres there can also be
found other aluminium rich minerals such as spinel and sapphire.

Following this we drove along Loch Scridian in the direction of Bunessan to
a bay in which Brian had begno| d he coul d find pillow
pillow lavas on this occasion but there was a horizon of red laterite, the weathered top
of a lava flow. The laterite forms from the breakdown of the basalt lava into clays etc
and gives a sense of anéscale between the magma flows in this area. The laterite
was overlain by patches of black brokemlumps of a glassy appearance. These dark
patches are evidence that a subsequent flow of lava crossed shallow pools of water in
the underlying rock andooled quickly into glassy fragmés which crack up in the
water;the term for thigs hyaloclastic

At the evening meal Elspeth thanked Brian on behalf of all of us for leading
us around such an interesting corner of Mull as well as on added excucsBiadfa
and lona. Seonaid was thanked for being the organiser on hand and David McCulloch
in his absence for being theardinatorof the whole trip.

Monday 11 June
On Monday morning we travelled to the bay which we had left the previous

afternoon btithis time we were accompanied by John Faithfull who pointed out, in a
different section of the bay, aamygdaloidallava flow containing breccia and some
pillow lavas with a srall dyke running across the tofAs previously explained this
was a wet sitonto which the lavas flowed, with pools of water, some deeper than
others so that the lava flowing into the shallow pools fragmented and the lava flowing
into deeper pools formed more pilldike shapes. John also pointed out the laterised
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top of a lavaltbw which had a deep fissure within the flow filevith brokenup paler
material; this structure can also be found tire other side of the lochWe then
travelled over to Carsaig Bay and, after looking towards the white cliflu@fssic

and Cretaceousandstone tthe west of the bay, we traversed along the coastal path
in an easterly direction to Carraig Mhor.

At Carsaig Bay Julian Overnell

This bay has a spectacular backdrop of cliffs toppgdolumnar jointed
basalt lava and a foreshore of lava with a rogstured surface. Brian pointed out a
circular event, 22 metres acres on the rock of the foreshorédround he outside
edges ofthis, the lava wasamygdaloidalin texturewhile the imer core was solid
rock. There is apparently conjecture that this could be evidence of a tree at this spot
It would first havebeen surrounded by layebubblingup on initial contactthen the
tree would suddenligavebeenincinerated as the lava obligged what was left.

The cliffs at the back of the bay comprise a number of interesting layers, the
lowest being fine grained sediments with small intrusions cutting through the
sediments. There is some folding in the sediments due to the overlying llaa
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large cave the overhang is of fine grained basalt with carbonate staining. There is a
layer of brecciated lava above the sediments and between this lava and the jointed
lava flow there is a layer of very interesting rock, the Carraig Mhor Pepé&téperite

is very rare in the Hebrides. Although too high up the cliff to examine in situ,
examples of the peperite can be seen in fallen blocks below the cliff. The rock is fine
grained with a mixture of dark and light material and the paler elererds tto be
elongated. The pale material is actually basalt which has had the original minerals
destroyed and replaced by carbonated the darker material is the sediment into
which the original lava was intruded. The magma in this case was idtiidean
unlithified carbonateich sediment.

This more or less concluded our geology for the weekend and we returned to
Carsaigbay to enjoy our lunch in the continuing sunshine before returning to
Craignure for the ferry back to the mainland. It was gelyeegreed that to have
such brilliant weather on a weekend in Mull was pretty amazing equalled only by the
amazing rocks and scenery to which Brian had introduced us.

EAST SIDE OF LOCH LOMOND : 16 June2007
Leader : Dr Jim MacDonald
Report by : Margaret Donnelly Participants 13

On a rather damp morning, we drove from the Gregory Building to Sallochy
car park, on the oO0peaceful d east side o
introduction to the geology of the day. The bedrock nisinly regionally
metamorphosed sedimentary rocks of low grade greenschist facies, chlorite zone,
belonging to the Southern Highland Group, the youngest division of the Dalradian
Supergroup. The rocks share a common history in time and lithdl@guie of
greywackes, they were deposited in a marine environment, downslope in a zone of
subduction. They now form part of the Tay Nappe, a major recumbent fold structure
that was emplaced during the Caledonian orogeny, and probably have a similar
history tothe AlpineHimalayan orogeny. Structurally the rocks occur in the nose of
the Aberfoyle anticline which has been dotunned at the SE margin of the
Grampian Highlands against the Highland Boundary Fault, so that it is now a
synform. The Ben Bheula sels extend from the Loch Lomond area to the Cowal
Peninsula. The older Dunoon phyllites are probably equivalent to the Luss slates,
which occur in the core of the intensely folded Tay Nappe, whose tdphas been
eroded away, so thaere, we areontieower | i mb, in the 0Ste
schists are seen underneath. Today we will visit localities where evidence which
helps reconstruct the geological history of the area can be gathededjllarecord
structural datajooking for features wtth indicate ther o ¢ kistody i folds and
associated cleavage, and sedimentary structures such as graded bedding. However,
the rocks are highly sheared and difficult to interpret. There are competent and less
competent rockswith variability in grain &e. The history of the area is compléx
there was arcontinent collision, and continental collisicandit is now recognised
that a majorcompressioal event occurred in the Devonian (MORS ) which pushed
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ORS up and over the already metamorphosed Galed rocks, so that the last
movement on the HBF was a leamgle thrust.

At our first locality on the beach beside Sallochy car park, there were
vertical outcrops of strongly cleaved slate with some gentle folding, variable in
orientation, and large psdof vein quartz parallel to the foliation. We were a little
NNE of Luss: these slates were somewhat paler than the Luss Slates and so were
probably not exactly the same. We walked north across the slates and on to schistose
grit, which was more brittland resistant to cleavage so that the rocks were broken
up. They contained clasts of vein quartz, quartzite and feldspar. This lithological
boundary was continuous across the nearby cove and could be seen on the opposite
Ross Wood side, raising the pdssity that local faults determined the locations of
the coves. A little further on was a large outcrop displaying distinct glacial fe@tures
smoothed roches moutonnees, with clear striations and a large gouge running NE to
SW, indicating the directioof the ice movement. Variations in the lithology were
O0picked outd by the erosion. We moved
bedding in the schistose grit could be seen with some effort, and endeavoured to
determine the younging direction. We stdrtup the hill, passing an eubp of fine
grained, pale slgtphyllite whose dip of cleavage was’&3 the SE, and, further up, a
coarser outcrop of arkosic grit, eroded from a granite process happening in the
Andes today. Near the top we were ogeking Camas an Losgairinthe bay of the
6frogd or o6toadd. We scrambled up throt
and nearby outcrops of schistose grit with graded bedding. The quarry was fenced but
some of our intrepid party penetrated #ocloser look. Struggling back down to the
beach, we found an abandoned stack of cut slate and much slate spoil along the shore.
Traces of bedding could be seen in individual piédcgeod quality slate requires the
beddng and cleavage to be parallelt seems that the slate from the quarry was
transported by boat.

Here we had lunch amidst hordes of midges, before setting off up the hill
again, past outcrops of chlorsehist at the edge of the path and schistose grit near
top of hill, north of tke IBLS Field Station, and then back down to the shore at Rubha

Fhuar a6 Chos near Mill of Ross. From |
Gl en Douglas across the | och. On -t he n
schist with well developedsr ai n sl i p cleavage, heavily
Following the path we came to €a and rock outcrops overlooking Loch an Maoil

Dhuinne, 6the bald mand, and recorded tF

continued about 406h alorg the path and then back to the shore where there was a
fairly extensive outcrop of chloritschist with abundant shear planes, mms apart, and
within these an ¢ acldavagerapprexmately perpeadicdlar tng 6
the later shear planes. Wereédooking at isoclinal folds which had been sheared out,
and isolated fold noses, displaying within them evidence of an earlier phase of
deformation and associated foliation. These rocks are unique to this area and are
easily recognisablé erratics fromhere have been found on the north side of the Old
Kilpatrick Hills. A little further along the shore of the loch, was a huge lamprophyre
dyke, dark pink because pbtassiunfeldspar, which extended back into the hills and
had been quarried at some tim&his is one of a series of minor intrusions of late
Caledonian age related to callkaline volcanic activity and the late stages of
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mountain building; it is post deformation and related to subduction like Ben Nevis
and Glencoe, and also the Cobbler vahig granitic/dioritic. The Midland Valley did
not complete its docking until mid Devonian

And then we came to our last aldlOW! Locality. About 600m south of
Rowerdennan, on the shore, was a substantial outcrop of chlorite schist enclosing well
presev ed fold 6podsdé of the more competent
contained a fold which had been folded!! Its bedding and the base of the bedding
plane, folded, could be distinctly seen, and was clear evidence of at least two
deformations We completed the remaining distance to Rowardennan, where our
coach awaited us, and thanked our leader enthusiastically for such a fascinating and
enjoyable field trip.

SICCAR POINT AND THE HUTTON TRAIL : 21 July 2007
Leader : Dr Con Gillen
Reportby : Gillian Hornibrook Participants 25

A group of the usual friendlgnd chatty members set off for what turned
into a rather unusuaindintriguing day. And yesi it rained, but as we werdf to see
a classical geological site, standard rain was in order.

We arrived at the meeting point, just south of Pease Bay. Here, we were
greeted by Con Gilleii our leaderi who dispensed leaflets and introduced Denise
Walton, the author of The Scatti Boders James Hutton Trail leaflétlike Browne
of BGS and a Borders Foundation for Rural Sustainability (BFRS) enthusiadt
Colin MacFadyerof SNH, known to many as an excursion leader himself. Denise
Walton spoke briefly before leaving; then Corillé spoke with humour and
enthusiasm about James Huttora true pioneer and the Father of the Science of

Geol ogy. We were about to |l earn not on
HuttonthemanS o, t hrough t he newsGhapekbuilboh@d up f
Red Sandstone (ORS). This was a ruin e

Bay, the rocks Devonian Upper OR& Lower Carboniferousthe distant cement

works (Dinantian rocks being workedhe Bass Rock (Carboniferous phono)yaed

the general glacial rounding of the landscape. Further up, the wave cut platform of
the ORS overlying the Midland Valley sill was seen. Theddityone wal | s (T
around us were of greywackewith one area, in the distance, of startling OR&en,

after the helpful Siccar Point explanatory boérdhere was Siccar Point itself

familiar even to those who had not been before from the universally seen photograph.
The intermittent drizzle did not prevent descent down the steep grassy sloge to se
level (with cautious progress for some!)

Hutton, in 1788, had come by boat with friends, searching for, and finding
the defining proof of his Theory of the Earth. Con Gillen spoke of the Silurian
(greywackeand shale) deposition and compactiche Ordwician isocline formation
with subsequent uplifting and erosion of the rocks which were then covered by the
Devonian Upper ORS formed, he emphasised, asricbnscree from the bare desert
landscape. The dyke (or was it a sill?) was observed intrudmgithrian folds.
Another huge, dramatic unconformity was seen in the cliff to the south.
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Huttonés Unconformity Charles Leslie

Back up the slope and down to the nearby worked quarry of the
greywackei used as building material andrfo f d y kSickedsides were
demonstrated and the dark green and purple layers of greywacke were shown.
Graptoliteswere discussed but none were foufthe turnip factory in the quarry was
a further reminder of H uTthé sheep whichf lmd mi n g
previously been slaughtered in the winter and the meat salted, were fed turnips to
keep them alive(The story of the false steel teeth for tursipcked sheep teeth was
one of a norsuccessful entrepreneurial brainwave!)

By bus to the Jameklutton Exhibition above Riever Farm Shop and a
summary of his life and achievementdere, one learnt more of the man himséife
studied chemistry at Edinburgh University, then medicine at Edinburgh and in
Europe But, inheritingin 1750 the family fems of Slighhouses and Moneynut in
Berwickshire, he switched to agriculture. Dr Hutton was a leading figure in the
Scottish Enlightenment, with friends including David Hume, Adam Smith, Joseph
Black and Robert Adam Slighhousesdet on Upper ORS overlainith glacial till)
was our next it to see the remnants of th&" C landscape. Hutton had studied
innovative farming in Norfolk and returned to improve the faimprovements were
made with boundary banks and bog drainage; with cultivation of seasal turnips
and with keeping cattle and, perhaps, sheBpme of the features remaiWe saw
the Marlpit at a distancethe farmhouse (possibly originathe changed entrance to
the house and Huttonds gateway of ORS wi
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Sloshing through the rain to the bus (and the lsuoffering driver,
Raymond), the group enthusiastically agreed to the final visit to see (frombg)lay
Huttonds hill f a r Fromdofvlyily ertaliledand, wedravellgdup t .
through narrow lane® Moneynut Valley. We saw the farm buildings high up the
valley (on maity Silurian sandstone and shpleAn explanatory board in the ldyy
showed how relatively little the scery had changed since the 148" C.

We had learnt mch about Hutton the farmer, Hutton the geologist and
Hutton of the Enlightenment.Dr Gillen was warmly thanked for an audible and
instructive day.

HADRI AN8S WALL AND HAAUGUARIOBTLE

Joint Field Excursion with the Edinburgh Geological Society.

Leader: S.M. Clarke, BGS, Edinburgh.

Report by Barbara Balfour Glasgow Participants : 22

Once our Edinburgh colleagues arrived at the rendezvous at Cawfields
Quarry car park, we were given an introduction by Stu Clarke to the area we would be
exploring at the Haltwhistle Burn and Oaky Knowe Crags, where limestones,
siltstones and sandstones of the Carboniferous succession of the Northumberland
Trough were intruded by the Great Whin Sill dolerite at around the level of the Scar
Limestone. The whole succession dips by up to’ 20 the south into the Stublick
Fault sysem. The quarry, now flooded, was once a sourceheffine grained, black
dolerteof t he Great Whin Sil/| known to the
utilised for road surfaces due to its hardness and resistance to becoming polished.
After a shat walk,
we were on top of the Great
Whin  Sill  where we
encountered Hadr i
and the ruin of Milecastle
42. This vantage point
allowed us to appreciate the
surrounding Carboniferous
landscape, where the Alston
Block, with high flat topped
moaland and wide valleys
contrast with the classical
cuesta landscape of the
Northumberland Trough, a
major easi west trending,
Frostilee Band Barbara Balfour half graben. Our next stop
was at the Four Fathom
Limestone quarry, with typical dark fine grained limestone of the area. The even
bedding contained chert nodules characteristic of the North Penf@megards to the
Haltwhistle Burn, itself, where we could see the Great Limestone Ridge and get some
feel for the rock cycles or cyclothems, where repetitions of deposits of limestibne, si
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or mudstone, sandstone and coal were discus$bdse Yoredale cyclothems had a
profound influence on the landscape, where the softer mudstone wore away more
easily with weathering and glacial action, than the limestone and sandstone,
producing the diinctive scarps and terraced hillsides of the Pennir@sntinuing
along the Burn, we could see siltstones overlying the Great Limestone and poorly
consolidated sandst onWithin theHimestong, doksil Bands u n d
containing solitarycorals may be found but always within about a metre from the
bottom of the limestoneAbout two thirds towards the top of it is a Frostilee band, or
imar bl ed, so handsome, that it was used
At the next stop, we cae upon the abandoned workings of the Little
Limestone Coal. The chimney p-
for the engine house of th
colliery had been restored but t
area was rather overgrown wit
trees and vegetation.This was
coal of a very high calorific valug
and was heavily wodd in the f
region. The coal took its name-.
from the Little Limestone which|s
is above it in the successiofs |
we continued, we could see,
the opposite side of the Bur
spectacul ar 0 cC |
Sandstone which we were able
examine in detail once we [

would have accountedor the [E
course grains and crobgdding [
of the sandstone (possibly a mi
river channel) and the thin sea
of coal above it.

We speedily retraced
our steps to thear park where
Stu was thanked for his excellent explanations of the geology of the Biegust
happened to have in the back of his <car,
Frontierso about the geol ogy aeadvhithlae | a
good number of us purchased, as word got round that it had lots of nice pictures!
After a visit to the local hostelry with our Edinburgh colleagues, we got home to
Glasgow after a long, but most enjoyable day.

It would be a bit remiss not tmention something about the Romans and

Firestone Sandstone Barbara Balfour

Hadriandés Wall so imagine the scenari o
1"sentryé Altds cold tonighto
2%sentryé. ifYes, and webve got the Whin
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GLENORCHY AND CONONISH VALLEY : 18 August 2007
Leader : Dr Geoff Tanner
Report by :David Hollis Glasgow Participants : 16

On a very wet morning we headed north to explore the antiform structure of
Glen Orchy and the geology of Consim Mine. Both localities can be found on map
377 (O.S. Explorer series, grid area NN), at grid reference squaiie®28or the
quartzbreccia dyke on Beinn Udlaidh, (231) to (25 35i) for the traverse across
the antiform, and square (228i') for Coronish Mine.

First, Dr. Tanner gave us an overview of the area. The region is bound to
the north by the Erichtaidon fault, and to the west by the Glen Etive Granifée
did not have time to go to the quarry in the Glen Etive Granite at Tainault (at the
southwest end of Loch Etive), but the granite there is, in its lower region, an attractive
black and white speckled (riebeckite?) granite. The overall strata of this part of
Scotland follow an upward succession in the Dalradian, from the Grampian Group
and the Appin Group. The major structure of the area consists of an elongéfte, E
dome over which is folded the Beinn Udlaidh Syncline. The syncline is of D2 age
and contains the two lowest members of the Lochaber Formation, namely the Beinn
Udlaidh Quarzite and the Coire Daimh Pelite. The syncline formed at approximately
470Ma, at the same time as the Tay Nappe above it was being transported to the SE.
The age of the Orchy Dome is not known. The aim of the visit was to demonstrate
firstly, the succesion from the psammites of the Grampian Group to the Lochaber
quartzite and pelite in the river bank on the northwest side of the @iey road,
and secondly the geometry of the D2 syncline.

Above the Dalradiatveds are some recent glacial defsogihich show well
developed examples of drumlin formation, and breached moraines. At the Bridge of
Orchy entrance to Glen
Orchy (NN 2937)
there are kames and
fifikettl edOuhol es
first stop was at the
side of the road about 2
miles into Glen Orchy
(~ NN 285375). We
looked south through
the mist to view the
distinctive white
quartzbreccia dyke
_ - which runs through
el ~ 4 MEael Beinn Udlaidh in a
Ritw MUSN northeasti  southwest
direction. The pelite
beds are on the
northwest side of the crag, and the fold axis of the Orchy&nms approximately
northeast southwest in this area. At the next stop (~ NN 268358), the-selite-
psammite could be seen dipping off the dome on the northeast side; there was an area

Grampian beds dipping northwest David Hollis
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of quartzbreccia, and a small knob at the end formed by an sipldoreccia (NN
261 33i). At our third stop at the riverside (NN 266358)e Grampian Group could
be seen dipping northwest near the waterfall, cut by a small breccia pipe.

&abulous mullionsd Charles Leslie

At the fourth stop, about 1 kilometre downstream of the waterfall, the party
headed along the river bank upstream in an approximately easthi east direction
diagonally across the nose of the dome, to view the succession from psammite to
quartzite topelite on the lower righivay-up limb, of the Beinn Udlaidh Syncline, and
in the reverse ordem the top, inverted, limbWe came to a large series of outcrops,
in the middle of the river, in which the rocks were intensely folded dendabonstrated
that we were in the core of a major recumbent fold (considered to be thexpested
example in the British Isles) which has itself been folded by a regswadd domal
structure. Near the top end of the section the quartzite contained fabulous mullions,
andcrossbedding which indicated thatehbeds were younging downstreamd that
we were on the lower limb of the fold. A wet group of geologists returned to the
mi ni bus, and set off for much needed | u
We | | y ondruma(NN 3R 0i ).

In the afternoon, we were taken to Cononish Mine. We are grateful to our
driver, who managed to take the bus up the rough access road to within sight of the
mine workings. After a short introduction by Dr. Tanner, we walked the rémgain
half kilometre to the workings to view the core store and collect samples from the
mine dumps. The country rock consists of pglisammite sediments which have
been metamorphosed to garnet grade with quartz veins in places. The rocks proximal
to the veins in this area are a pink colour produced by pink potassic orthoclase
feldspar, and haematite formed when they were metasomatized
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