Cymdeithas Daeareg Gogledd Cymru:

North Wales Geology Association

INSIDE THIS
ISSUE:

One of the oldest

porphyry copper
deposits on the
planet

There’s gold in
them there veins

Survival in the
surf: civil engi-
neering and wiley
worms

Limekilns and the
Plas Newydd dyke

Dodging death
rays in Cheshire

Event Details

Geology Diary

Now that Wimbledon has started, the
Welsh Mid-Summer weather has re-
turned. At least the participants were
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THE CHAIRMAN’S BIT

be forgotten that any claim against the As-
sociation could rebound upon that commit-
tee jointly and severally. We were unani-

able to enjoy superb sunshine during the mous in deciding that we would take up
field meeting to the Dolgellau Gold Belt cover under the new scheme at a cost of

last weekend.

The topic of field meetings brings me

£125, which represents approximately one
third of our total income for the year. The
alternative would be to cease field meet-

quite naturally to the vexatious business ings, and whilst the risks are less it could
be argued that organised meetings of any

of insurance. The Association carries

third-party liability
insurance at a re-
markably reason-
able rate, which is

the Geologists' As-
sociation in Lon-
don. However, in

the jittery world of |

insurance a new
mood of caution
has meant that the

old insurance is no

longer offered as it
does not actually

cover the members

for accident or in-
jury. It was as-
sumed that geo-
logical and moun-
taineering zealots
would have their

own personal accident cover, which

There’s nothing like a bit of mineralisation
to get folks excited.......

form should be subject to similar cover.

may not have been the case.

So, the new scheme includes compul-

At the AGM in January 2004 there will be
a motion that subscription rates must be

sory accident cover for members and is  increased pro-rata. It seems fair that our

accordingly more expensive, not least
because the third-pary element has an
increased cover to £5 million and there
is a further element allowing members

members should pay directly for the bene-
fits which are offered to them, and if you
can get personal accident cover for about
£2 per year please let us know where !

to claim against each other under the

same policy.

The Association has pursued a busy pro-
gramme of meetings for many years with-

The premium is due before 31st July, so out any form of accident or injury - let us
the committee of the NWGA has had to hope that we will continue in this way, and

make a decision on this without re-

enjoy the geological bounty of the area.

course to the membership. It should not
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ONE OF THE OLDEST PORPHYRY-COPPER
DEPOSITS ON THE PLANET......

Rob reviews a Our field trip leader, John Mason has
worked on geology and mineralisation
in Wales for more than 20 years (his
Wales informative and lively website at
www.geologywales.co.uk gives a re-
view of the sorts of services he offers).

sunny day in mid-

John has just finished preparing a geol-
ogy trail in Coed y Brenin. The trail
1 was developed in conjunction with
#| Forest Enterprise with support from
the Countryside Council for Wales,
and should soon be given its official
opening. Our field trip gave us a sneak
preview, with the added benefit of ac-
cess to spectacular high level areas off-

limits to the casual driver. John Mason sitting by a kiln built in the
early 1800’s, in which copper-rich peat
| Porphyry-copper, I learned, is the from the nearby boggy hillside was
L : “a= name given to a dispersed (rather than burnt. The resulting ash contained
Biodiversity vein) deposit associated with a enough copper to be later smelted.
is underpinned (porphyritic) igneous intrusion com-
by geodiversity........ plex. As at Coed y Brenin, the copper

sea-thrift flourishing M3y be scattered through the intrusion  to prove this “palaco smoker” model.

complex and through the surrounding

sediments. Circulation of fluids driven  In the early 1970’s an extensive coring

. by the igneous heat seems to play a part, programme showed the area contained

the‘ copper leyels in the al}lld the %)recciated mineraliseg oztcrIZ)p gerl%zrips 200 million tons of copper. But at

soil favour this metal- (page 1) may have been at or close to  a grade of only 0.3% copper, more than
tolerant plant. the Cambrian sea bed, though John be- 60000 million tons of rock would need to

lieves more research would be required be processed, making the economics mar-

ginal at best—trees and geotourism would

seem a better use for the land.

miles from its “normal”
coastal habitats because

The vernal ; : .
sandwort: a 2 . %X - 4 = £ =
rare plant that thfé s Al L33 |Peter Appleton brought a collie...here be-
Comp;?teus suc- The cliff behind Gareth Williams ex- | | ing trained to recover geology hammers.
ﬂ(l:ess iy poses Cambrian sediments with abun- The outcrop was created by Forest Enter-
qselrlcopf - dant pyrite. At outcrop, the pyrite is al- prise to reveal the copper-stained por-
T1ch SOtIS. tered to goethite by weathering . phyritic igneous intrusion .
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THERE’S GOLD IN THEM THERE VEINS

The mineralisation in the Dolgellau
gold belt is related to the injection of
quartz veins in this area. So, in pur-
suit of one of John’s “EUREKA”
moments (2000 ref.), he in the after-
noon, took us to the coast, to some
key exposures of quartz veins.

There appeared to be an early gen-
eration of obese and rather shapeless
quartz veins, cross-cut by a later
population of rather slim, linear
quartz veins. The detailed work un-
dertaken by John Mason, Bill
Fitches & RichardBevins (1999 ref.)
has shown that, contrary to conven-
tional wisdom, injection of these
“obese” veins certainly pre-dates the
main structural deformation, which
is Devonian in age.

We noticed that in places the Cam-
brian sediments appear to have suf-
fered some compaction after injec-
tion of the “obese” veins. If con-
firmed by more detailed work, this
would support John & co’s inference
that the main phase of quartz vein
injection finished in the early Ordo-
vician (ie prior to accumulation of
the Ordovician and Silurian deposits
that would have completely com-
pacted these Cambrian sediments).

Abrasion by the beach sand, pebbles and boulders
gives clean exposures of these Cambrian turbidites.

This finding of
course has implica-
tions for prospect-
ing and mining for |
gold in mid Wales.

This in turn high-

lights the fact that

even on topics that
we would imagine
have been exhaus-
tively studied, there are still
significant new discoveries to f§
be made if you keep your eyes [
and mind open!

An early “obese” deformed vein cut by
later thin linear veins.

Refs.:
Mason, J.S. , Fitches, W.

Eric Gray-Thomas negotiating the steeply
dipping Cambrian marine sediments and

R. & Bevins, R.E. 1999.
Evidence of a pre-
tectonic origin for the
auriferous vein-type min- |
eralisation of the Dolgel-
i lau gold belt, North
Wales. Trans. Instn. Min.
Metall. 108, B45-B52.

: ’ L W .
John Mason beside one of the
larger “obese” deformed veins.

Mason, J.S. 2000. Welsh
| mines: the ‘Eureka’ mo-
ments. Earth Heritage, Mille-
nium Issue, January, 24-25.

North Wales:
Geology
On Our Doorstep

cross-cutting veins at Friog, near Barmouth.
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SURVIVAL IN THE SURF: CIVIL
ENGINEERING AND WILEY WORMS

Millions of pounds are expended on engineering work
to stop the railway and road falling into the sea.

P'ix-\l\

Note the abraded state of the rocks formmg the
part of the wall exposed to impacts by pebbles-
cobbles (the wall was constructed in one go,
though the mortar in the lower part of the wall
is subject to near-continuous repair).

These pictures illustrate that,
through flexibility, regenera-
tion by growth, and choos-
ing a location swirled by
sand, rather than pounded by
pebbles, Sabellaria can sur-
vive in a high energy setting
that is coming close to de-
feating our civil engineers.

Wooden beams protect the stonework in the
lower part of the wall (adjacent photo). The
erosional scour groove in the wood mimics a
similar profile in the bedrock in the fore-
ground. This gives a good indication of where
erosive power is undercutting the cliff.

Immediately in front of this cliff, Sabellaria:
(the honeycombe worm) glues sand grains
together to form a protective, though fragile,
tube. The tube growers attach to boulders and
cluster together to form coral-like colonies.
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LIMEKILNS AND THE PLAS NEWYDD DYKE

So why doesn’t the hot basalt in contact
with limestone in the dyke behave like a
limekiln? The question raised in the last
Newsletter has drawn no replies, so here
is my explanation.

The answer lies in the equilibrium of the
thermal decomposition of limestone to
calcium oxide and carbon dioxide.
CaCO; + heat < CaO + CO;1?
It is a reversible reaction so that, as long
as calcium oxide and carbon dioxide are
present together, they will recombine
readily to reform calcium carbonate.
Hence, as hinted in the last Newsletter,
the reaction is extremely sensitive to car-
bon dioxide partial pressure, ie concentra-
tion. If the carbon dioxide is removed
from the reaction zone immediately then
the reverse reaction cannot take place.

So how does this apply to limekilns and
hot magma in contact with limestone?

Limekilns:

Burning wood or coal simply produces
the heat to decompose the limestone,
which will happen when it is heated in a
dish over a Bunsen burner. However, the
carbon dioxide so produced would inhibit
the decomposition of the limestone if it
too were not removed from the kiln. The
oxygen to burn the coal comes from the
air which, for this purpose, can be re-
garded as 21% oxygen and 79% nitrogen.
C+(02 + Nz) = COZ + heat + N2

The oxygen is converted to carbon diox-
ide and the inert nitrogen is unchanged.
This continuous flow of nitrogen (as long
as the coal continues to burn!) dilutes the
carbon dioxide and carries it up the chim-
ney back to atmosphere, ie away from the
reaction zone, so reducing its partial pres-
sure to a low value.

The reaction in the kiln must take place at
sub-atmospheric pressure because the fur-
nace depends on a draught of air to burn
the fuel. The draught is provided by the
expansion, ie decrease in density, of the
hot air which rises up the chimney. The
air is supplied into the furnace by atmos-
pheric pressure, except when lighting the

furnace when bellows are needed.

To be economic limekilns were designed
to maximise efficiency and throughput,
so key design features were the size of
the air inlets and the diameter (for vol-
ume) and height (for density decrease
with falling temperature and effective
dispersion) of the chimney for the re-
quired lime output, and intimate mixing
of the coal and limestone to optimise heat
distribution. These features are provided
in present day limekilns by continuous,
rotating furnaces to produce cement (and
carbon dioxide!).

Plas Newydd dyke:

The description above explains why the
same reaction does not take place in the
conditions applying when hot basalt
comes into contact with the limestone at
depth. The depth of burial at Plas
Newydd is estimated at 1 to 2 km, ie 0.33
to 0.67 kbar (equivalent to 5000 to
10000 psi!). Because the limestone de-
composition produces a gas the reaction
will be inhibited at this pressure, and any
gas which is produced will have diffi-
culty escaping readily from the reaction
zone, so the reverse reaction is more
likely to occur. There is no inert carrier
gas to remove the carbon dioxide, in fact
the only other gases will be from degasi-
fication of the basalt, probably including
more carbon dioxide, and water by dehy-
dration of the clays in the limestone.
Also the temperature will be lower than
in a furnace and its distribution poorer
and mixing non-existent.

The nearest equivalent reaction condi-
tions to a limekiln in nature would occur
at the surface of lava flow in contact with
limestone, or say, a block of limestone
falling into a lava flow.

The reaction of silica with limestone to
form wollastonite also produces carbon
dioxide so it is also pressure sensitive at
low pressures, as shown in the graph in
the last Newsletter. However, for it to
form at all it must be less sensitive to
pressure than the thermal decomposi-
tion of limestone.

Fred Owen takes us
further into the
mysteries of contact
metamorphism

North Wales:
Geology
On Our Doorstep
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DODGING DEATH RAYS IN CHESHIRE

Fred Owen arranged an excellent
visit to the Daresbury Laboratory, to
see leading edge science in action.
Hywel Owen treated us to a talk on
. | the science of synchrotron radiation Magnet Synchrotron
and on future plans at Daresbury. The Light
latter included construction, which Magnets keep the electrons
has already started, of a world- flying in a curved path

beating sophisticated energy source around the vacuum “ring”,
called DIAMOND. whilst the synchrotron light

given off is “fired” through
We were then taken on a really close | gaps in the radiation shield.

look behind the scenes, which in-
volved threading our way between
and around a bewildering array
of radiation shields, pipework
and cables, and into individual
experimental “hutches” (their
term!) in which the scientists

& run experiments utilising the

B energy beams.

The particle accelerator at Dares-
bury occupies an area about half
the size of Conwy town.

Protein crystallog-
| This was the world’s first syn- | raphy of a strain of

chrotron radiation source, and | foot and mouth vi-
has grown over the years. As a |rys, identified using
consequence, we saw that early Daresbury x-rays.
radiation shield concrete up to
2 metres thick and packed with iron rivets has had to
be tunnelled through at various stages. The synchro-
tron is designed to run 24 hrs a day, 7 days a week, feeding 40 experimental
work stations simultaneously. There are about 3,000 commercial and aca-
demic users world-wide. The “soft” x-rays generated are used in biological
applications, and the “hard” x-rays used in geology, physics and engineering.

Multiple safety controls prevent scientists enter-

ing the experimental stations when the radiation
beams are switched on. CLRC kindly gave per-
mission for us to use the images in this article.

For field trips, do make
use of the contacts listed to

register interest . There’s

no need to wait until the
last minute...if we have to
change arrangements at a EVENT DETAIL S

late stage, we will contact | July 12 Sat , Castell Dinas Bran Sept 10 Wed pm., The Geology and

those folk who have and Associated Geology, Llangol- geomorphologic setting of Caer
registered interest. len, a NWGA field trip with Will gwrle Castle, near Mold, a NWGA
Jones, contact Will on 01492 field trip with Will Jones, contact Will
580056. on 01492 580056. Start at 6.00 pm,
finish by about 8.00 pm
Ifin doubt, Meet at 1.00 pm in Llangollen, see
the Silurian of Dinas Bran and the Sept 18th Thurs pm GCE Geology,
contact us, Carboniferous Limestone and Llandrillo College. Start of a new
Basement Beds of the Eglwyseg course given by John Underwood,
(we don t bite...) | Escarpment, as well as Castell Di-  contact College Admissions in ad-
nas Bran. End by 6.00 pm vance, on 01492 546666, if interested

in more details.
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EVENT DETAILS (CONT.)

Sept 20 Sat, Dyke Swarms of Angle-
sey, a RIGS field trip with Rob
Crossley, contact Rob on 01492
623579. Meet at 10.30 pm at the Rho-
scolyn beach car park SH 272752.

Tertiary verses Palacozoic dykes,
picking up the trail of Henslow (1822)
and Greenly (1919), with a little bit of
help from aeromagnetic surveys and
radiometric dating.

Oct 10-12 Fri pm., Sat & Sun, Geol-
ogy of South Wales (a joint meet with
the South Wales Group), contact Will
Jones on 01492 580056

The plan for the weekend would be to
see the representative geology and
landscape features of central South
Wales, including: Upper Carbonifer-
ous Coal Measures of the South Wales
Coalfield; Carboniferous Limestone
and Namurian (Millstone Grit) of the
Coalfield margin; and Mesozoic rocks
of the Vale of Glamorgan. The geol-
ogy will be related to landscape,
which is controlled by both lithology
and structural features, and to the re-
sources of the area, including both
present and past exploitation. Locali-
ties to be visited will include a work-
ing opencast coal site; sites along the
Swansea Valley or Vale of Neath Dis-
turbances; sites in the "waterfall coun-

NEWI Lec-
Plas Coch
tures are nor- Pub CN
mally in

building 11
(Library
Building)

try" of the upper Vale of Neath; and
coastal sections in the east of the Vale
of Glamorgan, where Triassic desert
deposits and fossiliferous marine
Lower Jurassic deposits overlie eroded
Palaeozoic rocks at a spectacular un-
conformity.

The provisional plan would be:
Saturday: Nant Helen opencast site
(Leader Allan Cuthbertson); Cribarth,
Swansea Valley, and Porth yr Ogof,
Vale of Neath (Leader Geraint Owen).

Sunday: Penarth-Lavernock-Sully-
Barry, Vale of Glamorgan (Leader
Stephen Howe).

Some previous geology parties have
recommended the four star Maes-y-
Gwernen Hotel, Abercraf (www.maes-
y-gwernen.co.uk) which is very handy
for the Saturday programme. As an

South Wales Trip:
feedback wanted

as soon as

possible please:
contact Will Jones

interim measure, we have re-
served 4 twin bedded rooms at
£82 per person for two nights
dinner bed & breakfast.

We would like feedback as
soon as possible please on
how many folk want to stay at
the Maes-y-Gwernen , and how
many would prefer to be look-
ing for alternative accommoda-
tion in the same area. 2

/ZTHEET M.;N \..
WREXHAM :

Nov 12 Wed. Conwy, 7.30 pm, Pea

=& Soup and Diamonds, a talk by Rob
. %4 Crossley, recounting his “do-it-

* starts with the link between high or-

ganic productivity driven by ocean

‘@ current upwelling, phosphate deposits

. and a Miocene bone “graveyard”. The

-. - talk ends along the Namibia border,

with the mysteries of marine and flu-
vial diamond deposits, and the spec-
tacular Augrabies Falls.

North Wales:
Geology
On Our Doorstep
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Talk Venues
NEWI (North East Wales In- NORTH WALES GEOLOGY DIARY:

stitute of Higher Education), (FOR DETAILS SEE INSIDE)
Wrexham. Derek Jones,
NEWI Natural and Built En-
vironment Dept. 01978
293098, d.jones@newi.ac.uk

o July 12 Sat, Castell Dinas Bran and Associated Geology, Llangollen, a

CONWY, Library and Civic NWGA field trip with Will Jones, contact Will on 01492 580056
Hall, Castle Street, Conwy

(door by pedestrian crossing)
(map on website)

e Sept 10 Wed pm., The Geology and geomorphologic setting of Caer

EVENT NOTICES: Fred gwrle Castle, near Mold, a NWGA field trip with Will Jones, contact
Owen, 01565 651004, fre- Will on 01492 580056

dowen@tinyworld.co.uk

NWGA Chairman & Website:

Jonathan Wilkins, 01492
583052, www.ampyx.org.uk/ |e  Sept 18th Thurs pm GCE Geology, Llandrillo College. Start of new
cdge course given by John Underwood, contact College Admissions in

NWGA Secretary Susan i . .
Brooks, 01248 715381, advance, 01492 546666, if interested in more details.

DBMadryn@aol.com

NWGA Treasurer: Gareth

Williams, 01248 680770 o Sept 20 Sat, Dyke Swarms of Anglesey, a RIGS field trip with Rob
NWGA Vice-Chairman and

Newsletter Editor: Rob Crossley, contact Rob on 01492 623579

Crossley, 01492 623579,
pencrossleys@aol.com

e Oct 10-12 Fri pm., Sat & Sun, Geology of South Wales (a joint meet
with the South Wales Group), contact Will Jones on 01492 580056

- e Oct 5 Sun, Minera Quarry, a North Wales OUGS field trip with Wendy
V|S|t our Owens, contact Rachel Atherton 01942 270152

website:

WWW.

e Oct 8 Wed. NEWI, Wrexham, 7.30 pm, Women in Geology, a talk by
ampyx.org.uk Cynthia Burek

/cdgc

e Nov 12 Wed. Conwy, 7.30 pm, Pea Soup and Diamonds, a talk by Rob
Crossley

e Dec 3 Wed. NEWIL, Wrexham, 7.30 pm, An Introduction to Trace
Fossils, a talk by Joe Crossley (no relation)

North Wales: Fieldtrips: stout footwear and protective headgear is advised, since most trips
Geology involve traversing rough/slippery ground, in situations where stone-falls might
On Our Doorstep occur. All participants should take care not to put themselves or others at risk.




