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Chairman's Message 

Don’t Miss the 
First Talk of the 
Year: at Conwy, 

Wednesday 
March 8th 

I was reminded last Sunday evening that geol-
ogy is a far from static subject - even when 
the rocks are as old as we find in North 
Wales. Sitting in a stationary queue of traffic 
at Llanfairfechan for an hour it took a mobile 
phone call and an Internet session to discover 
that the road was closed because of a ROCK 
FALL. Clearly the number of rock-bolts that 
were applied was insufficient, despite indica-
tions to the contrary. Thank goodness we 
don't live on the Khyber Pass. On the other 
hand, three weeks of dry, freezing weather 
followed by a warmer day with heavy rain is 
just about what is required for such an event. 
 
At the recent AGM we made some decisions 
that will have a big effect upon the Associa-
tion. We are faced with uncertainty about our 
venue in Conwy, the certainty of stiff bills for 
insurance and a determination to pursue a 
wider range of speakers for our lecture meet-
ings. A rise in our very reasonable member-

ship fees was voted on, and you will see the 
new rates on the membership form which 
accompanies this Newsletter.  
 
It was also decided that we do not have the 
resources to pursue the separate pro-
gramme that is presented in Wrexham at 
NEWI. However, there will be a meeting in 
the Autumn as one of our members has vol-
unteered to speak on a subject close to his 
heart, and we will be at Wrexham Science 
Festival as usual.  
 
As a move toward a more green method of 
distributing our Newsletter, we will be ex-
ploring making it available by email, or 
online, and the bonus for digital subscrip-
tion will be pictures in full colour! More 
news on that later in the year. 
 
Please return your subscription forms 
promptly, and welcome to another  new 
year of North Wales Geology. 

Taking Advantage 
There was much discussion at the AGM 
about a suggestion raised by Ken Howarth, as 
committee member for Life-long Learning, 
as to whether the NWGA should apply for 
Heritage Lottery money to fund some kind of 
project related to the Association’s aims and 
objectives - primarily to enhance geological 
interest and awareness and encourage mem-
bership.   
 
It was agreed to investigate this further.  Ken 
suggested that perhaps a small group of inter-
ested members might get together to discuss 
ideas and possibilities.  As a first step how-
ever, without any commitment, Ken would 
like to hear informally from members with 
comments, and ideas. It could be that NWGA 

is not the actual project leader, but a part-
ner with another like-minded organisation.  
 
Ken commented that “There is money 
within HLF to do something that could 
benefit many people.  We need to identify a 
possible project and then work out a way it 
can be implemented. The whole thing is 
very exciting and will help to raise the pro-
file of geology in North Wales, encourag-
ing new interest, involvement and under-
standing.” 
 
Ken can be reached (evenings are best) on 
01492 584113 or anytime on email   ken.
howarth@btinternet.com  

University of Lancaster Fossil Collection 
The University of Lancaster has kindly do-
nated to their teaching fossil collection to us. 
For this, we are extremely grateful for the 
efforts of Dr John Stevenson, who took the 
time to gather the material together and to 
advertise it in the local area. 
 
Our thanks also to Fred Owen, who through 
his Manchester Geology Association connec-
tions, drew our attention to it. The collection 

includes a variety of brachiopods, bivalves, 
gastropods, bryozoans and corals. Much of 
the material comes from NW England, and 
so complements the fossils in the Wintsch 
collection, which are mostly from elsewhere 
in the UK. 
 
We’ll bring a selection of specimens along 
to the Conwy meeting on the 8th of March. 
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The OGWEN VALLEY IGNEOUS 
 INTRUSIONS 

 
 I hope that you enjoyed our last little ramble 
where we looked at some of the sedimentary ge-
ology in the lower Nant Ffrancon valley. 
 
This time, we are returning to the same area so 
that we can look at some of the intrusive igneous 
rocks and see how they have affected the earlier 
sedimentaries. 
 
We are going to return to the old coach road that 
runs along the opposite side of the Ogwen valley 
to the A5, which you can easily get onto near Id-
wal Cottage car park and it’s convenient tea stall.  
I’m going to mention several easily-accessible 
roadside sites along the first mile of this road as it 
descends the hillside to the valley floor.  You can 
chose for yourself whether or not to try to reach 
each part by car, or to walk down the entire hill 
and then back up. 
 
The sequence of the rocks in this area is widely 
argued, but generally coarse Glanravon (Caradoc) 
slates are giving way uphill into rhyolitic ash 
tuffs, with many varied strata and intrusions 
along the way.   The top of the falls (Photo 1)
approximates to the point where the lower Ordo-
vician sedimentaries end and the upper Ordovi-
cian volcanic ashes take over. 

 
To begin with you may like to refresh your mem-
ory, and take a quick look at the brachiopod fos-
sils in the sandstones of the Cwm Eigiau forma-
tion.  (Cross over the A5 bridge, climb carefully 
over the slate style, and look for the crescent-

shaped cavities where the brachiopods have 
weathered out).  If you consider the dip of 
these fairly uniform beds (suggesting calm 
water) you will quickly realise that they must 
strike roughly SW, under the A5 bridge (with 
it’s rustic companion).  Wander back over the 
bridge, and with care you can see that the line 
of the fossil beds continues.  If you are really 
adventurous, you can carefully ford the river 
and make your way up through the lovely 
stand of Scots Pine, following the strike of the 
bedding as you go. 
 
When you pick up the old road, follow it down 
over a cattle grid, and pause at a line of old 
war-time blocks that were built as tank-traps.  
(This valley is full of old defensive positions 
from that troublesome period).  If you observe 
the cliff face on the uphill side of the road, 
you will see that the sandstone beds are now 
marked with superb and quite large cross-
stratification.  Although we are still in the 
same Eigiau beds, by just moving a short dis-
tance we have come to an area of fairly high-
energy water movement, compared to the flat-
ter bedding on the other side of the A5.  There 
is plenty of scope for you to pass a pleasant 
half-hour or so, as the next 100 yards of expo-
sure demonstrates the cross-stratification in all 
it’s various sections.  Hopefully, we can run a 
field trip to the Ogwen valley at some point, 
when we can try to interpret this bedding in 
more detail. 
 
However, to find our next point of interest, we 
must wander further down the road, past Ha-
fod hostel, until we enter a small but very dis-
tinct road cutting (SH 643 605) (Photo 2). 
 
For now, you need to be in the middle of the 
cutting, so that you can inspect the sidewall as 
it is exposed in a large bowl on the SW 
(uphill) side.  Disregard the loose debris, and 
look for a nice solid exposure of reddish-grey 
Ordovician rock (roughly 450 ma old) with a 
course slatey cleavage at the top of the cutting.   
 
Now look down at your feet – you should find 
that you are standing on some rusty-brown 
nodular rocks, which are noticeably vesicular.  
This is a rare local exposure of a Tertiary 
dyke, dated to about 55 Ma (potassium-argon, 
Fitch).  This is one of those nice quirky sites 
where you can easily lean on the rock face and 
have a gap of around 400 million years be-
tween your hands and your feet!  It is quite 
likely that the old road-builders chose to cut 
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away the soft dyke to give them this easy cut-
ting for the road to pass through.  The expo-
sure of the dyke is small – you could cover it 
with a tablecloth – so please do not plunder 
samples needlessly.  
 
Our dyke here has been identified as an 
olivine dolerite (the small holes that you can 
see are where the olivine crystals have 
weathered out), and is on the usual NW-SE 
trend.  So far as I know the only other Tertiary 
dyke in the valley is reported in a stream bed 
high up in Bwlch Tryfan (at about SH 658 
591), but while it lines up nicely with our 
dyke it is questioned to be slightly older  
 
However, now that we know what to look 
for – let’s do some investigative geology and 
try to trace this dyke a little further.  From the 
cutting it runs NW (downhill) beneath the 
road for about 100 yards before striking off up 
the hillside as a shallow depression, running 
at 315o from the little bridge at SH 642 606 
(marked as a private water supply – please 
respect this).  Let’s walk up this depression 
for about 10 paces and start digging close to 
its edge.  If we are right, then a few inches 
down we should uncover more of the brown 
decaying material and a few inches deeper we 
should come to more solid tertiary dolerite.  
Try it, and see if you can prove the course of 
this illusive dyke.  When you have finished, 
please put everything back tidily before you 
leave.  
 
The course of this hard-to-find dyke was 
marked on the old geological maps, and you 
can see it marked on the 25,000 scale Special 
Sheet of Central Snowdonia – last revised 
1972 However, this was based on early work 
done by Williams and Ramsay, who would 
have seen the dyke before the road was hard-
surfaced.   The later BGS 25,000 map 
(SH65&66) of Nant Ffrancon & Llanberis 
(prepared by Howells et al in the late 1970’s) 
misses it out completely, and I suspect that 
they may not have been able to find the dyke.  
Its route beyond the little bridge has never 
been mapped, so please feel free to indulge in 
some fresh research. 
 
From the little bridge, walk a little further 
downhill until the road levels out for a short 
stretch, opposite the upper entrance to Blaen-
y-Nant (SH 641 609) (Photo 3).  Carefully 
examine the scree on the uphill side of the 
road, and you will find excellent samples of 
light-grey hornfels, with dark spots of cordier-
ite, representing the local slates that have 
cooked in contact with the hot Cywion gran-

itic intrusion.  
 
The steep cliffs above you mark the edge of 
this substantial granite body, which melted 
its way upward through the earlier rocks, 
arriving some time after all the earlier vol-
canism and folding had ended.  The road 

passes very close to the boundary, and at 
many points you can see how the molten 
rock has intruded through the local slates.  
Here, closer to its edge, the intrusion is 
closer to a rhyolite, which has been argued 
as a slightly later phase of the intrusion.   If 
you were to climb the entire mountainside, 
you would see the rhyolites change to felsite, 
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and then to the microgranite core of the intru-
sion. 
 
The Cywion intrusion has long been noted for 
its excellent mineralogy, which includes (among 
others) Garnet/Biotite, Almandine-Spessartine 
garnet, microgranite, Brookite, Flourite, Gibbs-
ite, Molybdenite, Pyrosmalite (first UK occur-
rence) and Topaz. (Bevins) 
 

If you have the time and the energy, continue 
walking down to the bottom of the hill, where 
you will come to another cattle grid.  In the hill-
side just above you are the traces of some old 
mines (SH 640 612).  These are reported to be 
pre-1800 trials for Molybdenum which is some-
times found around the edges of a major intru-
sion (Hubback,  Bevins,).  These have recently 

been fenced off from the 
road, but I inspected them 
some time ago and there 
were no mineral traces evi-
dent, so please don’t annoy 
the farmer by climbing all 
over them.   
  
Our final interest at this 
point is to look up at the 
steep debris cone which 
descends at this point from 
Cwm Coch.  When seen 
from across the valley, this 
is a very substantial cone, 
which is steeply banked 
due to the angular nature of 
its component debris.  In 
our next walk we will look 
at another debris cone, a 
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little further down the valley, which in complete 
contrast to this one is very wide and flat as it is 
constructed of slate fragments.  We will also look 
at evidence for the deposition of iron, and consider 
the past flora of the valley, when it contained two 
lakes. 
 
For now though, it is time to work your way back 
up the road to the Idwal car park, where I strongly 
recommend the veggie cheeseburger with a nice 
cup of Earl Grey.    
 
Look forward to seeing you next time! 
 
Jan Heiland,      
 
Copyright Jan Heiland, Deiniolen, January 2006. 
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Rob Crossley was a 
bit surprised to 
learn that brachio-
pods were thriving 
on Anglesey in the 
Ordovician—and 
so set out to see for 
himself…. 
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Unconformity 

Mona  Complex 

* brachiopods 

Margaret Wintsch brought several copies of 
the journal “Palaeontology” along to our 
AGM. Within these was an article by Robert 
Neuman and Denis Bates describing Early Or-
dovician brachiopods from Anglesey. This 
inspired me to visit the sites they described, en 
route to my igneous localities. 
 
I wasn’t too optimistic, since the inland Angle-
sey is not famous for good outcrops.  
However, a few hundred metres north of Ty-
hen (SH355787) the sandstones forming the 
local base of the Ordovician are quartz-rich, 
fine to medium grained, and very tough be-
cause of diagenetic cement. They dip north-
westwards at about 50 degrees, giving a scarp 
slope that has been “plucked” by the south-
ward-moving Pleistocene glaciers, to give sub-
stantial outcrops that have been further en-
hanced by small-scale quarrying (photo 1). 
 
The walls of surrounding fields are the easiest 
places to find examples of fossiliferous sand-
stone (photos 2 & 3). However, I didn’t find 
anything of the quality illustrated by Neuman 
and Bates (photos 4 & 5 are selected from 
their several dozen illustrations).  
  
Reference:  Neuman, R. & Bates, D.1978. Pa-
laeontology, vol. 21, pp. 571-613. 

1 

3 

2 

The regional significance of these sandstones, 
termed the Carmel Formation (illustration 6, 
adapted from Neuman & Bate), is that they sit  
unconformably on the metamorphic and igne-
ous rocks of the Mona Complex. 
 
The brachiopods show that these sandstones 
were deposited in seawater, and therefore the 
lower part of the sequence on the unconform-
ity must include beach and shallow marine 
deposits. The flat- and cross-bedded  sedimen-
tary structures are evidence for a shallow-
water energetic environment. The sandstones 
therefore record the submergence of Anglesey 
beneath the Ordovician waves.  
 
Curiously, despite the relatively energetic en-
vironment, pebbles are sparse, well-rounded 
and relatively small (mostly less than 10 mm 
across). This suggests that topography in the 
local Ordovician hinterland was very subdued 
during this initial subsidence. 
 
This is in marked contrast with later in the Or-
dovician, when enormous quantities of ill-
sorted coarse debris (in the Treiorwerth For-
mation) were deposited. This really is another 
story, but the coarse sediments we saw adja-
cent to the Carmel Head thrust in October 
2005 may represent part of this later event. 

6 



Evidence for a steep rise in atmospheric 
carbon-dioxide concentrations over the 
22,000 years since the last glaciation, and 
prior to major industrial fossil fuel emis-
sions, has been know for several years 
(black dots in figure 1, from Broecker 
2006). 
 
Some authors have argued that this pre-
industrial rise was man-made, largely due 
to forest clearance and paddy agriculture, 
and that without it we would by now have 
plunged back into the next glaciation 
(Ruddiman, 2005). 
 
However, new data from ice cores between 
410,000 and 435,000 years old, show a 
very similar pattern (open circles in figure 
1). Why should that period be similar? 

A lot of hot air…..? 
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Broecker (2006) notes the similarity between the two 
periods in terms of the nature of the Earth’s orbit around 
the sun, and resulting amounts of solar energy received 
to the Earth’s surface (figure 2). If the match is due to a 
linking mechanism between solar inputs and atmospheric 
CO2 levels, then the pre-industrial human influence the-
ory can be rejected.  
 
Unfortunately, Earth System modellers have yet to agree 
on mechanisms that could link solar insolation patterns 
to CO2 levels. The attraction of making the link is that 
we could then use the Stage 11 record to predict that, 
under natural conditions, in another 20,000 years, we 
would head into the next glaciation (figure 1).  
 
However, that prediction may be of little relevance, be-
cause atmospheric CO2 levels have through the indus-
trial period now risen to greater than 360 ppm—we ap-
pear to be heading into uncharted territory! 
 
 
 
References 
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Ruddiman, 2005. How did humans first alter global cli-
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Fig 2: Top graph: eccentricity of the Earth’s orbit over the 
past 650,000 years. Note that our present position (1) was 
last achieved about 400,000 years ago (11). The stages 1, 5, 
7, 9 and 11 correspond to the last five interglacial periods. 
Bottom graph: insolation (sun’s energy received on Earth) 
resulting from the combined effects of the Earth’s eccen-
tricity and precession over the same period. Note that the 
oscillation in energy received is reduced in stages 1 and 11. 
So stage 11 appears the closest analogue to present-day. 

Fig. 1: Gas contents in bubbles trapped in ice cores, from 
stage 1 (bottom age scale, black dots) and stage 11 (top age 
scale, open symbols). Note how similar the records are for 
deuterium (upper graph) and for CO2 (lower graph). Assum-
ing stage 11 is an analogue for stage 1, we can therefore pre-
dict what natural atmospheric carbon dioxide levels should 
be in the atmosphere at this stage in the eccentricity/
precession cycles. The other implication is that, under natu-
ral conditions, in just over 15,000 years time CO2 levels 
should start falling as we head into the  next glaciation! 



Folk that have been to Hilbre Island in the Dee 
estuary on field trips may recall that fossil track-
ways, left by cat-sized vertebrates, have been 
found in the Triassic  red mudstones there.  
 
The Triassic is composed of terrestrial red mud-
stones and sandstones in many parts of the 
world. This is mainly because most of the conti-
nents were welded together into one 
“supercontinent”. Consequently, the ratio of 
coastal environments to terrestrial environments 
was much lower then than today. 
Also many land areas were thou-
sands of kilometres from any sea. 
So, with limited sources of mois-
ture, desert environments predomi-
nated in the interior of this super-
continent.  
 
At that time, India was south of 
the equator and sandwiched be-
tween Africa-Madagascar and 
Australia. Being relatively close 
to the edge of the superconti-
nent, and facing a “monsoon” 
ocean, the Indian climate was 
probably moister than that of 
Hilbre. Well-preserved skele-
tons have been found in Triassic 
red beds along the Godavari and 
Mahanadi rivers. Chatterjee’s 
well-crafted diagrams suggest 
that life was flourishing 
(particularly if you were at the 
top of the food chain…!) 
 
Reference: 
Chatterjee, 1978, Palaeontology, 
21, 83-128. (part of the set do-
nated by Margaret Wintsch) 

Volume 44 Page  7  

Life in the Triassic—A 
Snapshot From India  

Manchester Geology Association 
Wed 15 March, 7.00 pm: 'Iceland', Steve Day. Mansfield 
Cooper Building 
Sat 25 March. Field trip to Scunthorpe Museum and Frod-
ingham Ironstone Formation. Advance booking essential 
with Jane Michael 0161 366 0595 or out-
doors@mangeolassoc.org.uk 
Wed 12 April, 7.00 pm 'Unravelling Folds at Rhoscolyn, 
Anglesey'*. Dr Sue Treagus. 
All meetings at University of Manchester, Oxford Rd. 
Contact Fred Owen or the MGA website at www.
mangeolassoc.org.uk for more information. 
  

Liverpool Geological Society 
Sun 2 April:  Field trip to Teg's Nose & Goyt's Moss with 
Dr Fred Broadhurst 
Meetings at John Moores University, Byrom St, Liverpool.  
Contact: Joe Crossley on 0151 426 1324 or lgsjoe-
crossley@hotmail.com for more information 
  
Shropshire Geology Society 
Wed 8 Mar, 7.30 pm: Permo Triassic Red Beds of SW Eng-
land compared with desert deposits in Oman by Dr Deryck 
Laming. Meeting at the Shirehall, Shrewsbury. Further info 
from www.shropshiregeology.org.uk 

Other Geology Associations  
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Visit our 
website: 

www. 
ampyx.org.uk 

/cdgc 
 

Contacts 
E-mail notices: Derek 
Jones, NEWI Natural and 
Built Environment Dept., 
01978 293098,   
d.jones@newi.ac.uk   
Event liason:  Fred Owen, 
01565 651004,  
fredowen@tinyworld.co.uk 
Chairman & website: 
Jonathan Wilkins,  01492 
583052,  
www.ampyx.org.uk/cdgc  
Meetings: Frank Buxton, 
01244  816712,  
frank.buxton58@virgin.net  
Secretary: Susan Brooks, 
01248 715381, DBMa-
dryn@aol.com 
Treasurer: Gareth Wil-
liams, 01248 680770 
garethann@amserve.com  
Newsletter editor: Rob 
Crossley,  01492 623579,  
pencrossleys@aol.com 
Lifelong learning: Ken 
Howarth, 01492 584113, 
ken.howarth@btinternet.
com  
Without portfolio: Jan 
Heiland, 
jan@vixenseven.co.uk 

NO RT H WA L E S GE O L O G Y D I A RY:  

 

March 8th Wed, Conwy, 7.30 pm,  Geology from Stardust, by 
our own Gareth Williams.  This talk will explore celestial geology, 
with the formation of the elements, their accumulation and chemis-
try, in the inter-stellar medium.  We examine the conditions re-
quired for star and planet formation, and what special conditions 
give rise to rocky planets. The implications for evolution of life 
and higher civilisations, are considered in the light of the discov-
ery of planets around distant stars. 

 

March 25th Sat, NEWI Wrexham, 9.00 am, Wrexham Science 
Fair, this year our stand will be called “North Wales Rocks”, 
giving us the opportunity to demonstrate how the extraordinary  
variety of North Wales rocks and fossils has inspired new ideas: 
from the Stone Age to the Space Age. We expect to exhibit key 
specimens, photos and satellite data, from the local area. Please do 
contact us if you have any samples/photos etc. or you would like 
to help. Set-up 8.00 to 9.30 am, public arrive from 9.45. Finish at 
5.00 pm. 

 

April 26th Wed, Conwy, 7.30 pm,  The Glaciation of N 
Wales, Dr Neil Glasser, Centre for Glaciology, Institute of Ge-
ography and Earth Sciences, University of Wales, Aberyst-
wyth. Neil will explain his new approach to the reconstruction 
of Quaternary ice sheets with particular reference to the history 
of the North Wales Ice Cap. 

 

May to September Programme in April Newsletter 

 

Oct 18th Wed, Conwy, 7.30 pm,  Unravelling Folds at Rhosco-
lyn, Anglesey, Dr Sue Treagus School of Earth, Atmospheric and 
Environmental Sciences, University of Manchester. Sue has been 
working for a number of years on understanding these spectacular, 
complex, folded beds. 
 

 


