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Welcome to the Autumn Newsletter!  

Itôs been a challenge for everyone these past 6 months or so and I 

was hoping it might be possible to start DGAG activities up as planned 

for the rest of 2020. Sadly, that is not the case as we enter the   

Covidocene! We have had to cancel our usual Holiday Rocks event 

but hope to run a virtual one. We do have one socially-distanced    

field-trip in November to look forward to however! (see page 19) 

Kingston Lacy House series  

Readers will have enjoyed Pete Bath's series in previous issues. This 

material is to be updated and re-set under Secular Buildings on the 

Dorset Building Stone website:                                                       

https://dorsetbuildingstone.weebly.com/ 

All images, both in the Newsletter and website, are included with the 

kind permission of the National Trust and a prototype printed DBS 

Tour Guide to Kingston Lacy Stone is in progress. Kelvin    
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One of the places I particularly like to visit when we have our annual holiday in west Cornwall is   

Godrevy Head. It is a designated S.S.S.I., cared for by the National Trust and situated on the 

north coast of the eastern side of St Ives Bay. Besides being an interesting geological site, it is 

also a lovely place to visit for the day with seals to watch and beaches to lounge on. The South 

West Coast Path runs around the cliff edge so the area can be reached from St Ives or Portreath. 

An uninhabited island situated 300 metres    

offshore is the site of Godrevy lighthouse,     

operated by Trinity House (1). Landings may 

only be made on the island with the permission 

of Trinity House. Seaward of Godrevy Island is 

a submerged reef known as The Stones. It has 

been the site of many shipwrecks over the 

years but it was not until the disastrous loss of 

the SS Nile on 30th November 1854, with the 

loss of all aboard, that Trinity House was   

pressured to construct a lighthouse on the island. 

It was built in 1859 and was converted to fully  

automatic operation in 1939. Godrevy Head is 

considered to be one of the most important  

Pleistocene (2,588,000 to 11,700 years ago) 

sites in the south-west of England. The main   

geological interest is on the cliffs and beaches on 

the western side of Godrevy Head. The cliffs at 

the northern end of the beach are                   

metamorphosed Devonian turbidites of the Mylor Slate Formation overlain with Quaternary       

ice-age deposits and sand dunes (2).  
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The turbidites were deformed during the Early 

Permian and are intensely folded (3). They form 

multiple sequences of graded bedding (Bouma 

sequences) with the coarser particles settling 

first, giving the rocks a banded appearance. In 

places the rocks are cross cut by quartz veins 

deposited in cracks by hydrothermal fluids when 

the Cornubian granite batholith was emplaced in 

the late Permian (4). 

 

Above the turbidites are raised 

beach deposits formed during  the 

Pleistocene interglacials 2,588,000 

to 11,700 years ago when sea         

levels were higher. The beach      

deposit in the photograph is dated 

to about 190,000 years ago (5).  

 

 

 

The sequence on the beach boulder shows some     

sorting of particles with a layer of fine sand at the 

base and a layer of large pebbles further up the 

sequence (6, 7). In the cliffs there are levels at the 

base of the sequence where the raised beach   

deposits have been cemented by iron oxide 

(brown) and manganese oxide (black) by water 

seepage (8). The raised beach is overlain by head 

deposits formed during periods of periglaciation 

when the area was subjected to permafrost (9). 

Loess, a mixture of silty clay deposits and angular 

rock debris, filled small embayments. They were subsequently overlain by dune deposits about 

10,000 years ago (see photo 2). 
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It consists of carbonate-

cemented, fine-grained sand 

layers and layers of rounded 

pebbles, some quite large. The 

calcium carbonate cement was 

derived from disintegrated sea 

shells.  
т с 
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Pat Snelgrove  

Soils - A Very Short Introduction 

Sometimes there is a moment when something that you have always taken for granted makes 

you think more closely about it.  Such a moment occurred during a visit to the Lilstock area in 

North Somerset during a field trip as part of a Bristol University geology course (given by Dr    

Peter Hardy) when the English Universities were encouraged to offer outreach courses.  
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We had walked along the beach at low tide and studied the very solid rocks on the beach and 

the cliff. To return to the cars we had to climb the cliff and walk back across the cliff-top coastal 

path. The cliff and rocks on the beach were very solidly lithified, but the field on the top of the 

cliff which must have been just above this rock was perfect soil and was under agriculture.     

Because of the slope of the land, the soil must have been derived from local rocks such as we 

had seen below because its soils were not blown-in loess and could not have been washed in or 

transported downslope by gravity from elsewhere. Below is a satellite view of the beach and 

fields and the contrast is very clear. 

The soil clearly predated agriculture, so what 

would it have looked like and how would it have 

formed? Some soils do not support vegetation, 

but the composition of a soil that supports good 

plant growth is typically about 45% mineral matter 

and 5% organic matter (decayed plant material, 

bacteria, fungi etc), about 25% water and 25% air 

(which forms air spaces).  

The formation of soils is not a simple subject and 

depends on the parent rock material and how it 

weathers, the length of time it has been allowed to develop, the climate (with temperature and 

precipitation of great importance), the presence of plants and animals and the slope of the land. 

The formation of soils is usually a very slow process although soils can develop more quickly 

(under 100 years) in certain volcanic deposits.  

A soil with vegetation cover forms a layered       

structure. The topsoil comprises organic matter (O      

horizon) together with organic matter mixed with 

mineral matter (A horizon), below this is often a layer 

leached by percolating groundwater (E horizon) and 

this is deficient in minerals because the water that 

passes through the A horizon becomes slightly   

acidic. The E horizon is often lighter in colour when 

seen in a fresh section because the iron oxides and 

other minerals have been moved to the layer below. 

Below these layers is the subsoil (B horizon) which is 

made up of clay minerals, calcite, iron oxides etc. 

Below the subsoil fragments of mechanically weathered pieces of the bedrock are found           

(C  horizon) and below this is the bedrock. The image above is from:                                            

https://en.wikibooks.org/wiki/Historical_Geology/Soils_and_paleosols and shows very clearly the 

leached area. Horizon O is the grass and vegetation, Horizon A is the dark layer below it. The 

white layer is the leached E horizon and below this is the B horizon (the subsoil). The C horizon 

is below the B horizon and contains fragments of the bedrock and it could be that some of this 

which contains rocky material is also shown. Below the C horizon is the bedrock and this is not 

shown in this photo. 

So what causes the weathering of the bedrock? There are several ways in which this can be  

broken up and the way in which this is done is very much dependent on the prevailing climatic 

conditions, for example freeze / thawing of water can fragment the rock, tree roots can break it 

open, but also the percolating water can cause chemical weathering. It is possible that all of 

these mechanisms contributed to the soil at Lilstock and that a contribution to it had come from 

the other rocks in the area (the BGS describes the area as Langport Member, Blue Lias and 

Charmouth Mudstone (undifferentiated)). 

https://en.wikibooks.org/wiki/Historical_Geology/Soils_and_paleosols


п 

A short YouTube video (10 minutes) summarises soil formation nicely.                                     

See:  https://www.youtube.com/watch?v=mg7XSjcnZQM  

Not all soils develop as they will have done at Lilstock, the type of soil depends upon the bedrock 

and the climate. As someone with no knowledge in this area I tried to find out more and I found 

the United States soil taxonomy the easiest to understand. Essentially there are 12 different types 

of soil. And they are very well described on their website. 

The image (left) is from the Food and Agriculture Organisation of 

the United Nations Soils Portal at: 

http://www.fao.org/soils-portal/soil-survey/soil-classification/usda-

soil-taxonomy/en/ which provides considerable information on the 

worldôs soils.  

The global distribution of the soil types is shown on the map       

below (the map is from:                                                           

https://en.wikipedia.org/wiki/Soil_fertility)  

If anyone is interested, there is considerably more information at 
the website of the United States Department of Agriculture at 
https://www.nrcs.usda.gov/wps/portal/nrcs/site/soils/home/     
which includes a link to ñIllustrated Guide to Soil Taxonomy,      
version 2ò  available as a .pdf download at:                                 
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/survey/
class/taxonomy/?cid=nrcs142p2_053580 

Clearly this is a very large and important subject. There is a considerable amount of information 

on the UK and a good starting point is the interactive map produced by the United Kingdom Soil 

Observatory and hosted by the BGS at http://mapapps2.bgs.ac.uk/ukso/home.html and an      

example is shown above - the concentration of Calcium in topsoil, but there is very much more 

to be seen with this app.  

The soils of the UK can not be taken for granted: 

Soils take a long time to develop and can be damaged very quickly. The UK is 30 to 40 years 

away from ñthe fundamental eradication of soil fertilityò in parts of the country, the environment 

secretary Michael Gove has warned. ñWe have encouraged a type of farming which has       

damaged the earth,ò Gove told the parliamentary launch of the Sustainable Soils Alliance (SSA): 

 

https://www.youtube.com/watch?v=mg7XSjcnZQM
http://www.fao.org/soils-portal/soil-survey/soil-classification/usda-soil-taxonomy/en/
http://www.fao.org/soils-portal/soil-survey/soil-classification/usda-soil-taxonomy/en/
https://en.wikipedia.org/wiki/Soil_fertility
https://www.nrcs.usda.gov/wps/portal/nrcs/site/soils/home/
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/survey/class/taxonomy/?cid=nrcs142p2_053580
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/survey/class/taxonomy/?cid=nrcs142p2_053580
http://mapapps2.bgs.ac.uk/ukso/home.html
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ñCountries can withstand coups dô®tat, wars and conflict, even leaving the EU, but no country 

can withstand the loss of its soil and fertilityò. 

ñIf you have heavy machines churning the soil and impacting it, if you drench it in chemicals that 

improve yields but in the long term undercut the future fertility of that soil, you can increase 

yields year on year but ultimately you really are cutting the ground away from beneath your own 

feet. Farmers know that.ò 24 Oct 2017. The quote is from: 

https://www.theguardian.com/environment/2017/oct/24/uk-30-40-years-away-eradication-soil-

fertility-warns-michael-gove#:~:text=The%20UK%20is%2030%20to,Sustainable%20Soils%

20Alliance%20(SSA). 

Are we really 30 or 40 years away from a disaster? 

Such a short time sounds alarming. The 30 to 40 years is a figure that has been mentioned   

several times in different countries of the world, sometimes with 60 harvests and 100 years 

mentioned. The BBC More or Less program at https://www.bbc.co.uk/programmes/m000jmm3 

looked into the science behind the short time and asked if it is true. They found the idea behind 

the number of years seems to derive from a study published in 2014 by Sheffield University that 

looked at allotments, council roundabouts, forests and gardens in Sheffield and that no dates 

were given in their report!   Leon Sparrow  

Way-up structures 

Way-up structures are used to determine the original orientation of strata and in which way the 

beds young i.e. which is the top of the succession. This illustrates the Law of Superposition on 

Strata. Some of the way-up structures occur in sedimentary rocks and some are seen in volcanic 

lavas and ash. Determining the way up is important in strata which have been complexly folded as 

in the Caledonian structures of the Grampian Highlands of Scotland or Variscan structures in S.W. 

England.  

If rocks contain fossils the way up can be determined in two ways. The fossils may enable relative 

dating of the rocks but not all fossils are sufficiently sensitive indicators of time but Jurassic       

ammonites in Dorset are clearly a good examples of zone fossils. Not all rocks contain fossils. 

Some fossils may also be in position of growth preserved as a life assemblage e.g. corals,        

brachiopods, burrowing bivalves, plant roots. However, some fossils are transported and form a 

death assemblage which is less useful (e.g. Ringstead Coral Bed).  Some fossils, e.g. brachiopods 

may contain sediment inside the shell with a space above filled later by crystalline material typically 

calcite (geo-petal structures).  

This can also show the way up. Trace fossils with tracks, 

trails and burrows left by organisms may also be preserved 

on bedding planes or with a bed. Good examples of these 

can be seen in the Forest Marble and Corallian in south   

Dorset. U-shaped burrows in the Corallian at Bowleaze Cove 

are a classic example (Diplocraterion, Photo 1). Sedimentary 

structures associated with the bedding planes can also be 

used, such as rain prints, desiccation cracks (e.g. some of 

the limestone beds in the Purbecks), tool marks caused by 

bouncing stones, etc.  
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https://www.bbc.co.uk/programmes/m000jmm3
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Symmetrical ripple marks show way up with the cusps (ripple 

crest) pointing up. However, asymmetric ripples are less useful 

because they look the same the right way up or inverted. Sole 

structures produced by turbidity flows are also useful way up 

structures. Good examples of these can be seen in the Silurian 

strata in mid-Wales (Aberaeron) as in Photo 2 and in the    

Southern Uplands of Scotland.  

Features within beds such 

as graded bedding and 

cross-bedding are useful 

way up structures. Again, 

good examples of cross-

bedding can be seen in 

the Corallian at Bowleaze 

Cove and Osmington 

Mills (Photos 3 and 4).  
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Unconformities and the Law of Included Fragments 

can indicate the way-up of rocks. Rocks below the 

unconformity are normally more folded, tilted or  

metamorphosed. Those above the unconformity 

tend to be horizontal or gently tilted. A good example 

of this can be seen at Portishead where the Triassic 

breccia rests on top of dipping Devonian strata 

(Photo 5).  

р 

A conglomerate, breccia or quartzite arenite normally 

occurs above the unconformity with fragments of rock 

from below the unconformity included in the           

rudaceous sediment (conglomerate or breccia).  
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In volcanic rocks some way-up structures 

can also be seen. Gas bubbles or vesicles 

tend to be at the top of the flow and the top 

may also be weathered and often reddened 

due to the oxidation of iron rich minerals. 

Pipe amygdales tend to occur at the bottom 

of the flow and branch downwards. Pillow 

lavas sag down into the spaces between 

adjacent older pillows as seen at Strumble 

Head (Photo 6).  
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Volcanic ash (tuff) may also show graded bedding as 

well impact features where volcanic blocks or bombs 

impact on layered ash causing sag structures as seen in 

Photo 7 from Lipari in the Aeolian Islands, Italy, which 

also shows fining upwards cycles.  

 

 

The relationship between cleavage and bedding can also 

be used in rocks which have been folded and overturned if 

slatey rocks are present. The bed is the right way up when 

the dip of the cleavage is steeper than the dip of the      

bedding, but if the bed is overturned the dip of the cleavage 

is less steep than the dip of the bedding. This is well shown 

in folded Devonian rocks at Gunwalloe Church Cove in 

Cornwall (Photo 8). Alan Holiday  
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Lulworth Fossil Forest   

Mimi Spencer provides an update on the Fossil Forest renovations, from  this summary of press 

releases. 

ñThe 145 Ma. óforestô is part of the Jurassic Coast and although no actual trees can be seen, 

round shapes known as óalgal burrsô are clearly visible; these would have surrounded the base of 

the tree trunks. The site was closed in 2015 when a large rockfall damaged the steps leading 

from the South West Coast Path down to the site. The rockfall also left a dangerous óoverhangô 

which has now been partially removed and rock-netted by geo-technical experts Vertical      

Technology Ltd has been installed, with the addition of a catch-fence. Local Dorset company, 

Aileen Shackell Landscape Design, was responsible for the design of the new access and     

seating area which has stunning views out to sea. Bournemouth Christchurch Poole Council    

donated the recycled timber decking from Bournemouth Pier. Albion Stone generously donated 

two large pieces of fossilised wood (Photo 1) which were   transported by helicopter (Photo 2) by 

the Naval Air Squadron in September 2019 as part of an Exercise. These very heavy specimens 

are on display in the seating area near the entrance gate. Dorset Council Highways undertook 

the work to repair the 97 steps of concrete and oak (Photo 3), updated and replaced the railings 

and created a new seating area, with safety signage and an interpretation board also near the top 

of the steps.( Photo 4) James Weld, Lulworth Estate said: ñWe 

are delighted the Fossil Forest is accessible once again and 

were pleased to work closely with all parties involved, to        

ensure the visitor experience 

will be of great value, both as 

an educational tool and as     

somewhere to visit on this 

unique and stunning UNESCO 

World Heritage Site.ò  James 

Nevitt, Senior Access & Recreation Advisor said; ñThe MOD is 

committed to protecting our heritage and is always keen to     

engage in positive collaborative  working to deliver a positive 

outcome.  
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We recognise the significance of this 

site and it is fantastic to see it          

reopened after what has been a    

complex project to deliver.ò The work 

was funded in the main by the Coastal 

Communities Fund, with additional 

funding from Lulworth Estate, the    

Defence Infrastructure Organisation 

(part of the MOD), the Arts Develop-

ment Company, the Geological        

Association and Dorset Council. The Dorset Area of Outstanding Natural 

Beauty team led on the Fossil Forest project in partnership with Lulworth 

Estate, Defence Infrastructure Organisation, The Arts Development Company, Dorset Coast     

Forum and the Jurassic Coast Trust. As with the rest of the Ranges, the Fossil Forest is open 

most weekends and school holidays but always check before visiting. 

https://www.gov.uk/government/publications/lulworth-firing-notice  

More pictures and a full press release can be viewed here:                                                    
https://www.dorsetcoasthaveyoursay.co.uk/fossil-forest-welcome-hub1 

Mimi writes: ñThis is the best access to the Fossil Forest ever - the hand rails go all the way and 
although the 97 steps (down and up) are mentioned many times they are evenly spaced. So I 
guess my message is ...take a walk and see for yourselves.ò Mimi Spencer  

Bob Alderman (13.07.1949ð10.07.2020) RIP 

Bob died on the 10th July at home with me. His end of life was as he wished. Bob was born in 
Northampton and liked trains! In his Mum's things we found a little book he'd made when he was 
about 5 years old with a picture of his favourite toy...a train. 
Bob moved with his family to Yeovil in 1965, left school and became an apprentice at Westlands. 
We met at folk club in 1969 while I was still at the High School. We married in 1971. I was already 
aware of Bob's passion for model railways as he took me to the original Yeovil Model Railway 
Club at what was the Lodge of Hendford Manor. We moved to Montacute in 1985 with our       
children David and Ruth. 
Bob left Westlands in 1995 and took on commissions to build model railway locomotives for     
others. Bob loved reading and was a prolific writer. He has had numerous articles published in 
the model railway magazines and has written a book for railway modellers about how to make 
bridges and viaducts. He used to teach people to make models at an annual summer school and 
also demonstrated techniques at various model railway exhibitions. 
He also liked steam trains and was involved in going through the archives at York Railway       
museum to reproduce the blue prints for an A1 steam locomotive. The Tornado locomotive is now   
running rail tours 20 years later. When Bob was a child the open-cast ironstone quarries were still 
operating in Northamptonshire. He found them fascinating. He also used to go through piles of 
stones and find sharksô teeth and fossils. He could not remember where but was a bit put out 
when his family moved to Yeovil and his fossil collection disappeared. My interest in geology 
sparked his, so he started to come on field trips with me. He always asked pertinent questions. 
We studied A level Geology with Alan Holiday in 1999. Fortunately we got the same marks       
although Bob's project scored higher than mine because he was so good at drawings. I relied on 
photos for mine but my theory was better! Bob combined his interest in model railways and      
geology by modelling a Portland Stone Quarry. This was sold and is now in Vancouver. Bob was 
a determined, witty, knowledgeable man with a great sense of humour. We knew, after he was 
diagnosed with MND in 2017, that there was no cure and his time was limited but he still kept his 
humour, determination and wit even when he lost the ability to move or speak. 
Gosh I'll miss him. Thanks again to everyone for all your support. 
Sheila Alderman  
 

https://www.gov.uk/government/publications/lulworth-firing-notice
https://www.dorsetcoasthaveyoursay.co.uk/fossil-forest-welcome-hub1
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THE HOT ROCK SLOT 

ECLOGITES 

Eclogites are amongst the most spectacular and beautiful silicate rocks on account of their      

colourful mineralogy. They are also highly significant on account of the very high pressures      

required for their formation, and hence of the dramatic tectonic implications for the rock units in 

which they are found. It has become almost axiomatic that eclogites in orogenic belts are      

products of subduction. As an indication of the scientific interest in these rocks, roughly 2,600  

research papers with ñeclogiteò or ñeclogiticò in the title have been published in mainstream     

journals since 1970 according to the óWeb of Scienceô database.  

 Eclogites have been known about for almost 200 years, having been first described by R.J. 

Ha¿y in 1822 from a locality in the Saualpe region of the Austrian Alps, but it is only since the   

advent of the theory of plate tectonics in combination with experimental petrology that their      

significance has been appreciated.  

Definition and Mineralogy: 

An eclogite is a metamorphic rock consisting essentially of omphacite and garnet. Omphacite is 

a green clinopyroxene containing substantial amounts of jadeite (NaAlSi2O6) in solid solution 

with other components, mostly diopside (CaMgSi2O6); its name comes from the greek ówmfaxô 

meaning óunripe grapeô. The garnet is typically a solid solution of pyrope (Mg3Al2Si3O12) with   

almandine and grossular, its Fe and Ca counterparts. The combination of bright green ompha-

cite and red garnet makes for very attractive rocks (Figs. 1-3).  

Fig.1.Hand specimen of meta-basaltic eclogite, 

Dorfertal, Austria. Photo: Giles Droop. 

Fig.2. Hand specimen of coarse-grained orthopyroxene        
eclogite,Grytting, W Norway. Photo: Giles Droop. 

 

Additional minor minerals that may be 

present in various combinations include 

kyanite (Figs. 3 & 4), orthopyroxene    

(Fig. 2), glaucophane (Fig. 5), talc (Fig. 1), 

white micas, zoisite (Fig. 3) quartz, 

coesite (a dense polymorph of SiO2     

Fig. 6), epidote (Fig. 7) and carbonates. 

Rutile (TiO2) is the most usual accessory mineral. 

Plagioclase feldspar is totally absent, as usually is biotite, though both minerals commonly occur 

as products of late-stage alteration (retrogression) at low pressure and temperature. Hornblende 

is another common retrograde alteration product (Fig. 8).�� 

Fig.3.Hand specimen of zoisite kyanite eclogite, Verpeneset,  

W Norway. Photo: Giles Droop�� 


