
Mid Week Geology Group ( Yorkshire) –MWGG 

Annual Trip 2018 – April 30th to May 4th 

Northumberland – based at Bambrugh 

Following the group’s AGM agreement the holidays for 2018, 19 and 20 have been set at Northumberland, Northern 

Ireland and Stranrear respectively. Sheila Wilson researched the Northumberland Area for accommodation and 

selected the Warren House Hotel at Bude Bay Bambrugh  as the best choice which in the event turned out to be the 

best choice yet – ideal for us for location, accommodation, meals and service. 

  
 

 19 Members signed up for the week to follow an itinerary suggested by Dr  Ian Kille who also turned out to be an 

excellent leader adding to each day’s enjoyment with a final poem. 

The weather was generally cold but sunny on Monday to Wednesday becoming overcast and even colder on 

Thursday as we headed into the Cheviots to examine the volcano. On Thursday evening we were joined for dinner by 

Ian, and Barry and Alison Tymon and had the traditional Quiz provided by Malcolm and Julie. It’s the taking part that 

matters! Friday became warm and sunny as we walked along the beach at Boulmer to find a trilobite before heading 

south after an excellent week. 

The full details of each day follow with thanks to all those who volunteered and provided photographs. 

 

Monday 30th April 2018 

Our field trip begins. The party assemble in the car park at Beadnell in Northumberland. Whilst the majority of the 

group are from Yorkshire, we even have a member who has travelled from Kent 

to share this field trip with us. Here we meet Ian Killie, a renowned local 

geologist, who will be our leader for the week.  

Our theme for the day follows the theme “what has nature ever done for us?” 

Beadnell began due to the geology- and we walked to Benthall, a short distance 

and were shown limekilns. In 1750 Beadnell as put on the map. It had the 

necessary natural resources – lime and coal. Coal came from the Beadnell coal 

seam. This gave them the resources they needed to create lime which could be 

used to sweeten the soil for agricultural purposes.  

We then walked past the Pele tower, now the Craster Arms and back to the beach. Here apart from present wildlife 

in the form of Eider (Cuddy) ducks, we saw evidence of the piddock. Later we saw further evidence that 

demonstrated the paddock is still active. The paddock bores holes in rock, but the later siting of the holes showed 

they had been made through brick and mortar. The paddock is still active and with us. 

A little further down the beach, an example of a channel structure in the low cliff at the back of the beach. This 

channel structure was filled with subsequent layers of sand and coal. This was a sign of the environment when the 



rocks were formed. The environment varied between deltaic and marine, which can be seen through the grain sizes 

and fossils seen in the rocks. 

Looking over the seawall, the sedimentary rocks are cut through by a dyke, bearing ENE. I caution you to be quick 

about this observation, as we were so engrossed that the whole group were dampened by a wave crashing against 

the seawall. Good thing it was so cold we had worn our wet coats.  

At St Ebbs Nook, the Great Limestone can be seen. We discussed the changing environment: 

1.  Ice melting causing the land to heave, and also sea level to rise 

2. The rate sediment increases in flood periods 

3. Global changes 

Limestone is controlled more by climatic changes than techtonic variables. For the formation of our rocks, all three 

variables are happening at various stages. 

Finally the walk ends at the impressive limekilns at Beadnell harbour. A further evidence of the links between 

geology and local industry. 

 

Day 2 Pease Bay, Siccar Point & St Abb’s Head 

 

The day dawned bright, breezy, and dry. 

Today we were going back in time from the Carboniferous to the Silurian and Devonian and the first union 

of England and Scotland ( tectonically speaking!) 

In the Silurian the area now between the Southern Uplands and the River Tweed was a zone of 

sedimentary accumulation on the downward subduction slab (see diag ).This gave rise to the area’s 

complex geology which was further complicated by collision, faulting, sublateral movement and climate 

change. We spent a fascinating day trying to sort it out! 

Two impressive exposures in Pease Bay were studied, giving rise to much discussion and many questions 

which Ian answered with clarity, patience and humour. 

Location 1.Red Rock,Pease Bay. Upper Devonian. This is a beautiful exposure of both interleaved 

lacustrine and cross-bedded deposits. There was much debate as to whether these are in fact fluvial or 

aeolian. It was agreed that here there was evidence of fluvial channels resulting from flash floods in a 

desert environment. Feeling the texture of the rocks revealed the contrast between the red smooth fine 

grained layers and the lighter coloured coarse grained layers, suggesting calmer lagoon conditions where 

particles were able to separate out. Why the different colours? Red suggests oxidised iron and white less 

oxidisation because of the presence of material of plant origin. 

Location 2. Hawk’s Heugh, Pease Bay. Further up in the Devonian. Well exposed iron rich nodules, some 

in layers and some root-like, were evident. These are features of of an arid climate where diurnal 

alternating moist and dry conditions result in the formation of a calcrete, ie a calcified soil horizon.  

 Before lunch we made a pilgrimage to Siccar Point to view James Hutton’s internationally famous 

unconformity where Devonian rocks unconformably succeed intensely folded Silurian rocks. 

 

Day  2:  pm. St. Abb’s Head and Pettico  Wick 

After our morning’s excursion and a pleasant lunch in St. Abbs overlooking the harbour we set off to examine part of 

the Eyemouth Volcanic Series which are of the same age ( Devonian ) as the sedimentary rocks seen this morning. 

(Photo map ) 



Following a coastal path northwards from St. Abbs we stopped at a viewpoint ( photo ) from where we could see 

where the lower Devonian vent agglomerates had been intruded into the earlier Silurian greywackes by looking over 

the cliff edge ! Ahead looking towards White Heugh which is made up of purple lavas of the Eyemouth Volcanic 

series and lies unconformably above the Lower Old Red Sandstone Great Conglomerate which forms Bell Hill. A dyke 

cuts through the volcanics and can be seen further along the footpath. The St Abbs Fault can also be seen as a 

depression between the craggy head and the more rounded slopes of Bell Hill. This fault which trends NW- SE and 

follows the valley which now contains Loch Mire downthrows several hundred metres to the NE bringing  the 

volcanic rocks into contact with the Silurian slates on the other side of the valley.  

At Burnmouth the andesitic lavas are reddened due to the iron rich waters 

running through them.( Photo ) 

At Horsecastle Bay as we walked northwards the irregular layers of tough 

lavas and less resistant rocks sloping down towards the sea possibly slid 

down the side of a volcanic cone  

 The Eyemouth Volcanic rocks at St Abbs Head are up to 600metres thick with 

alternating beds of of explosive ashes/tuffs and massive lavas which are more 

resistant to weathering and stand out as crags. 

As the skies darkened we approached Pettico Wick looking across the fault 

and Mire Loch. Pettico Wick appears as an impressive series of folded and 

steeply dipping Silurian greywackes. It is clear here that the St. Abbs Fault 

runs straight through the valley and reaches the sea at the bay with the 

volcanic series forming cliffs to the north east.   

As a few drops of rain appeared we closed the day and an afternoon of quite 

spectacular scenery.       

     

Wednesday 2nd May  Visit to Bamburgh to View the Whin Sill 

Geological Background 

The Whin Sill is an igneous rock which intruded into the existing sedimentary rock at the end of the 

Carboniferous period about 295Ma. The Sill is a Tholeiitic Dolerite which is thought to have been fed by 

dykes caused by rifting along an east west axis (Figure 1). 

.  

Figure 1 

Schematic of intrusion of the Whin Sill 



Tholeiitic magmas are typical of where rifting occurs e.g.  at mid ocean ridges and are silica rich compared 

to alkaline and calc – alkaline magmas which are silica poor. 

The magma forming the Whin Sill is thought to have originated at a depth of some 45km and has a volume 

of 215km3   and covering an area of 4500 km2 reaching from the Scottish Borders into Teesdale. The source 

of the magma remains unknown. 

The term “sill” was used locally to describe any exceptionally hard rock, but subsequently became the term 

used to describe a tabular igneous intrusion. 

Whin was used by workmen to describe the sound made when the rock was hit with a metal tool. Around 

Bamburgh gorse bushes are common around exposures of the sill and where it lies just below the surface 

soil. The local name for gorse is Whin. 

Bamburgh Castle 

The castle stands on a promontory of the Whin Sill at the location of an ancient fortress that was capital of 

the Kingdom of Bernicia from 420 to 452AD. During Viking times, the castle changed hands many time 

between the Anglo Saxons and Vikings, before being finally destroyed by the latter in 993 AD. 

A new castle was built by the Normans and stood until the 17th century when it fell into disrepair. The ruin 

was purchased by the Victorian arms manufacturer, William Armstrong, and rebuilt to its current form. 

Field Trip Details 

War Memorial 

At the war memorial southerly dipping, red, Carboniferous sandstones are overlain by the Whin Sill (Figure 

2). 

 

Figure 2 

James Hutton visited this exposure and from the jointing and chilled margin deduced that the Whin Sill was 
an igneous intrusion and not as previously thought a sedimentary rock. The joints in the Whin Sill pass 
through the full length of its thickness indicating that at this point it was intruded in one single event. 
Offset jointing in multiple beds would suggest several multiple intrusion events. 

Before moving to the next location, the leader, Dr Ian Kille, gave a reading from MH Rider’s book Hutton’s 
Arse and cleared up some confusion regarding the Great Limestone seen at Beadnell on the Monday and 
the Great Scar Limestone of the Yorkshire Dales. 

The Great Scar Limestone Group consists of several units and was laid down over a long period in the 
Dinantian of the early Carboniferous on the tops and flanks of highs such as the Askrigg Block. 



By contrast the Great Limestone was laid down later than the Great Scar and is part of the Wensleydale ( 
Yoredale) Group of the late Dinantian and early Namurian. Since this group was laid on the tops of blocks 
and in shallow basins and subject to alternating marine and non-marine depositional cycles (cyclothems) 
the Great Limestone is not the same as nor as thick as the Great Scar. 

Harkess Rocks 

At this location there is an extensive exposure of the upper chilled margin of the Whin Sill. Amygdales 
(cavities containing secondary minerals) and vesicles (gas bubbles) can be seen. Ropey (Pahoehoe type) 
flow structures indicate the viscous nature of the flow caused by cooling at the margin and the viscous 
nature of the silica rich magma (Figure 3). 

 

Figure 3 

Taking the orientation of amygdales and ropey flows the direction of flow of the magma was estimated to 

be to the West to West North West. 

Stag Rock 

Here an east to west trending vertical exposure can be seen. Towards the shore by the lighthouse the Whin 

Sill is intruded into a shale above a limestone, however moving seawards the sill is now injected into shale 

beneath the limestone. Figure 1 shows a schematic of how this occurs. As the magma flow increases it will 

“pond” at its lowest level. When ponding is complete the magma will establish hydrostatic equilibrium by 

rising along joints and moving along bedding planes. 

On a horizontal exposure close to where the Sill has passed into the lower shale is a hard rock, Hornfels, 

formed by contact metamorphism between the magma dolerite and shale. 

 

           

Thursday – Upper Coquet Dale: The Cheviot volcano  

 

This day allowed the group to explore the Cheviot volcano working its way down the Coquet Valley in a north-

easterly direction and up the succession from the basement Silurian rocks onto which the volcano erupted, through 

some of the volcanic rocks, and on to the early Carboniferous sediments which rest on the lavas. The itinerary was 

based on that of Phil Allen in C. Scrutton (Ed.). Northumbrian rocks and landscape, pp.58-61 omitting localities 6 and 

7.  

Our visit started with a north-easterly orientation view of the Cheviot landscape of glacially-rounded hills and an 

incised river valley in the vicinity of the archaeological earthworks at Chew Green, 9 miles to the west of Alwinton 

near the head of the Coquet Valley. Chew Green was a Roman outpost located some 25 miles to the north of 



Hadrian’s Wall (built AD122-128) and adjacent to Dere Street (built c.AD79) which ran between Eboracum (York) and 

Perthshire. A five-phase complex of military camps has been recognised, consisting of two temporary marching 

camps, a semi-permanent fort, and two permanently-occupied small forts.  [Add photo?]  

Silurian Riccarton Group sedimentary basement believed to be of Wenlock age (433-427Ma) is exposed on the left 

bank of the River Coquet at Makendon (NT 80590952). Interbedded greenish-grey silty mudstone with beds of fine 

sandstone up to 30cm thick are folded into an open, upright anticline with an axis trend of 290°.  A vertical axial 

plane cleavage was to be seen in the silty mudstone but not in the fine sandstone. The sandstones, termed 

‘greywackes’, are poorly sorted with a quartz/feldspar/clay-mineral matrix and dispersed rock fragments. [Add 

photo]   

Our next stop (NT 81000984) was at another greywacke outcrop about half a kilometre further down the valley 

where the upper surface of a 5-6 cm-thick grey siltstone-sandstone bed showed an undulating, wave-like, structure 

and its base a variety of tool marks and load casts. The upper 1.5 cm layer of this bed did not however show any 

cross-bedding but retained its thickness through the undulations. Our leader, Ian, suggested this feature might be 

some form of parting lineation thereby indicating a flow direction parallel to the crests and troughs of the 

undulations.   

Carrying on walking down the river gave us our first look at a volcanic rock on the north side of the valley (NT 

81110992). It was a volcanic breccia, taken to be the product of the first eruption of the Cheviot volcano some 396 

million years ago in mid-Devonian time. The breccia, 

which is up to 60m thick in the area, appears to dip at 

about 15°NE and rests with unconformable contact on 

the Silurian sediments. It includes angular to subangular 

clasts of rhyolitic rocks (the most silica-rich or acidic 

volcanic rocks containing primarily alkali feldspar, 

plagioclase and quartz) and Silurian sediments set in a 

very fine-grained pink clastic matrix and has weathered 

to a dark grey colour. Ian commented that these 

pyroclastic deposits may have been produced by 

phreatomagmatic activity where the interaction of hot 

viscous magma with volatilised (ground) water gave 

explosive eruptions. It is considered likely that there were 

multiple eruption centres with low-profile volcanoes 

being formed in a subaerial depositional setting.  

A short car ride took us to a small quarry at Buckham’s Bridge (NT82401078) where Buckham’s Walls Burn joins the 

River Coquet. The rock is volcanic and is an andesite lava. Its weathered surface is medium grey. The unweathered 

rock is dark purplish grey with a porphyritic texture including both large white plagioclase (oligoclase-andesine) and 

small pyroxene (augite) phenocrysts. Spots of dark minerals such as olivine, hornblende, biotite or magnetite also 

occur. This composition is intermediate between rhyolite and basalt. At the outcrop the massive lava is closely 

jointed. To the west the joints are vertical and planar but to the east are curved and convex to the east. It is believed 

that the existing succession of lavas and intercalated 

pyroclastic and sedimentary deposits may be up to 500 

m thick and cover an area of 600 square kilometres but 

the original thickness of volcanics could well have been 

2000 m. Ian commented on the juxtaposition of 

andesite on rhyolite. Acidic magmas (e.g. a rhyolite 

magma) can evolve through fractional crystallisation 

from intermediate (e.g. an andesitic magma) or basic 

(e.g. a basaltic) magmas. The reverse reaction is not 

possible and the situation we see in the Cheviot 

Volcanic Formation requires that the rhyolites and 

andesites be sourced by two different magmas. Ian 

also addressed the question of why is there no basalt 

Volcanic rhyolitic breccia above the left bank of the River 
Coquet  

Andesite lava with vertical and curved joints   



extrusive in the Cheviot Volcanic Formation? The reason given was that this volcanic succession was generated from 

magma in a subduction or post-subduction situation that was rich in volatiles [dominantly H2O from the dehydrating 

subducting slab. Such a situation which might include partial melting of the oceanic crust is not supportive of a basalt 

magma].  

We drove further down the valley to a southward-looking 

viewpoint (NT90400648) between Linbriggs and 

Alwinton. The road here runs parallel to and about 50 m 

to the south of a fault that downthrows to the south and 

forms the southern boundary of the andesites of the 

Cheviot Volcanic Formation. On the valley side at Barrow 

Scar to the south beyond the river can be seen sub-

horizontal, well-bedded cyclical sequences of sandy 

mudstone, shale, ferroan-dolomitic limestone 

(cementstone), and sandstone. These belong to the 

Lower Carboniferous, Inverclyde Group, Ballagan 

Formation (previously named the Cementstone Group).  

Our fieldtrip ended with a superb vista of the Cheviot 

massif from the vantage point of the clubhouse of the 

Wooler Golf Club at Doddington some 11 miles northeast 

of the peak of The Cheviot granite pluton itself. We did not see the granite in the field but Ian explained that the 

Cheviot pluton is a composite intrusion with an outcrop area of about 60 km2. The pluton intruded the Cheviot 

Volcanic Formation late in the volcanic episode and 

thermally altered the volcanic rocks- it was not 

responsible for the production of the lavas. According to 

BGS the pluton comprises three zones with slight 

changes in composition: an outer zone of grey quartz 

monzonite/monzodiorite which was emplaced first, 

followed by an inner zone of medium to coarse grained 

monzogranite, and a final intrusion of pink medium 

grained granophyric granite. Ian showed us a rock 

sample from the pluton which he described as 

‘granodiorite’, to simplify things, from one of the two 

outer zones. The mineral assemblage includes some 

clinopyroxene (augite) and biotite, which is said to be 

unusual for rocks of this type.  

 

Ian brought a close to the proceedings with a reading 

from one of his favourite books or poems for which he was given a hearty round of applause.  

 

 

 

 

 

 

 

 

 

Looking south, Lower Carboniferous ‘cementstones’ 

Ian’s hand specimen of one of the ‘monzo’ rocks or ‘granodiorite’ 
sometimes known as the ‘salt and pepper’ rock from its speckled 
texture. 



Friday 4th May 2018 

After a pleasant breakfast and leaving the hotel. Those of us able to take part in todays geological excursion met at 

the pretty village of Boulmer. We saw a fisherman with his crates of crabs. We walked North on the well marked St 

Oswalds path to Howdimont Bay. From here we continued on the grassy path and dropped to the beautiful sandy 

beach. As we walk down the beach we move out of the residue of the closing of the Iapetus due to the collision of 

Laurentia and Avalonia. The rocks from this time were overlain by Fell sandstone, coal and lower, middle and upper 

limestones. In this area glacial till can be identified as having 4 sources: 

1. Cheviot andesite 

2. Top of Pennies from Solway 

3. Highlands 

4. And phenocryst rich material from Norway.  

All evidence of the extent of the glacier in that period. 

We reached the limestone beds rich in marine fossils. Crinoids and productid brachiopods were abundant. One pre-

located trilobite. We spend a happy time locating and photographing these fossils. 

There were other riches in this bay, with fossilised tree trunks going out to sea. Closer inspection revealed stigmaria 

with the characteristic pattern of dimples. 

It was good to return towards Boulmer on the beach, enjoying the warm sunshine and looking at the erratic lava 

boulders of Whin Sill dropped from the glaciers on the limestone pavement on the shore.  

We finished the week with w themed poem whilst we stood on the beach at Boulmer. All good things must come to 

an end. It has been a splendid week charting the geology of the region with particular emphasis on the igneous 

activity, with the Whin Sill chief amongst this, but also the dykes and sills. The evidence in the Coquet Valley was 

particularly impressive. In addition it was enjoyable to have periods of fossil hunting and structural geology in the 

folding and faulting in the area. That together with contact metamorphism was geology in a nutshell. A rich area for 

a visit, a knowledgeable leader and a good group for company. 

             


