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This year’s geological visit to Arran was a great success and was very ably led by two of our 

members Ian Hunter and David Leather who between them have a good knowledge and 

experience of the geology of the island. 

We stayed at The Corrie Hotel on the coast to the north 

of Brodick where we were looked after very well, 

including the extraction of ticks which a few members 

managed to pick up. Apart from the first day the weather 

was kind to us and any rain fell during the night time. 

Sunday. 

A group of 23 of us arrived in Brodick in low cloud and heavy rain expecting to begin our 

fieldwork straightaway. However, after discussion in the Tourist Information Centre it was 

decided to abandon the afternoon’s outdoor activity and re-convene at our hotel for an 

indoor session. 

 

 

 

 

 

Our leaders gave us an introduction to the geology of the island which has been described 

as that of ‘Scotland in Miniature.‘  The Highland Boundary Fault passes through the centre 

of the island with mainly granite and schist to the North and Old and New Red Sandstone to 

the South. Dykes and sills are widespread and the island also features a Tertiary Volcanic 

Ring Complex. The age of the rocks dates from late the Pre-Cambrian to the Tertiary. 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

The oldest rocks are the Dalradian gritty schists which surround the granite of the Northern 

mountains. This was laid down as sediments on the ocean floor in a system of turbidity 

currents and was later folded and metamorphosed and contains chlorite and mica. These 

schists were affected by the intrusion of granite plutons in Tertiary times. The plutons are 

related to crustal tension and were not orogenic. 

Silurian sediments are not represented on Arran. On the east coast the Old Red Sandstone 

was laid down by water in Devonian times and in places display conglomerates and a few 

fossils. Moving southwards all of the Carboniferous period is represented followed by the 

New Red Sandstone of the Permian. No Carboniferous sediments are found on the west 

coast. 

James Hutton spent a lot of time on Arran and it was his discovery of an Unconformity near 

Loch Ranza together with the granite-schist contact in North Glen Sannox which finally 

convinced him of his ‘Theory of the Earth.’ 

 

We examined some specimens gathered 

locally and from Brodick to familiarise us 

with what we would be about to see in the 

field. 

 

After dinner we took part in a quiz which Malcolm Barnes had compiled relating to both 

geology and facts about Arran. We had to wait until the end of our trip to find out the 

results ! 



Monday. The Corrie Shore (1st session) 

The object of Monday morning was to examine the whole Carboniferous sequence, 

conveniently exposed on the foreshore at Corrie immediately in front of the hotel: 53 Ma in 

1.3 km.  

We started off in the mid-Carboniferous, at a little quarry at Achad Burn where limestone 

used to be extracted to sweeten the fields. We looked for Gigantoproductus: Ian explained 

that this large brachiopod lived anchored in the sediment in a high-energy environment.  

Stopping on the road to look at the Cat Rock, a 

large granite boulder with aplite veining (was it 

a glacial erratic? Or had it just rolled down the 

hill?), we made our way onto the beach, to find 

the Old Red Sandstone with its large clasts of 

quartz and earlier sandstones. The moderately 

angular clasts told us that these rocks had not 

been transported far before deposition: this 

would have been a river deposit, bringing down 

pebbles from eroding mountains not far away. 

The ORS marks the top of the Devonian and the gentle dip of the strata to the south told us 

that the younging direction was that way. We turned to walk up the sequence along the 

ankle-turning cobbles of the 

beach. We saw basalts containing 

spectacular polygonal jointing (or 

were these pillow lavas, as Tony 

Benfield had been heard to say?), 

and phenocrysts of olivine and 

augite.  The top of one lava flow is 

exposed and we found that the 

veining was calcite. A dramatic 

purple igneous rock prompted a 

discussion about whether this was 

a lava flow, a concordant sill, or a 

cross-cutting dyke. 



The next exposed bed was sandstone and we were in the mid-Carboniferous alternation of 

deep  and shallow water, limestones and sandstones, familiar to us from Yorkshire. We saw 

marine fossils such as Gigantoproductus, a solitary coral, and bivalves. We looked for 

Stigmaria but we didn’t find any. 

Since it was now long after lunch we postponed following the succession all the way to the 

Permian, and headed instead to Glen Sannox to look at the remnants of the barite mining 

operation, against the backdrop of granite mountains looming at the head of the glen. The 

barite veins run across the valley from north to south, cutting the ORS. The date of the 

mineralisation isn’t known: it must be later than the Devonian and earlier than the 

emplacement of the granite.                               

 

 

 

 

 

 

We spent a happy half-hour in the old spoil heaps finding heavy, tabular barite crystals and 

some copper-green malachite.  

Tuesday Broddick Schoolhouse Pitchstone and Rosa Burn 

On a bright sunny morning, we parked in a lay-by on the northern outskirts of Broddick, and 

walked down to the Broddick schoolhouse. As we walked along, we had our first sighting of 

a red squirrel that crossed the path ahead of us.  

We obtained permission to enter the schoolhouse 

garden to view a limited exposure of pitchstone 

that had been intruded in the Tertiary period.   As 

this was a small exposure we could not be sure if 

this was a sill or a dyke.   Pitchstone is a glassy 

rock with a distinctive black resinous lustre.  The 

intrusion would have had a high silica content and 

would be very viscous.  It would flow very slowly 



and cool quickly. Pitchstone was apparently sharpened by napping and used on the island to 

make primitive tools. During the course of the week other exposures were found on the 

west side of Arran. 

We retraced our steps past our parked cars and walked up to Rosa Bridge and along the 

Glen Rosa valley.  The Rosa Burn meanders along the valley, continually eroding and 

depositing sediment and sorting as it deposits.   

We could initially see Old Red Sandstone in the stream bed.  The valley is U shaped due to 

glaciation. Ahead of us on the right we could see a terminal moraine. Evidently most of 

Arran was under ice apart from some peaks that stood above, and remain craggy, not 

smoothed by the ice.  We were walking down the succession from the Old Red Sandstone, 

into the older Dalradian schists but with a much later Tertiary intrusion.   

As we walked along we observed that, the sandstone in the river appeared paler as it had 

been baked by the intrusion and contains chlorite.  

Then gradually we could see a greater proportion of schist and less sandstone as we crossed 

the boundary into the schist.  Along the route, we could see deer grazing up on the hillside 

on both sides. We passed primroses, celandines and lady smock and an unusual pink 

milkwort. 

As we reached a bridge across the stream, we arrived at the contact zone between the 

schist and the granite. It would require temperatures of at least 1000 degrees for granite. 

Ian explained that the main factors affecting the impact of the intrusion Include grain size, 

heat, composition of rock, time and texture. Temperatures increase 30 degrees for each 

kilometre of depth.  Heat was transferred into the surrounding colder rock, and affected 

them but has poor thermal conductivity.  1000s of cubic Kms of molten granite were 



intruded. David explained that granites tend to rise vertically then balloon out at the top 

into a dome.  

 Below the bridge in the stream we saw evidence of the contact between the granite and 

schist, with polished surfaces of hornfels, appearing bluish due to the thermal mineral 

cordierite. After lunch we watched a golden eagle circling overhead. In the afternoon we 

abandoned plans to climb Goat Fell due to low cloud and headed back. 

Wednesday 

Wednesday North Glen Sannox AM,   Lochranza Noon and Catarol Bay PM 

am.  North Glen Sannox     

We parked beside the road bridge which was built on an outcrop of the Dalradian rock. 

These started life as sandstones, siltstones and mudstones, also conglomerates and limestones, on 

the edge of the Iapetus Ocean some 600 million years ago. 

 

 

 

 

We walked to the north of the bridge beside the stream, which tumbled down the glen, in order to 

examine the massive outcrops. Close scrutiny revealed cycles of fining upwards sequences of 

sandstones, siltstones and mudstones which were probably the result of turbidity currents into the 

ocean, the material being deposited on the ocean floor in decreasing order of grain size as it settled. 

The tectonic forces at that time resulted in regional metamorphism, slatey cleavage at an angle to 

the bedding plain as evidenced in the mudstones. The bedding was highly distorted and small 

compression faults were visible, providing testimony to great upheavals in the earth’s crust. 

We then retraced our steps and scrambled downstream for about a ¼ mile across the boggy grass to 

find pillow lavas in the stream bed. In appearance thee pillow lavas were quite unlike those seen on 



the Corrie seashore. The surface had been eroded away and the lava altered to a pale bluish-grey, 

yet still displaying the distinctive shape. 

 

 

Noon. Lochranza 

Leaving North Glen Sannox we ascended to 199 mtrs and drove down to Lochranza near a small 

estuary. We walked past a golf course, with grazing deer, on the raised beach before reaching the 

coast path with greenish Cambrian schist along the shore dipping at a steep angle to the south. 

The raised beach is about 6,000 years old and the escarpment behind it was the old sea-cliff about 

10,000 years old. After the glaciers melted at the end of the last Ice Age the land commenced its 

slow rebound to reveal the low land on which we walked. 

 

 

 

About half a mile after passing Newton Point the jagged Dalradian schist was replaced by a north 

dipping bedded rock. At a small stream this reddish rock clearly overlay the schist: We had reached 

“Hutton’s Unconformity”, one of four in fact, by which he was able to revolutionise our ideas time 

and geological processes. 

In his “Theory of the Earth”, completed towards the end of the18th century, he proposed that the 

schist had been deposited, tilted to a steep angle by earth movements, the upper rocks then 

deposited horizontally and the whole titled yet again to their present position. He identified the 

upper bed to be Old Red Sandstone upon a a bed of “cornstone” and younger than the schist. 

In order to complete this process he believed that the rocks must be much older than the 6,000 

ordained by Bishop Ussher. Now we put the ages at about 600 ma and 400ma respectively. 

Hutton travelled widely to form his theory and it was appropriate that, as we gazed at the 

unconformity, a Calmac Ferry scudded across the sea and a plane flow overhead. 



Pm.  Catacol Bay 

After a late picnic lunch we all drove round the northern Lochranza headland, on the coast road for a 

short distance, down to a convenient car parking area beside Catacol Bay. Did Hutton visit this 

Catacol Bay location and ponder on how these rocks had developed their contorted shapes? 

Since the Hutton revolution in geologic thought and our now much deeper understanding of the 

make-up of the earth we can now begin to try and interpret what has happened to these rocks over 

more than 500Ma. 

After a short walk further south along the road we went down to the rocky pebble beach.             

Here we found the extremely impressive bedrocks with drag folds in the roughly 550,000,000 year 

old Pre-Cambrian Dalradian Schists. 

These originally were deep marine shales deposited in a large delta before the Grampian Orogeny 

began to affect the sediments and bury them deep into the earth and, under huge pressure and 

heat, metamorphosed the rocks into schists as they became part of the massive Laurentian 

supercontinent. This drifted steadily north east, across the earth’s crust.  At the end of Silurian time, 

around 420 Ma ago, the Iapetus Ocean finally closed as Avalonia collided with Laurentia and the 

north and south of Scotland were joined along with the rest of the UK. This led to the Caledonian 

Orogeny, and further mountain building, with a further distortion of the earth’s crust.  All these 

events, with massive movements in the crust in this area, will have had a dramatic effect on these 

originally Pre-Cambrian Dalradian marine shales.  Finally yet more dramatic events occurred around 

60 my ago, when horizontal pressure will have had a major impact on the position of these rocks as a 

massive igneous granite intrusion not far to the east of Catacol Bay forced its way through the 

Dalradian Schists. 

 

 

After their 550my of life, 

generally, which way up are 

these rocks now:- Right way up, 

vertically tilted, overturned? 

Can graded bedding help to 

solve the problem? 

 

 



 

Thursday Drumadoon and Corrie shore (2nd session) 

am.  Drumadoon : dykes and the Drumadoon  composite sill. 

pm. Corrie shore, south of the Corrie Hotel : survey of the Lower and Upper Carboniferous 

and Permian rocks. 

We drove to the west coast via the String Road passing the spectacular scenery associated 

with The Central Igneous Complex. 

 

 

 

 

 

 

The main focus of the morning was the dyke swarm crossing the beach at Drumadoon Bay. 

Careful observation of six of the dykes revealed a surprising variation in their features :    

Scale – width from 1m to 50m.                                                                                                               

        

Rock types – basalt, dolerite, with quartz filled vesicles,  and quartz-feldspar-porphyry. 

Structures – ridge trench, columnar jointing (photo), offsetting as a result of tear faulting 

composite structure.                                                 

 The geological highlight of the morning was the 

view of the Drumadoon sill as we turned north off 

the beach. This is a composite sill, the lowest 

member of which is a thin tholelite which recurs at 

the top of the feature and between which are 

spectacular columns of quartz- feldspar-porphyry 

forming a sheer cliff 25m-30m high. WOW! 



On returning to Corrie we completed the 

study of the Lower and Upper 

Carboniferous and Permian strata south of 

the hotel. Deposits varied from white 

sandstone to purple and yellow sandstones 

, red mud-stones with fossils of fresh water 

mussels and the Corrie Sandstone, with 

impressive dune bedding, where we found 

a fugurite –fossil evidence of a lightning 

strike and a truly noteworthy end to five 

days of fascinating geology .  

 

 

 

 

 

 

 

A convivial evening followed with thanks to our leaders Ian and David, to Margaret for 

making all the arrangements and to the hotel staff who looked after us so well. Malcolm 

declared the winners of the entertaining quiz he had devised and they each went home with 

a stick of Arran rock! 

 

 

 

 

 

 

 

 

 

Where are we going next year? There was a very positive response to the request for 

suggestions and help with planning a future visit to either Pembrokeshire or Cornwall. 

Watch this space! 


