
PILLOW TALK

Volcanic lavas sometimes display pillow and vesicular structure. Pillow-shaped 
masses, are formed from an underwater eruption when molten rock emerges from a 
volcanic vent. Upon contact with the water, the lava immediately gains a solid crust 
which then cracks and oozes additional pillows as more lava emerges. As the pillows 
grow in size, they flatten under their own weight. This leads to the formation of 
globular masses of lava which, when piled one on top of another, take on the 
appearance of a pile of pillows. Their upper surfaces are convex whilst their lower 
surfaces conform to the shape of the pillows below. The pillows have highly 
vesicular cores.

The formation of pillow lavas has been filmed along the coast of Hawaii where 
subaerial basalts flow into the sea, and in deeper water locations where basalts are 
exteruded at constructive plate margins.

On contact with the sea water the basaltic lava is rapidly chilled resulting in the 
formation of a thin glassy outer skin, representing a chilled margin. The magma 
inside the pillow cools more slowly, so is slightly coarser grained than the skin. 
Volcanic eruptions are also accompanied by the release of gases, that were dissolved 
in the magma and come out of solution as it erupts, creating bubbles in the molten 
rock, which are frozen in place as the rock cools and solidifies. These gas bubbles 
become trapped beneath the glassy outer skin producing cavities or vesicles.

SELECTED PLACES TO SEE PILLOW LAVAS IN THE UK.

PILLOW LAVAS OF LLANDDWYN ISLAND ANGLESEY SH 391634

From Newborough take the Forestry Road leading to Newborough Warren car park 
SH 406634. Walk west along the beach towards Llanddwyn Island and you will come
to a narrow tidal isthmus projecting south-west from the Anglesey coastline.
The best exposures are the isolated rocks just before you reach the island, especially 
the rock face with a small plaque attached, these are some of the best exposures of 
pillow lava to be seen in the UK. But they are also exposed all the way along the 
south side of the island.

This was basalt erupted on the ocean floor at a small constructive plate margin, the 
lavas record the opening of a new section of oceanic crust. These rocks are normally 
re-cycled back into the earth’s interior at a destructive plate margin, however these 
were broken off and mixed with the sedimentary rocks accumulating against the 
overlying continent. In the spaces between the oval bodies of dark green basalt, there 
are patches of red jasper, greyish quartz, lime-green epidote and milky calcite; these 
minerals were precipitated from sea water. Earth movements, later on, tilted all the 
rocks at Llanddwyn onto their side. These pillow lavas form part of the Gwna Group 
mélange - the youngest unit in the Monian Supergroup.



     Pillow Lava  Llanddwyn Island.

Snowdonia from Llanddwyn Island.



Mélange.

If the tide permits cross to Llanddwyn Island, climb the steps and walk to the 
southern end of the island. Go down to the little bay to the west of the small 
lighthouse and to the right in Pilots Cove SH 385625, a spectacular mélange can be 
seen. These rocks were described by Edward Greenly, who mapped Anglesey in the 
early part of the 20th Century, as ‘a many coloured mélange that is really 
indescribable, and must therefore be seen in the field to be envisaged’.

      Mélange at the southern end of  Llanddwyn Island.



      Mélange at the southern end of  Llanddwyn Island.

Cemaes Bay area, on the north coast of Anglesey, is the world 'type' site for a rock 
called 'Mélange', a great mixture of rock types all jumbled together, which originated 
at a destructive plate margin, where the sea bed and mantle, descended down a deep 
ocean trench, which was eventually filled by rocks from the descending plate and its 
surface deposits. Anglesey's Precambrian rocks were dated from ancient microscopic 
fossils found in this deposit; the oldest ones are 650 to 700 million years old.



PORTH DINLLAEN, MORFA NEFYN, LLEYN PENINSULA. SH 278420

From Morfa Nefyn, on the north coast of the Lleyn Peninsula, take the B4412 Lon 
Pen Rhos in a north west direction, carry staight on towards the golf club, the NT car 
park is on the right at SH 2815 4067.

Walk down towards the golf course and take the footpath on the right down to the 
beach. Walk along the shoreline in a northerly direction past the Ty Coch Inn at Porth
Dinllaen towards the lifeboat station. Pillow lavas can be seen in some of the 
retaining walls near the PH and many fractured pillow lavas are amongst the beach 
pebbles.
Descend the ramp near the lifeboat station and superb exposures of pillow lavas can 
be seen in the cliff face just north of the lifeboat station at SH 2781 4193 and out on 
the headland at SH 278 420. The whole headland is a raft of pillow-basalts and these 
are good examples which have been correlated with the succession found at 
Llandwyn Island on Anglesey. They occur in a similar stratigraphic position and are 
approximately along a structural strike from the Llanddwyn localities.

The pillows are typically half to one metre across, between the pillows there are 
patches of red jasper, formed by the precipitation of silica and iron from 
hydrothermal fluids expelled from the volcanically active sea bed.

        BGS 118  Nefyn Geo. Map (part)



     Pillow Lava  in the cliff face north of the lifeboat station.

     Pillow Lava  Porth Dinllaen Lleyn Peninsula.



STRUMBLE HEAD GOODWICK/FISHGUARD PEMBROKESHIRE SM 896414
Take the minor roads heading north west from Goodwick/Fishguard to the car park 
near the lighthouse at Strumble Head SM 895412.
From the car park walk to the old lookout station, now used for bird watching, and 
climb down to the cliff platform to the east SM 8955 4138. Here the basaltic pillow 
lava pile is very thick and composed of well formed pillows. Good exposures of 
pillow lavas can also be seen in the rocky crags above Porth Maenmelyn SM 884396.

      Pillow Lava   Strumble Head Pembrokeshire.

      Pillow Lava   Porth Maenmelyn Strumble Head Pembrokeshire.



PENTIRE HEAD, PADSTOW, CORNWALL. SW 930807

Much of Pentire Headland consists of pillow lava. Between Pentire Point and The 
Rumps several outcrops of pillow lava are visible beside the coast path.

One of the best places to see pillow lava is along the coast near Pentire Head.
Pillow lava is exposed in the cliffs of Trevan Point SW 961801; on the east side of 
Doyden Point SW 967807 and at Kellan Head SW 970812.

Park at Port Quin SW 972805 or at NT Pentire Farm SW 972805

Past Port Quin comes the vast promontory of The Rumps. The distinctive bulbous 
rocks here are largely of pillow lava and they have been used to create many of the 
local Cornish stone hedges, the rock is easily identified by the peppering of tiny 
holes.

The layers of rock of the Padstow area were formed on the bed of an ocean in the 
Mid Devonian period, some 397-385 million years ago. In the Upper Devonian 
period that followed, volcanoes erupted deep beneath the seabed. The molten lava 
was cooled by the  seawater, which caused it to form the 200-foot thick pillow lavas 
at Pentire Point. The rocks beside the path to The Rumps have a vesicular structure, 
containing cavities formed by gas or steam bubbles.

     



      Pentire Point from Polzeath.

     The Rumps.



CLODGY POINT, ST. IVES, CORNWALL. SW 507414

Park in St. Ives and walk down past the cemetery to Porthmeor Road. Turn left 
passing a putting green and bowling green. Pick up the coast path and head out over 
the low cliffs to Clodgy Point.
Fine exposures of Pillow Lava, can be seen at Clodgy Point SW 507414.
The Pillow Lava is volcanic basaltic rock which erupted and cooled under water  in 
the Mid Devonian period, some 397-385 million years ago.

       Pillow Lava   Clodgy Point  St. Ives  Cornwall.
 

 BALLANTRAE, CARRICK, SOUTH AYRSHIRE. OS Landranger Map: 76
 
Geologically, Ballantrae has lent its name to a subdivision of the Arenig group, which
is the name applied to the lowest stage of the Ordovician System.

The Ballantrae region is of International importance because of the presence of the 
Ballantrae Complex, an association of serpentenite, chert and pillow lavas that 
represents an ophiolite suite.

There are many interesting geological localities in this area. One of these, on the 
South Ayrshire coast, is Downan Point, OS Grid Reference: NX 068806 where there 
are excellent exposures of pillow lavas, lava caves and exposures showing the 
relationship between massive and pillowed lavas.



LITTON MILL RAILWAY CUTTING, MONSAL TRAIL, DERBYSHIRE. 
SK 1565 7297

English Nature information board, Litton Mill Railway Cutting, Monsal Trail, Peak 
District National Park, Derbyshire. Explaining the formation of the hyaloclastite 
where the Upper Miller's Dale lava flowed into the Dinantian sea in Lower 
Carboniferous times. Hyaloclastite is formed, under certain conditions, when the lava
flow first comes into contact with the sea water, the outside of the lava is cooled and 
instantly shattered into fragments of various sizes, the remaining lava forms pillows. 
The mixture of lava debris, pillow fingers surrounded by hyaloclastite, is called flow-
foot breccia.

Information on the Blue Panel:-
"The special interest at Litton Mill is an ancient lava flow front. The face in front of 
you was formed when a hot lava flow entered the sea. Upon contact with the sea 
water, the outside of the lava cooled and shattered almost instantly into fragments of 
various sizes. Explosions occurred when sea water was incorporated into the lava 
flow. The inner parts of the lava flow congealed under water into rounded blobs of 
solid lava called pillows. The result was a thick build up of lava debris, called flow-
foot breccia. Limestone continued to form for several million years, covering the 
lava, forming the rocks we see today in the face."

English Nature information board.



 Litton Mill Railway Cutting, Monsal Trail, Pillow-Hyaloclastite Deposit.

CLUTTER'S CAVE, BRITISH CAMP, MALVERN HILLS. SO 762393

At last, now for something on our doorstep. From the MHC car park SO 763404 take 
the lower path heading south, this track was referred to as 'The Road the Gloster' by 
Dr. T.D. Nash in the eighteenth century. Cross over Shire Ditch to the indicator stone,
and follow the path referred to here as 'Giant's Cave'. This cave, also known as 
Clutter's Cave, is man made and has been excavated into pillow lavas.

The rocks are Precambrian, volcanic in origin and part of the Warren House 
Formation which forms Broad Down and Tinkers Hill to the east. The rocky outcrop 
is of fined grained purple-blue basalt, although deformed by Earth movements it is 
still possible to distinguish pillow shapes, particularly around the cave entrance, but 
they are not so well defined as those that can be seen at other locations.



      Clutters Cave  Malvern Hills.

      Clutters Cave  Malvern Hills.


