
WEST PENWITH 
 
Within West Penwith, at the tip of 
Cornwall, there are geological 
exposures and examples of Devonian 
volcanism, granite emplacement, 
contact metamorphism, metasomatism, 
mineralization, both endo and exo-
granitic, recent Quaternary geologic 
activity and past exploitation of mineral 
resources. The area has the famous St 
Just-Pendeen orefield on the north- 
western contact of the Land’s End 
granite. 
 

 
 

  
 
 
 
 
Porth Chapel 

    
 Porth Chapel beach                Sheeted veins 

 
 
Within a short distance along the exposure in the cliff at 
Porth Chapel beach can be seen in microcosm elements 
of the intrusion, mineralization and faulting history of 
West Penwith. The exposure illustrates at least two 
phases of granite intrusion with enclaves or xenoliths, 
granitic dyke intrusion, early sheeted vein mineralization 
tourmalinization and wall rock alteration, later copper 
mineralization and faulting.  
 
 
 
 



          
Copper mineralization   Faulting    Granitic dyke 
 

 
 
Nanjizal 

          Nanjizal Cove looking northwest 
 

Geological exposures in the cove clearly illustrate that the granite was intruded as a series of sub 
horizontal sheets. The cove is cut by a fault, some 4m wide, which seawards forms a sea-cave and the 
granite has been altered by kaolinization. On the cliffs above is a small ancient open mine working for tin 
in a narrow tourmaline and quartz structure. 

         
Granite sheet           Granite Sheet               Fault 

 



Sennen to Portheras Cove 

 
 
The Tribbens 

       Sennen Cove shore platform                        Enclave                              Enclave  
 
The area between Sennen and Land’s End on a shore platform known as the Tibbens has an excellent 
exposure of coarse-grained granite with xenoliths or enclaves. Enclaves or xenoliths are fragments of 
other rocks incorporated into the magma when being intruded.  These can have a variety of textures both 
igneous and non-igneous. Often these are torn from sidewalls or are stoped blocks, which have sunk into 
the melt. These can be of either aureole country rock of metasediments, metabasic rocks or more exotic 
fragments from the basement, plus a mingling between crustal metls and possibly mantle-derived melts 
(e.g. basalts and lamprophyres). 
 
Nanquidno and Porth Nanven 

     
Nanquidno Valley  Raised beach & head, Nanquidno      Raised beach & head, Porth Nanven 
 

Both localities exhibit superb examples of changing sea levels in the Quaternary. Raised boulder or storm 
beach deposits are overlain by periglacial head of clay bound angular gravels and rock. In the case of 
Nanquidno the raised beach deposit lies on a wave cut platform some 3-4m above current high tides. At 
Porth Naven, which is now a SSSI, the thickness of head is considerable and represents the end of the 
last ice age in the Devensian some 10,000 years BP, and the raised beach an interglacial when sea level 
was much higher.  



 
Priest’s Cove 

    
         Looking north to Cape Cornwall  
 
 
 
Cape Cornwall forms an irregular headland extending out to 450 metres from the cliff line at Priest’s 
Cove. The headland is formed exclusively of Mylor Slate, which is veined by tin-bearing tourmaline lodes 
and later quartz-rich veins.The Mylor Slates are well-exposed on the summit and flanks of the Cape 
where they have been metamorphosed into hornfelses. In Priest’s Cove the granite contact is marked by 
a sub-vertical fault trending; the fault hosts the 60 cm wide quartz-tourmaline-hematite-cassiterite 
Saveall's Lode of St Just United Mine (situated on the cliffs above the cove). A composite en-echelon 
dyke-like or sheet of pegmatite-aplite with comb-layering is also exposed on the shore with granite sheets 
with pegmatite and aplite in the cliff. Intense folding and metamorphism of the pelites has formed hornfels 
of the country rocks. On the cliff edge there is an example of late stage hydrothermal alteration of 
kaolinization and hematization of the granite where fractures have acted as conduits for ascending fluids. 
 
 
 

              
              Priest’s Cove looking south east          Priest’s Cove looking north west 

 

 



    
Seveall’s Lode and adit     Saveall’s Lode   

   

          Pegmatite-aplite dyke or sheet    Intense chevron folding 
 

   
 Detail of pegmatite and aplite sheet of vein    Hydrothermal alteration   

 
 
 



Porthledden. 
The granite contact is also exposed on the north side of Cape Cornwall, at Porth Ledden. The granite 
exposed on the foreshore occupies an outcrop some 150 metres by 50 metres in area. 
A variety of granite types are present and the 
contact is well exposed. The granite has a largely 
angular outline, with sections, particularly at the 
southern end, which are controlled predominantly 
by sub-vertical NW-trending joints, interspersed 
with segments, which show a dipping contact to 
the NW. The host slates are well-jointed, with a 
major set oriented NW-SE; it appears that the 
granite utilised this joint set in particular during 
emplacement. The granites exposed at Porth 
Ledden comprise three major types:- a coarse-
grained megacrystic granite, with flow-aligned 
megacrysts, which forms the carapace or roof of 
the intrusion; a megacryst-poor coarse-grained 
tourmaline granite and a quartz-tourmaline rock 
which displays a range of contact relationships 
with the tourmaline granite. Ponding of volatiles 
in an apical part of the granite has produced a 
tourmalinite (quartz-tourmaline) rock forming a 
roof zone with a pink–tourmaline granite. Also 
exposed are stockscheider textures (pegmatites) 
and comb-layering. Praze lode forms a faulted 
contact between the granite and metasediments. 
Also to be seen are xenoliths or enclaves and 
pegmatite-aplite dykes and the clear contact 
between the granite and metasediments.   
 
 
 
 
 
 
 
 
 

 
   
 
 

 
 
 
 
 



      
 

         
 
 

             
 
 
 
 
 
 
 



Botallack. 
The Crowns mine at Botallack forms one of the most spectacular historic mining scenes in Cornwall with 
the engine house perched precariously on the rocks just above the sea. Here a diagonal shaft was 
collared just a few metres above sea level and extended out under the sea in pursuit of mainly copper 
although the mine was worked mostly for tin inland. The Botallack mine ceased operations in1914 having 
been in operation since the 1700s and the copper and tin were mined from sub-vertical lodes up to 2 
metres wide that strike NW and seawards from the granite contact. 
 

      

Stratiform replacement bodies of tourmaline, magnetite and calc-silicates +/- cassiterite occur at the 
locality. Tin bearing floors have been exploited in the Grylls Bunny where the stratiform deposits of 
irregular bodies of tourmaline-rich and cassiterite-rich rocks lie among the metabasites associated with 
calc-silicates (skarns) of grossular garnet, idiocrase, axinite, epidote, actinolite, magnetite and tourmaline.  
Metasomatic alteration has occurred of basic rocks intercalated in the Mylor Slate Formation pelites to 
form hornfelses. Some of the basic hornfels have large crystals of corderite and the hornfelsed pelites 
show a variety of fold-structures. The engine house stands on metasomatised basic lavas (now 
metabasites). Pillow structures can be seen 50 m north of the engine house. On the shoreline 
immediately below the cliff path to the upper engine house is the Crown’s Guide, a barren fault infilled 
with quartz and goethite.  

  



Skarns occurring in the area were formed by the 
expulsion of Ca, Mg and Fe from the basic 
volcanics, followed by enrichment in Sn, Fe, B, 
Be, U, W, Ta, F and Cl, transported by fluids of 
magmatic departure. A second fissure-controlled 
stage of metasomatism has been recognised 
giving rise to veins of garnet and other minerals 
up to 1 metre in thickness. These are 
particularly prominent in the area around 
Botallack (where some of the layered 
metasomatic rocks have been mineralized with 
cassiterite, (e.g., Grylls Bunny Mine above the 
Crowns known as tin ‘floors’). At Grylls Bunny 
these ‘floors’ have a combined thickness of c.35 
m and cover an area of some 75 m x 75 m. 
Boron-rich hydrothermal fluids have resulted in 
the replacement of some hornblende-biotite-
hornfels by tourmaline, which is some instances, 
is stanniferous with cassiterite.  

 
 
 
 
 
 
 
 
 

             
Grylls Bunny opencast            Section of ore 

A later mineralizing event, related in date to cross-course Triassic mineralization, took place with uranium 
and cobalt deposition. Most of the lodes in the district are uraniferous. Enriched radioactive ores were 
encountered at Wheal Owles and Wheal Edward, the latter re-examined in the 1950s for potential ore by 
the then UK Atomic Energy authority. Arsenic in the form of arsenopyrite was removed from the ore by 
the process of calcination, with the arsenic being recovered as a by-product. The calciners can be seen in 
many locations. 

     

     
         



                
Detail of calc-silicate                   Hornfels  
  
 

        
    Corderite hornfels        Folding 
 
 

               Folded metasediments     Metabasite 

 



      
        Copper and uranium secondary minerals                                                  Wheal Owles 

To the north of Botallack, in the same metalliferous belt of the St Just-Pendeen orefield, lie Levant Mine 
on the cliff edge, which closed in 1930, and inland Geevor, which closed in 1991. Geevor, in the latter 
part of the mine’s life, had made a connection to Levant in order to exploit the seaward continuation of the 
lodes. Hosted in granite the lode swarms were mainly tin-rich but above the contact in country rocks of 
metasediments were copper rich, therefore exhibiting a form of mineral zonation. The lodes were mainly 
fissure in type, exhibiting multiple brecciation with tourmalinite breccias, chloritic breccias and with 
extensive wall rock alteration of mainly hematization of the granite. Exceptions were quartz-pink feldspar 
pegmatite mineralization, cassiterite replacement in granite sheets near the contact, and cassiterite 
stockworks in metabasites. A long section of the orefield and cross-section of Levant Mine illustrates that 
the tin mineralization follows the contact with the granite indicating a thermal control to mineral deposition. 

                      
Quartz feldspar mineralization         Hematization alteration 

 

 



                     
                     Levant Mine               Geevor Mine 

 

 
Porthmeor Cove to Clodgy Point 

 
 

Porthmeor Cove 
This geological site, which is a SSSI, illustrates granite stoping of the country rocks of pelites and 
interbedded basic volcanics, now metamorphosed to metapelite and metabasites. The granite intrusion is 
small and boss-like with granite sheets/dykes extending out into the country rocks. The sharp vertical 
contacts appear to be controlled by vertical fractures and the sub horizontal ones by cleavage or pre-
existing fractures. These have been exploited by stoping by the granite melt to intrude and rise upwards 



into the country rocks. Under the roof of the granite intrusion comb-layer pegmatites and aplites with fine 
grained leucogranite have developed with the interior a sparsely megacrystic granite. The emplacement 
history is illustrated by the crosscutting relationship between three granitic sheets. The first is an aplite 
dyke (1) which has been cut by a second slightly megacrystic granite dyke or sheet (2) coming from the 
small boss which then apparently displaces the aplite dyke, thirdly a tourmaline-rich microgranite (3) 
which intersects the aplite, is deflected, and then extends out of the aplite into the country rocks.  

   

   

           



Gurnard’s Head 

   
Gurnard’s Head       Pillow lavas 

The headland of Gurnard’s Head illustrates the emplacement of two basic lava masses at different depths 
during the Devonian. One of the masses occurs surrounded by sediment, which it had intruded into as a 
series of sheets, the other as a series of pillows on the surface of the sediment. Both the sediment and 
the basic lavas have been metamorphosed by the later intrusion of the granite.  

 

Wicca Pool 
On the cliffs at Wicca Pool, De La Beche in 
the mid1800s made an observation when 
mapping southwest England of granite sheets 
intruding the country rocks.  This is now a 
classic geological field location. At Carn Porth 
other sheets can be observed next to the cliff 
path as well as tourmalinization of the country 
rocks. 

 

 

 

 

            Drawing by De La Beche of granite sheets                   Granite sheets at same location 



 

         
 Detail of granite sheet     Tourmaline vein in metasediments 
 
 
 
Clodgy Point 
On the west side of Porthmeor Beach 
on the headland is an excellent 
example of pillow-lavas, which have 
been extruded over marine 
sediments. In some areas polygonal 
cooling cracks can be observed. Both 
the lavas and sediments have been 
hornfelsed as they lie within the 
metamorphic aureole. 
 
 
 
 
 
 
 
 
 
 
 

     
   Pillow Lavas                                            Polygonal cooling cracks 


