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An introduction to the Algarveôs geology 

Mention the Algarve and youôll probably associate it with long sandy beaches, golf courses, lots 

of poured concrete and tourists.  However in November, the sunbeds have been packed away 

for the winter and the temperatures are ideal to explore the region with bird reserves, cork trees 

and interesting and varied geology.  

Geomorphology and geology 

The Algarve, the southernmost region of the Portuguese mainland stretches from the estuary of 
the river Guadiana on the Portuguese/Spanish border over 150 km to Cape Saint Vincent, the 
most south-western corner of the European continent. The Algarve is separated into three      
different geomorphologic units as shown in the map below: 

General location of the Geomorphologic Units of the Algarve (Dias, 2001). 
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The majority of tourist activities are concentrated in the small coastal area of the Algarve ï the  
Littoral. The Barrocal area marks the transition between the coastal strip and the mountains of 
the Serra. The geologic formation mainly consists of Jurassic and lower Cretaceous limestone 
and schist and most of the Algarveôs agricultural produce are grown on these fertile soils. 
The Serra covers half of the total Algarvian territory of almost 5,000 sq km. The mountainous 
range of Devonian ï Carboniferous rocks extend to the littoral part of the western coastline,      
exposed in Carboniferous shales of the cliffs. The Monchique Massif includes the highest peak in 
southern Portugal, F·ia (902 m), an intrusion of igneous rocks during Late Cretaceous times.  
Caldas de Monchique, a spa resort was already well known in Roman times because of its       
sulphurous water with a constant temperature of 32ÁC.  

Simplified geological map     
of the Algarve  

(Borges et al, 2012).  

 
The south coast from East to West 
The nature reserve of the Ria Formosa in the 
east of this region from Faro to the Spanish 
border is a Quaternary  barrier island/lagoonal 
system with wash-over fans, small inlets and 
back barrier lagoons. Most of the beaches are 
only accessible by ferry from the mainland.  
Further to the west ï up to the outskirts of    
Albufeira - there are stretches of long sandy 
beaches and sand dunes against the backdrop 
of red and yellow Miocene sandstone cliffs. 
The soft cliffs, covered with pine trees have 
been shaped by erosion into karstic formations.   
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The western Algarve between Albufeira and Lagos is rockier with Miocene limestone and marls 
dominating the coastline, interrupted by several large bays with sandy beaches protected by 
dunes, salty marshlands and lagoons.  
Upper Triassic, Jurassic and Lower Cretaceous successions and unconformities are exposed in 
sea cliffs between Lagos and Telheiro, about 10km north of Cape Saint Vincent, these can be 
viewed from beaches and cliff tops. The cliff east of Mareta Beach at Sagres East exposes     
Middle and Upper Jurassic rocks, from Middle Bathonian to mostly Callovian grey marls. At the 
north eastern end of the cliff, the Callovian unconformity gives way to the more compact         
limestones and dolomites of Oxfordian to Kimmeridgian age.  

Unconformities from Mareta Beach 

Algarve Serra 
The west facing Atlantic "Costa Vicentina" stretches for 
more than 60 km from Cape St. Vincent to Odeceixe. The 
rugged rocks of the steep coast are broken up by small 
sandy bays which are very popular with surfers. There are 
wide dune systems around Amoreira and Carrapateira, 
small estuaries and fluvial terraces. 
The Monchique Massif consists of a pluton of alkaline       
igneous rocks (nepheline syenite) that intruded into the   
Upper Paleozoic rocks during the Late Cretaceous,       
estimated 72m.a. (Terrinha et al., 2006). Nepheline       
syenite has a high percentage of the mineral nepheline, 
alkaline feldspars, pyroxene and biotite and is fairly        
homogeneous and coarse-grained.  

On the side of the road leading to the peak of F·ia       
(902 m), there are clear examples of chemical weathering 
and a useful interpretation board. The weathering is more   
severe along the network of rocks in the rocks so rounded 
structures of various sizes are slowly forming in a process 
known as spheroidal weathering. Ball-like structures     
surrounded by concentric layers of weathered rock (like 
the fleshy layers of an onion) are clearly visible. 

Syenite chemical weathering 

Spheroidal weathering 

Seismic Activity 

The Algarve has been affected by earthquakes, including the 1
st
 November 1755 event also 

known as ñthe Great Lisbon earthquakeò. Seismologists estimate that it had a magnitude in the 

range 8.5 ï 9.0  with the epicentre about 200 Km west-southwest of Cape Saint Vincent where 

the Azores-Gibraltar transform fault forms part of the tectonic boundary between the Eurasian 

Plate and the African Plate.  The combination of the earthquake, tsunami and subsequent fires 

when many residents were at church on All Saints Day almost destroyed Lisbon and estimates of 

fatalities range from 10,000 to 75,000. 
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Nearly all the coastal towns and villages of the Algarve were heavily damaged. The western city 

of Lagos became the capital of the historical province of Algarve in 1577 but was nearly           

destroyed with records claiming that 1080 of 1170 houses became unusable. Faro was protected 

by the sandy banks of the Ria Formosa lagoon and so in 1576 became the administrative      

capital of the region. Hilarie Lewis  

References (which would also be useful to take on a field trip to the coastal region)  

(from www.researchgate.net)  

1)CIMP_Field Trip, Jose Tomas Oliveira, 2014 

2) The Mesozoic Evolution of South-Western Portugal, field trip guide, Rui Pena dos Reis &    
Nuno Pimentel, 2012 

Kingston Lacy Part 7: Interior Stone ï Metamorphic 

Apuan Alps Southern ï Marble 

Production and export of Oligocene-Miocene metamorphosed Seravezza and Stazzema areasô 

calcareous marble was maximised during the C19th. Matching or mixed clasts are along with the 

matrix, stained with oxides of iron or chlorite and most rarely with manganese piedmontite as  

below.        

Breche violet of the Dining room table, is the French trade term for this most popular oxidised plumb red 

brecciated stone but it is not the true Seravezza Breccia Violetta, that is rich in piedmontite ï see Saloon 

niches on next page. 

Breccia di Seravezza Violetto, is todayôs update, for the 

N.T.ôs. antiquated 19th C. term, Mischio di Seravezza. 

(Itôs also not as N.T. described - of fleur p°cher ï the 

ancient Greek marble. Nor is this stone the repeatedly 

metamorphosed Italian Peach Blossom Marble, the Fior 

di Pesco of the Apuan Alps, which is used in the     

Drawing room doorway entablatures. (Both shown on 

next page.)  

Here, close up, we can see the rich 

violet manganese colouration,         

generated by disseminated            

piedmontite and also the banded,   

elongate white brecciation, in a grey/

green and red matrix of chlorite and 

other iron oxides. 

http://www.researchgate.net
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Central Dining room entablatures are of the 

true Apuan Alps Peach Blossom marble, that 

is still quarried other than at Seravezza. (The 

Classical Greek Fior di Pesco, from Eritrea 

Greece, is more crushed and striated, and can 

be seen at Chatsworth). 

Rounded petal shapes and anhedral clasts, 

were repeatedly crushed and stretched, so that 

the crevices are filled, with secondary calcite.  

The veined, petal shaped texture, is            

considered to resemble peach blossom. 

(Colour tweaked brighter above to enhance 

clast crevicing). 

In the Spanish room, generally grey and 

red matrixed, Apuan Alps metamorphosed 

marble pendants are set on Devonian   

Belgian Black limestone, both sides 

of pietra jura fire surround stone. 

Mostly oxidised colours from these otherwise 

usually white Carrara marble quarries, recently 

revealed to be those from the historic 300 

yearsô Fabricatti family quarries, are of grey to 

black graphite and red iron oxide disseminated 

mineral deposits. 

Googleôs G M Fabbricotti 

Trade advert. Scroll down 

for fotogallery of this 

stone today. 

     Tuscany Marbles 

Two Drawing room Siena Marble console tables 

of richly goethite egg yolk yellow Giallo di Siena 

have variable white calcareous shell remnant 

veining. They are of fine-grained Jurassic       

limestone metamorphosed during the Eocene. 

Still quarried today.  

https://www.google.co.uk/search?nfpr=1&tbm=isch&sxsrf=ACYBGNTyORU34PYamEyDEQxhyhC40EFpkQ:1572289496665&q=G+M+Fabbricotti+coloured+marble&spell=1&sa=X&ved=0ahUKEwjT67rn0r_lAhX_QUEAHdv4A2IQBQg_KAA&biw=879&bih=677&dpr=1#imgrc=UfyWIiFwdBuTtM:
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This so variably red, mauve and violet 

veined Siena Marble stone was quarried 

on Convent of Montarrenti land and so is 

named Convent Siena Marble or       

Broccatello di Siena. 

The three lighter       

yellow Siena Marble 

Dining Room doorways, 

and darker lower       

entablatures of the 

Drawing Room, are   

also of a rare and 

worked-out yellow     

Siena Marble but have 

a purplish or reddish 

veining in a very      

brecciated appearance. 

Liguria and Tuscany Serpentinites William Bankesôs C19th masons were limited for Italian 

serpentinites to those from Levanto and or most likely   

Polcevera at Genoa, Liguria. Ophiolitic serpentinites and 

other altered Pyroxenes have been long quarried in        

Liguriaôs techno-stratigraphic units and many textures have 

probably been all worked out. Best known Genoa textures 

are well brecciated while classic commercial Rosso        

Levanto stone is typically a very heavily white calcite 

veined Magnetite rich bastite serpentine which causes it to 

appear a darker green and when 

hematite rich water, percolates 

through it, the stone becomes deep 

red. Traded Rosso Levanto is typically 

a heavily white veined mix of both    

colours. Tertiary lithification. 

The central panels of the two marble 

stands are also of clearly brecciated 

Convent/ Broccatello  Siena but the red 

and green stones are of serpentinite. 

William Bankesôs C19th masons were 

limited for Italian serpentinites to those 

from Levanto and or most likely        

Polcevera at Genoa, Liguria.   

Ophiolitic serpentinites and other altered Pyroxenes have been long quarried in Liguriaôs        

technostratigraphic units and many textures have probably been all worked out.  

These bronze statuette pediments are a óserpentiniteô but not 

clastic Verde Antico as is N.T. Guide described. It is a polished 

version of Verde di Prat, a long-used, local high-status        

decorative dressings building stone used around this town in 

northern Tuscany. Observable veining here may be of calcite 

but also of talc or hydromagnesite and commonly risked a 

veining network weakness to long-term weathering if used as a    

building stone. 
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Verde di Prato ï as above in this zoomed   

macro image, illustrates well the Tertiary      

serpentinised enstatite-rich peridotite (probably 

Late Jurassic/Cretaceous harzburgite) in which 

relict enstatite crystals now form the texture of 

this stone.  Fine reticulated veining can just be 

discerned centre left.  

Irish Galway Marble? 

This stone is most probably a Connemara 

Marble, from the Clifton area of western     

Galway and much more darkly banded with 

Serpentine minerals than usual. Connemara 

serpentinite textures are very variable, and 

the predominant colouring is often of lighter 

greens and even yellows. A Precambrian  

metamorphosed impure limestone was    

available in time for Bankesôs use at Kingston. 

(First floor landing). 

French Haute Pyrenees ï and Languedoc 

From Italy, we go to the French 

Pyrenees. Incredibly large 

sharp-edged Lower Cretaceous      

tectonic breccias, of the Haute  

Pyrenees, are known as the 

Breche Grande Antique.  

Blocks, of just two cubic feet or 

so, are set as plinths, to the four 

Dining Room door frames. 

Repeatedly fragmented and slightly         

metamorphosed red breccia in grey matrixed 

Haute Pyrenean Sarrancolin but with white 

calcite infills and veining, is seen in two top 

passageway tables leading to the attic stairs. 

In this example from one table, only light    

metamorphism is revealed, despite repeated   

orogenic alteration events, by the remnant 

fossilsô evidence easily seen centred here. 

This stone is still actively quarried. 
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Good but small, top landing, examples of the world-

famous red Devonian crinoidal limestone Rouge  

Languedoc including stromatactis sponge cavities filled 

with layered grey and white calcite. (Layering remains 

open to agreed petrological explanation).  Still actively 

quarried in south-west France.           Peter Bath  

References: 
 1) Price, Monica,  Decorative Stone - The Complete Sourcebook.  Thames & Hudson            
Remaindered New & Used via Amazon. Also USA edition; with title reversed in paperback. 
 2) Rogers, Patrick:  The Beauty of Stone - The Westminster Cathedral Marbles. Only from the 
Cathedral shop. 
 3) Sebba,  Anne,  The Exiled Collector ï William Bankes and the Making of an English Country 
House.   John Murray New & Used cloth & paperback. 
 4) Monica T. Price & Lisa Cooke - The Corsi Collection of Decorative Stones - website:       
http://www.oum.ox.ac.uk/corsi/ 

5) Kingston Lacy ï The National Trust (1994). 
6) Caroe, M. B. ñKingston Lacy, Dorset: an architectural case history.ò ASCHB Transactions 10 
(1984). 
7) References to  William Rayner artificial stone are available via various websites. 
8) A Colour Atlas of sedimentary Rocks ï Adams et al. 
9) A Colour Atlas of Carbonate Sediments and Rocks Under the Microscope ï Adams et al. 
10) http://dorsetbuildingstone.weebly.com/portland-limestone-ndash-wilts-chilmark.html 
11) http://dorsetbuildingstone.weebly.com/portland-stone---dorset.html 
12) Rogers, Patrick:  The Beauty of Stone - The Westminster Cathedral Marbles. Only from the 
Cathedral shop. 

13) Dorset Building Stone ï website: http://dorsetbuildingstone.weebly.com 

A New DIGS Site in the Rodwell Cutting, Weymouth  
Part 1: The story so far 
Rodwell Cutting is on the former Weymouth-Portland railway line between Wyke Tunnel in the 
north and Buxton Road Bridge in the south. The  
cutting is some 400m long and up to 10m deep and 
was excavated, partly by blasting, in 1863-4,  
providing material to construct the Marsh             
Embankment north of the tunnel. The railway was 
closed for passenger and goods traffic in 1965 but 
continued to be used by the Admiralty until 1970. It 
is now followed by the Rodwell Trail, a tarmac-
surfaced pedestrian and cycle route (NCN Route 
26) well-used by the local community and visitors. 
The cutting is through strata of the Corallian Group 
on the southern limb of the Weymouth Anticline,  
extending from the Nothe Clay in the north to the Sandsfoot Clay in the south and including the 
Osmington Oolite and Clavellata beds. The new DIGS site is in the southern part cutting, located 
by OS map ref. SY 675781 (Figure 1).  
Excavation of the cutting severed groundwater flow to springs to the east, including the Rodwell, 
which means either reedy or red spring. These springs formerly provided a water supply for local 
residents and a long-established brewing industry but were largely replaced by water piped from 
Sutton Poyntz in 1856. The catchment area of the springs is a small hilltop area occupied by 
houses with relatively large gardens and school grounds west of the cutting.  

 
Figure 1. Site location map 

http://www.oum.ox.ac.uk/corsi/%20​
http://dorsetbuildingstone.weebly.com/
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Groundwater now issues as a ódripping wellô from limestones overlying clay beds along a 100m 
section within the DIGS site on the western side of the cutting. On contact with air groundwater 
rich in calcium and bicarbonate loses carbon dioxide and a hard deposit of calcium carbonate 
(tufa) forms, petrifying leaves and twigs and obscuring limestone surfaces. Such deposits are  
uncommon in southern England. A small stream flows northwards in the side ditch for a short  
distance towards the preserved platforms of the former Rodwell Station, where it sinks into      
railway ballast overlying sandy strata.  
 

Previous geological studies 

Blake and Hudleston described the strata in the cutting in the mid-1870s, when there were few or 

no trees and probably little ivy. They compared their observations with equivalent strata exposed 

along the coast between the Nothe and Sandsfoot Castle. The coastal exposures, now partly  

obscured due to buildings and sea defences, constitute Sandsfoot GCR site and contain the 

Western Ledges (Figure 1).  
 

The coastal section was also studied by Sedgwick in 1828, Buckland and De la Beche in 1836, 

and Woodward in 1895 and was considered to be the type locality for the Corallian in south    

Dorset. Exposures in the cutting were re-appraised by Arkell (1936) and those on the adjacent 

coast were described by Cope (2016). Cope, applying informal unit names, observed that the 

surface of the Nodular Rubble unit of the Osmington Oolite was a wave-cut platform with infilled 

borings overlain in turn by the basal Sandy Block unit of the Clavellata Formation and the Chief 

Shell Beds unit, represented by two argillaceous oolitic limestones with Myophorella clavellata in 

life position.  

Blake & Hudleston (1877) recognised fifteen units in the cutting, and their record is summarised 
in Table 1 with the substitution of modern fossil and formation names. They placed the boundary 
between the Osmington Oolite and Clavellata formations between their beds 7 and 8, but Arkell  
(1936) considered that the boundary should be placed between their beds 2 and 3. Blake & 
Hudleston had come to the conclusion that ñthese Corallian beds cannot be trusted to be        
constant any further than we can see themò, but Arkell broadly disagreed.  

Age Formation Strata descriptions (after Blake & Hudleston, 1877) 
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Clavellata 
  

(Arkell) 
-------------- 

  
  
  
  
  

(Blake & 
Hudleston) 
------------- 

  
  
  

Osmington 
Oolite 

  
  
  

1 Blue CLAY     (possibly part of Sandsfoot Clay Member) - 

2 
Hard blue impure LIMESTONE in six courses, with numerous 
casts of Trigoniae bivalves (e.g. Myophorella clavellata),    
Pleurotomariae gastropods (e.g. Bathrotomaria reticulata), etc. 

3.66 

3 
Rubbly very slightly oolitic LIMESTONE, beds separated by 
marly partings (0.2m thick) 

2.13 

4 
Oolitic MARL, very fossiliferous, particularly Myacites bivalves 
(e.g. Pleuromyra uniformis). Fine grained pisolite? 

1.22 

5 Grey rubbly LIMESTONE, scarcely oolitic 0.46 

6 
Stiff MARL, very oolitic towards base, hard ferruginous bed in 
centre 

1.45 

7 Hard ferruginous OOLITE 1.22 

8 MARL with flaggy calcareous grit 0.91 

9 Strong semi-oolitic FLAGSTONE with calcareous markings 0.30 

10 Blue CLAY with oolite grains at the base 1.12 

11 
Solid, shelly and oolitic light-coloured LIMESTONE, with the 
echinoid Echinobrissus scutatus (Nucleolites clunicularis) 

1.12 

12 Light-coloured MARL, becoming oolitic below 0.61 

13 Rough shaly OOLITE in two blocks 1.22 

14 MARLS (possibly part of 
Bencliff Grit Mbr) 

1.83 

15 Fine grained calcareous GRIT 0.61 

Table 1. Strata previously recorded in the Rodwell Cutting  
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Revealing the strata and registering the site 

Until recently, the strata were largely obscured by vegetation, principally ivy beneath a sycamore 

canopy. Preliminary clearance of ivy at ground level was carried out for the óDripping Well      

Projectô on behalf of the Friends of the Rodwell Trail and Sandsfoot Castle (FoRT) with          

permission from the former landowner, Weymouth and Portland Borough Council (WPBC). The 

long-term plan was to improve geological interest, drainage and biodiversity in the cutting.     

During the course of this initial work it became apparent that significant exposures remained.  
 

A DIGS field party surveyed the site in May 2018 and the group subsequently agreed to seek 
registration of part of the cutting as a Local Geological Site. Relevant forms were compiled in  
accordance with GeoConservation UK guidelines. A site management plan was drawn up and 
the site was accepted by WPBC in January 2019, prior to the transfer of land ownership to the 
new Dorset Council on 1 April 2019. DIGS volunteers cleared further vegetation and carried out 
ditch clearance between February and April 2019 (Photos 1 and 2). Most recently, on 14        
November 2019, further vegetation was removed from around the Clavellata bed (Photo 3), ivy 
strands were pulled up above the main dripping well exposure and some signage was replaced.  

Photo 1. Southern end of 
main  exposure on 16 March 
2018. Rubbly argillaceous 
limestone overlying clay or 
marl (possibly units 3-7 of 
Blake and Hudleston). Blake & 
Hudleston placed these strata 
at the base of the Clavellata 
beds, whilst Arkell considered 
them to be the uppermost beds 

of the Osmington Oolite (see 
Table 1). 

Photo 2. Discovery of the 
Clavellata bed on                 
25 February 2019. A thin        
layer packed with Myophorella 

clavellata bivalve shells        
extending to the left of the 
DIGS volunteerôs hand. This          
exposure is in the upper part 
of the cutting above the water  
table and therefore is not      
obscured by tufa.  
Photo: A.Holiday 

Photo 3. Close up of the 
Clavellata bed shown in 
Photo 2. Taken on 14    
November 2019 after        
further clearance work. The 
Myophorella clavellata   
fossil at the far left retains 
both valves, indicating that 
it has undergone very little 
or no transport from its 
original growth position.  

Importance of the site 

This is the only DIGS site in the Corallian on the southern limb of the Weymouth anticline. The 

strata span an important boundary between the Osmington Oolite and Clavellata formations and 

can be compared with those of similar age along the coast at Portland Harbour, the Fleet and in 

the Osmington area. The site is a valuable educational resource for students from primary school 

age up to university level. It is easily accessible along the Rodwell Trail, and the lower exposures 

and dripping well are highly visible. 
 

The petrifying springs continue to flow, albeit at a much reduced rate, during prolonged dry peri-
ods such as May-July 2018. They demonstrate geology (or hydro-geomorphology) in action and 
this was further emphasised during the óbeast from the eastô event, when ice formed over the tufa 
(Photo 4). The springs also support masses of liverwort on the rock face and watercress in the 
pool below.  


