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LOCAL GEOLOGICAL SITE PROPOSAL FORM 

Guidelines for local geological site selection: 

 Value of site for education and lifelong learning 

 Value of site for study by both professional and amateur Earth scientists 

 Historical value of site in terms of important advances in Earth science knowledge, events or 
human exploitation 

 Aesthetic value of site in the landscape, particularly in relation to promoting public awareness 
and appreciation in Earth sciences 

 
 
SITE LOCATION, ACCESS, OWNERSHIP, STATUS & SUITABILITY 
 
(1)Name of locality: Lye Valley 

(2)National Grid Ref:/GPS Ref:  
SP 546 060 

OS Map: Explorer 180 BGS Sheet: 

(3) Local Authority: O.C.C. District: Oxford City Council Parish:  

Designation Criteria (based on GeoConservationUK Guidelines) 
 
A Education and lifelong learning   []  B Scientific interest    [] 
C Aesthetic value      []  D Historical interest   [] 
 
 
(4)Site access & local amenities: 
This site is open to the public and has an interpretation board.  
 
 
(5)Site ownership: 
The site is managed by Oxford City Council 
 

 
(6)Mineral rights ownership:  N/A 
 

(7)Is permission reqd. for access 
to site? 

a. No   b. Yes 

c. From whom? 
 
Address & Tel: 

 
(8) Locality status: Active[    ] Disused[   ] Historical[  ] Managed[    ] Restored[   ] New[    ] Other 

(9) Suitable for visits by: a. Small parties  b. Large Parties  

c. Primary  d. Nat. Curriculum  e. A-Level  
 
f. Adult  

 
g. Undergrad. Teaching  

 
 

 
(10) Site suitable for 
frequent visits by 
parties? 

 
a. No 

 
b. Yes  BUT observe good practice  
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(11) Should collecting and hammering be 
encouraged at the site? 

 
a. No  

 
b. Yes 

 
SITE DESCRIPTION 

(12) Exposure type: 
 
a. Inland nat. Outcrop b. Road cutting 

 
c. Railway cutting 

 
d. Active quarry/pit 

 
e. Disused quarry/pit ? 

 
f.  Old mine workings 

 
g. Mine dump 

 
h. Active mine 

 
j. Other (please specify) 
 

  

 
(13)Dimensions of exposure of interest:   1.73 hectare 
 

(14)Main interest(s)           a.  Structural 
 

b. Geomorphological  c. Mineralogical 

 
d. Palaeontological 

 
e. Petrological 

 
f. Stratigraphical 

 
g. Other (please specify)  
 
(15)Summary description & reason for notification: 
The valley lies on the eastern side of Oxford in the area of Headington, and is a small valley containing 
a stream which emerges from a drainage outlet at the head of the Lye Brook (see map).  
 
Of particular significance in the area are calcareous (alkali) tufa deposits, contrasting with iron-rich 
areas around other springs, seepages and flushes. 
 

The valley is currently asymmetrical with a steep slope on the northern side. Investigation of 
historical maps indicates that this is of material placed there when a housing development was built. 
The 1960s map clearly shows an escarpment present, earlier maps do not show this feature. It was 
presumably created with building spoil to create a level area adjacent to the flats. This slope is made 
of unconsolidated material and would be referred to as ‘made ground’ by geo-technical engineers. 
The slope angle is far steeper than would be considered stable for this material and visually it appears 
to be made stable due the presence of binding by tree roots.  
 
 
(17)What additional work(s) are required to enhance/clear/further research the site? 
Clearance may need to be carried out on a regular basis by conservation groups.  
 
 
(18)Published/unpublished references to the locality (full citation, add sheets if necessary). 
BARROTT, J.J., DUDENEY, A.W.L. & MASON, P.J., 2010, Spatial relationships between Eocene sand 

horizons and iron contamination in streams in the Thames Basin west of London, UK. 
CARLILE, M.J., & DUDENEY, A.W.L., 2000, Iron transport and retention in ochre rich water courses 

Mineral Resources Engineering 9 357-375. 
DUNLOP, L., 2010, Report on the Iron Rich Streams around Barkham, Berkshire. Berkshire 

Geoconservation Group. 
DUNLOP, L., 2011, Report on the geology of Lye Valley, Oxford. Oxfordshire Geology Trust. 
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FORD T.D., & PEDLEY H.M., 1996, A review of tufa and travertine deposits of the world. Earth-Science 
Reviews, 41 117-175. 

LAMBERTH C., 2007, Investigation of the possible hydrological effects on the Lye Valley Sites of 
Special Scientific Interest and the riparian zones of the Lye and Boundary Brooks as a result 
of development on Southfield Golf Course. 

 
 
(19) Full description of site and its significance 
 
 
Geology 
The bedrock in the area comprises 160 million year old Upper Jurassic sediments, comprising the 
Corallian deposits, overlying Beckley Sands and contemporaneous with the Wheatley Limestone. 
There is a superficial layer of peat within the valley formed during the last few thousand years. The 
Corallian sequence is locally thin but perched aquifers are present. The Jurassic strata have the 
regional 1° - 1.5° dip to the SE. 
Tufa 
Tufa, refers to the deposition of calcium carbonate rock from springs or streams by loss of dissolved 
carbon dioxide. It is also known as travertine, although the term tufa is used where deposition is at 
ambient temperature (Ford and Pedley 1996). There is active tufa deposition below a pipe at the 
head of the Lye Brook (SP 4548 2088). This site is immediately below the area under consideration for 
development and must be considered to be at threat due to changes that will occur in the flow and 
level of groundwater. 
Other tufa deposits are evident throughout the area and all are dependent upon the water flow and 
quality. 
Tufa deposition is a good indicator of the activity of the calcite (calcium carbonate) deposition 
process that affects the water quality of the Lye Valley fens. Tufa deposition depends on: 

 Infiltration of carbon dioxide (CO2) rich surface water and the presence of carbon dioxide rich 
groundwater within the aquifer. Surface water plays an important part in tufa formation. 
Carbon dioxide is formed as a natural process in active soils where the decay of humic 
material and the effect of plant roots and biological activity generate CO2 from respiration. 
CO2 saturates rainwater percolating through the soil. In turn this CO2 rich water dissolved 
more calcium carbonate from the aquifer. Therefore, it is vital that catchments in the vicinity 
of a tufa spring have an active soil horizon.  

 The dissolution of calcium carbonate from aquifer rock by the effect of dissolved carbon 
dioxide. This process forms calcium bicarbonate, which is soluble in water unlike calcium 
carbonate. There may be other compounds present in the groundwater such as calcium 
sulphate (Plaster of Paris, gypsum etc) which is also readily soluble in water and present in 
many clays. The common effect will mean that the presence of sulphates will enhance tufa 
deposition. 

 Groundwater that is saturated or super saturated with bicarbonate issues from a spring and 
the dissolved carbon dioxide is released slowly reversing the reaction and converting 
hydrogen carbonate back to carbonate. The carbonate then precipitates as calcium and 
magnesium carbonates and tufa is formed. 

The type of spring influences the rate of tufa deposition. Springs issuing from a wide flat aquifer 
having similar partial pressures of CO2 generate the most deposition of tufa. Where springs are 
isolated, less tufa is deposited (Lamberth, 2007). 
Iron rich seepages 
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These occur at a lower level in the valley than the tufa deposits and reflect groundwater emergence 
from a separate source. They are characterised by orange coloured bog areas often with a thin ‘oily’ 
film on the surface. The groundwater is likely to be emerging from the Beckley Sand Member and will 
typically have a pH of <7. 
 
Sand is typically permeable to groundwater but where fine particles (<20μm) or fine layers exist this 
impedes flow and can give rise to stagnant layers or seepages from different levels. Due to reduced 
flow and changes in pH and Eh there can be accumulations of iron to form iron pans and small 
amounts of iron(III) may become mobile usually as colloidal sized particles or in complex species with 
humic substances (Barrott et al, 2010). Groundwater emerging from the sands is typically colourless 
and clear but as it becomes oxidised it becomes increasingly cloudy and ochreous as iron(II) oxidise to 
iron(III) oxide. Biological and mineral surfaces onto which iron can adsorb act as catalysts to the 
reactions. Cushions or ‘mats’ of iron bacteria exist e.g. Leptothrix ochracea and Gallionelle ferruginea. 
These bacteria are abundant in wetlands containing iron (II) which promotes their growth. This in turn 
provides mineral/organic support for the growth of other wetland species. There are no designated 
local geological sites in Oxfordshire exhibiting these iron rich characteristics although similar iron rich 
areas exist around Dry Sandford they are less complex. Similar deposits are also found in Berkshire 
e.g. California Country Park SSSI and Wren’s Nest LGS. 
Peat 
The formation of peat (undated) in the valley floor is also of geological interest as this represents a 
climate change during the Quaternary: a warm phase having occurred. Dating of the peat is possible 
using pollen analysis.  
 
 
(20) If additional sheets attached please add with reference No: 

Justification of LGS Criteria 

A   EDUCATION AND LIFELONG LEARNING: 

Give details of suitability: 
 
 
B SCIENTIFIC SIGNIFICANCE: 
 
(21) Does the site exhibit features of 
local/regional importance? 

 
a. No  

 
b. Yes   

 
(22) Is the site already a 
geological/geomorphological or biological 
SSSI or local wildlife site? 

 
a. No  

 

 
b. Yes   

 
c. Uncertain 

 
d. Other (specify) 

 
(23) Collector interest:      a. Rare species 

 
b. Common species 

 
c. World significance 

 
                                  d. British significance 

 
e. Regional significance 

 
f. Local significance 

 
(24)List of confirmed species, mineralogical/palaeontological/petrological:(attach separate list) 

Other information: Site of Tufa and iron bacteria formation.  
 
C/D  HISTORICAL/AESTHETIC: 
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(25)Does the site have important historical 
associations? 

a. No b. Yes  

 
(26)Does the site form a key part  of an 
attractive or evocative landscape 

 
a. No  

 
b. Yes 

 

 

PROPOSERS DETAILS 
 
(27) Name: Owen Green 

 
(28) Organisation: Oxfordshire Geology Trust 

 
(29) Qualifications: BSc (Hons) Geol, Dip (Oil Technology), MIST, FRMS, FGS 
 
(30) Address & Tel No: 
The Geological Records Centre, The Corn Exchange, Faringdon, SN7 7A. 
email: contact@oxfordshiregeologytrust.org 
 
(31)Signature & date: O. R. Green, 5-3-2017 
 
(32) Date of last visit: Detailed site assessment carried out on 23rd March 2016 (Lesley Dunlop, Owen 
Green) 
 
NOTES & IMAGES 
 

 
The extent of the Lye Valley LGS designated area (shaded blue). 
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23rd March 2016 

   
View SW down the Lye Valley of the north fen          Tufa deposition at the head of the valley 

   
The catchment area below Meadow Close              Iron bacteria formation 
 

     
Iron bacteria and the peat bog                                  Wetlands in the valley floor 
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Iron bacteria concentrations on the valley floor.  
 

   
Iron bacteria concentrations on the valley floor.  
 

 


