Soil classification notes                        


A GUIDE TO THE LITERATURE OF THE SOIL SURVEY OF ENGLAND AND WALES

Adapted from Hodgson (1997) by John Conway, 2012.
Introduction

The Soil Survey of England and Wales was established in 1939 with the principal aim of mapping, describing and classifying the soils of the two countries. Re-named Soil Survey and Land Research Centre and then the National Soil Resource Institute it is now part of Cranfield University.

In forty years of mapping, nearly 20% of England and Wales has been covered at scales of 1:63,360 (1 inch to the mile) or 1:25,000 (2.5 inches to the mile); the maps being complemented by an explanatory memoir. In 1983 the whole country was published at a scale of 1:250,000 in a project commissioned by M.A.F.F. to provide a "systematic inventory capable of being used or interpreted for a wide range of purposes including agricultural advisory work, but also for the many facets of land use, planning and national resource use". The six maps, each accompanied by an explanatory bulletin (published in 1984), correspond to the M.A.F.F. regions.

This guide is intended as an introduction to the literature published by the Soil Survey of England and Wales, and to the use of their soil maps and soil classification. 

Soil Classification

Soil types are usually identified from the sequence of horizons 

	L
	Fresh litter

	F
	Partially decomposed litter

	H
	Well decomposed litter, no plant structure visible

	O
	Peaty horizon

	A
	Mineral topsoil

	Ap
	Cultivated topsoil

	E
	Horizon with less iron than the one below

	B
	Subsoil 

	Bg
	Gleyed subsoil with rusty mottles or yellowish patches

	Bs
	Iron enriched subsoil, typically a bright orange-brown colour

	Bh
	Organic enriched subsoil

	Bf
	Iron pan, thin cemented layer

	C
	Parent material, only slightly affected by weathering

	CG
	Permanently saturated layer, usually dark bluish grey


Typical sequences

	Brown Earth
	A – B – C

	Podsol
	O – E- Bf – Bs – C

	Gley
	A(g) – Bg – Cg - CG


The system of classification currently used was published by Avery (1980) under the title "Soil Classification for England and Wales" and divides soils into ten major soil groups which are differentiated by the presence or absence of horizons that have an important agronomic, hydrological, ecological or engineering significance (i.e. into easily recognised soil types). 

The major groups are as follows:

Terrestrial Raw Soils - recently formed mineral soils with no soil horizons other than a superficial organic layer (e.g. sand dunes).

Raw Gley Soils - mineral soils in material that has remained permanently waterlogged since deposition (e.g. salt marshes).

Lithomorphic Soils (ranker and rendzina) - shallow soils (30cm deep for rendzinas, 40 cm for rankers) over rock or stony material. 

Pelosols - clay soils that crack deeply in dry seasons but which are only slowly permeable. Not prominently mottled within 40cm depth.

Brown Soils - soils with brown or reddish subsoil, no evidence of waterlogging above 40cm depth. 

Podzolic Soils - soils with iron enriched subsoil, usually with highly organic topsoil and sometimes with hard ironpan. 

Surface Water Gley (stagnogley) Soils - seasonally waterlogged, slowly permeable soils with prominent mottling above 40cm depth.

Ground Water Gley Soils - seasonally waterlogged soils in material, affected by fluctuating shallow ground-water tables, such as those close to rivers or in older permeable deposits..

Man-made Soils include soils that have been fabricated by man or have been significantly disturbed e.g. reclamation sites.

Peat Soils - soils with more than 40cm depth of organic topsoil. 

These are then subdivided into 51 groups, 183 sub-groups and 747 live soil series - traditionally a geographical name (based on the locality where it was first described) for a particular soil type on a specific type and age of parent material. The modern definition of a soil series (Clayden and Hollis, 1984, "Criteria for Differentiating Soil Series") replaces the original emphasis on the age of parent material, which often proved to have little practical relevance, with criteria dependent more on the nature and lithology of the patent material allowing a more logical grouping of similar rock types of different ages. In addition, texture and mineralogy are used as differentiating criteria. There are three main aspects:

A
Broad Type of Parent Material - five main types are recognised.

Lithoskeletal - rock or angular rock fragments within 80cm of the surface.*
Gravelly - very stony (rounded stones) within 80cm.*
Soft pre-Quaternary - extremely weathered, or soft rock within 80cm.*
Thick drift - soft sediments of Quaternary age within 80cm.*
Peat - deep organic matter.

*These are qualified by the lithology of the rock, stones or drift.

B
Presence of material with a distinctive mineralogy, - twelve main types are described (only the most important are listed here).

Calcareous - containing free calcium carbonate.

Ferruginous - high iron oxide content relative to clay. 

Serpentinitic - sand dominated by ferromagnesian minerals.

Saline - soils with conductivity > 4mmhos, usually salt marshes.

Sulphidic - waterlogged material that turns extremely acid when drained ("acid sulphate soils").

Grey siliceous - non-calcareous, low iron oxide content.

Reddish - rich in hematite (a specific iron oxide material).

Swelling clay - rich in smectite clay.

Kaolinitic - rich in kaolin clay.

C
Twenty three textural groupings are used to describe the main texture, or variation in texture, in the profile.

All soil series can now be defined in these terms (Clayden and Hollis, 1984) e.g. "Brown rendzina, clayey, lithoskeletal limestone" (Sherborne Series) or "Humic ranker, loamy or peaty, lithoskeletal acid crystalline rocks" (Bangor Series). 

Soil Series are described both in general terms through their definition, and by a detailed profile description, that covers an horizon by horizon list of soil properties such as depth, colour, texture, stone content, structure, porosity etc. The range of analytical data available is variable, but particle size analysis, pH, organic matter and calcium carbonate are usual, some-times also cation exchange capacity. A soil series describes a central concept that can be reasonably applied nationally for mapping purposes but there may be local variation in the field due to subtle changes in soil parent material, landscape position and land use.

Procedure for Using Soil Maps

Firstly, consult the list and index map for detailed (1:25,000 or 1:63,360) maps. These maps show soil series, and if available for the area of study then all the information required should be included in the map or accompanying booklet. 

If there is no detailed map, then consult the small scale maps (1:250,000)

to determine the SOIL ASSOCIATION; then read up the information in the accompanying bulletin. A soil association groups a number of soil series that are developed on similar soil parent materials and occupy specific positions in the landscape. It should be possible to narrow down the possibilities to one of three or four soil series. Next consult the drift geological map (if available) for more information as to the parent material of the soil; this may help in identifying the precise soil series. Finally using the index map to detailed soil surveys in neighbouring areas, select one which contains the soil association and consult the accompanying booklet for published details. 

Soil Maps at a scale of 1:250,000 (roughly 4 miles to 1 inch) were published in 1983 covering the whole of England and Wales. At this scale it is clearly impossible to map individual soil series with any accuracy, and the unit of classification used here is the "Soil Association". 296 such associations have been used throughout the two countries. An association is named after the single most abundant soil series of a group of series that occur within a distinct landscape or geomorphological unit. Care should be taken in using these maps, since the smallest land unit that can be mapped is 0.5km2, and associations may include small areas of soil which are not discussed. The Bulletins (e.g. "Soils and their use in South West England") describe the geology, vegetation, landforms and climate of the area, together with details of the soil associations, and have chapters dealing with drainage, and suitability of the soils for various crops.
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Available from http://www.cranfield.ac.uk/sas/nsri/index.jsp 

online maps available at http://www.landis.org.uk/soilscapes/ 

