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lrtrodrctior
In April, under a revised contract from the Ministry of Agriculture, Fisheries and Food
(MAFF), the Survey started its new 5 year programme to compite a I :250 000 map for
England and Wales. The Soil Survey of Scotland is producing a similar map for Scotland.

The aim is to publish by 1984, maps for the eight MAFF regions in England and Wales,
each accompanied by a. desciptiye Memoir. The soil map will also form the main physical
basis for a national agricultural land classification map to be published concurrently at
the same scale.

The memoirs will be oriented to practical aspects of farming, and to identificatiou and
pattem recognition criteria for soil classes, in order to extend interest in our national soil
resources and provide a foundation for advisory work and planning. The construction of
the land classification map will be a fully cooperative veDture with the Science, Lands,
Drainage and Agriculture Services of ADAS, and will be a basis for improving existing
maps.

The new programme relies heavily on knowledge gained in the successive periods of
detailed surveys v,/hen maps at I :63 760 and I :25 000 scale were produc€d for some 20%
ofthe land surface of England and Wales. To this cover ofdetailed map should be added
a further 301 of reconnaissance and other small-scale surveys leaving 50f for which
there is little or no systematic information. In this phase, the main soil types were identi-
fied and their distribution pattems in relation to geology, landscape, and climate estab-
lished. This knowledge coupled with the experience accumulated by the staff over the past
3 decades, is the foundation for the rapid completion of the l:250 000 map. The first 2
years will be spent surveying the last area and a further 6 months on revising earlier work,
interpreting all the information on a uniform basis.

Each member of the field staff will aim to survey about 1400 kmz per year, completing
a standard I :25 000 map in about l0 days. The average density of auger borings or small
pits will be about l.!2.5 per km2,localised or evenly distributed as the complexity ofthe
terrain or the nature of map separates require. Observations are recorded on specially
designed computer-compatible forms, ofwhich there will be some 275 000 on completion
of the survey.

A working list of provisional map units has been compiled. This will be added to and
revised as necessary during the survey. The soil classification used is based on Avery (1973).

Staff have joined the programme in stages as their commitments to the I :25 000 pro-
gramme have ended. Since April, a total of 138 man/months has been spent in the feld
and approximately l7 000 km, surveyed (Fig. l). So far 180 ofthe 384 provisional map
units originally envisaged have been re.ognis€d and 40 further possible map units
identified.

The relatively large number of units in the draft legend makes it unwieldy as at present
laid out. The long-term correlation and rationalisation of existing soil series also under
way will enable some reduction in the number of units for the 1 :250 000 map.

Field work is most advanced in the north and south-west where mapping started earlier
but it is now sufficiently forward in Wales and the westem Midlands for the data collected
on the standard field recording forms over 2500 km2 of the Welsh Borderland to be
punched for the computer and a trial of soil survey data handling to start in January.

An inventory of soil data is being constructed to accompany the National Map. It will
contain descriptions ofsoil made from pits sited systematically througlout England and
Wales at grid intersects 5 km apart. Bulk topsoil samples are being collected from an area
around each pit for analysis at Soil Survey and ADAS laboratories. Data from over 6000
sites will be recorded on computer compatible cards, and will provide comprehensive
unbiased national and regional information on the soils of the country. (Hodgson and
Mackney)

198

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-136 pp 4

SOIL SURVEY OF ENGLAND AND WALES

SOIL SU RVEY

ENGLAND AND WALES

NU

FIG. l. Progress of the I :250 000 mappinS p.ogmmrne,
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Regional reports follow with a tabular summary of progress in the final stages of the
l:25 000 programme; after which, are accounts of four projects selected from the many
in which the Survey has been concemed during this year.

East Angtia

An initial quarter million soil map of East Anglia was compiled as a'desk study'from
available information consisting of previous soil surveys, both detailed and reconnais-
sance, and interpretation of geological maps in areas where no surveys were available,
The map together with a preliminary legend for the region enabled the likely balance of
the final map to be assessed and forms a basis for the field work when the validity of the
boundaries and the composition of the proposed map units are checked. Five surveyors
were involved in the work, the earliest starting in April. The work was interrupted during
July and August when continuous crop cover prevented access to the land.

Mapping has concentrated in areas distant from Survey centres where little previous
work has been done. Some 800 kmz have been mapped in fenland and its margins between
Wisbech, Peterborough and Ramsey comprising all or parts of Sheets TF 10, 20, 30, 40
and 41, and TL 28,29 and 39. A further 175 km2 have been surveyed on sheets TL0'1,17
and l8 on the Chalky Boulder Clay plateau and Jurassic Clay vale country west of
Huntingdon. Work commenced in West Suffolk after harvest and 400 kmz have been
mapped on Sheets TL 75, 85 and 86, and TM 04 and 05 (Fig. 1).

The coastal areas of Essex east of Colchester and behind Clacton on Sea and Walton
on the NLze, and between the Thames estuary at Southend and the Blackwater estuary
have been mapped; 420 km2 have been completed on sheets Tlvt 00, 03, ll, 13,21,22
and 23, TQ 88, 89 and 98 and TR 09.

In Essex 17 soil associations were identified in the desk study with control from previous
l:25 000 scale detailed mapping. Field work confirmed the composition and boundaries
of the associations on London Clay, estuarine marshland, cover loam, and brickearth,
but soils on river terraces and Head require more sampling and correlation. Work west
of Huntingdon also showed that associations are as predicted. However, in the feDland
area and in West Suffolk, where there has been no previous mapping from which to
extrapolate, some alterations to the desk study map will be necessary.

As an aid to the national programme, photo-interpretation of vertical air photo8raphs
at about I :50 000 scale has been made for Essex and Suffolk in this region, as well as

400 kmg of the Lincolnshire Fens, 800 kmz of Hampshire and Sussex, and the Isle of
Wight for other regions. (Hodge and Regional Staff)

The I :250 000 County Map of Norfolk which has already been completed is to be
incorporated with some simplification into the National Map. A separate soil map of
Norfolk at l:100000 scale will be published to accompany a Bulletin in preparalion.
(Corb€tt)

The Midlads

Work on the new programme commenced in southern Lincolnshire, eastern Northamp-
tonshire and in parts of Hereford and Worcestershire. Approximately 1700 kmz have
been surveyed.

Initially areas in the Welsh Borderland (SO 35, 36 and 37) were chosen to enable the
already detailed knowledge of soils derived from Devonian and Silurian rocks to be
extended westwards inlo Powys. It has been possible to use many established map units
from Shropshire, although constraints dictated by scale have led to some amalgamations.

The most widespread map unit on Silurian rocks is dominated by fine silty Barton and
Stanway soils (typical brown earth and stagnogleyic argillic brown earth) in siltstones
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and fine sandstones. These Ludlovian rocks become progressively more argillaceous
westwards and the associated fine silty soils reflect theie bedrock ihanges. The parent
materials from Devonian rocks are principally sandstones and mudstonesind clay ihales,
On high ground with sandstone outcrops a map unit dominated by Eardiston series
(typical brown earth) has been used, while on low ground, underlain by ihe argillaceous
rocks, mainly Bromyard soils (typical argillic brown earth) are found. To th; west of
Kingston, the terain is underlain by deposits ofthe Wye glacier with units dominated by
Wootton and Vernolds series (argillic brown earth and stagnogley soil), the latter being
restricted to areas of low relief or basin sites within the till landscape.

In parts ofnorth Herefordshire (SO ul4, 45, 54 and 55), the soil pattern oyer the Devon-
ian rocks is complicated by the terminal moraine of the Wye glaiier which runs approx-
imately N-S across the area. To the west ofthe moraine much ofthe land is covered with
a veneer of till on which a unit dominated by Wootton series has been mapped. An
upstanding drift-free area within the till and land to the east ofthe moraine have ginerally
been included in a unit dominated by the Bromyard series developed in silty shile/mud'_
stone.

In.eastern Northamptonshire (SP 99, TL 08 and 09) a complex geological succession
ranging through ten main Jurassic formations (often within a diitancJ of l_2 km) is
common in the Nene and welland valleys. The soils associated with these alternaiing
limestones and clay shales are mainly Sherbome, somerton and Denchrvorth/Eveshai
series (brown calcareous earth, calcareous pelosol and pelo-stagnogley soil). where clay
crops out over a wider area, Denchworth and Rowsham seriei (stagnogley soils) com-
prise_ up to 75% of the soil variation, but where the fimestones ire -of 

s-ufficient ixtent,
Sherborne soils are often dominant.

The till-covered hill tops have a fairly simple. soil pattern although a major change
o_ccurs across_the.Nene valley. To the east, 7O\ ot tie Chalky Botilder CIay soils aie
Hanslope series (calcareous pelosol) but to the west, in Rociingham Forest, wetter
Ragdale 

-soils 
(pelo-stag:rogley soil) predo-minate. Slopes below th; till usualli ha;;;

veneer..of decalcified clayey or loamy_drift over Juraisic clays with HolOenby (argiilic
pelosol) and Oxpasture series (stagnogleyic argillic brown earih).

.River floodplains are uniformly clayey, mainly Fladbury series (pelo-alluvial gley soil)with occasional Thames series (pelo-calcar_eoui alluvial gley soill and some ddr,;
series (gleyic brown calcareous alluvial soil) in smalrer valriys diaining preaomi"a'ntty
calcareous catchments. River terraces carry a mixture of sutton and Badiy serles largilii'cbrown earth and brown calcareous earth) over calcareous gravels.

Most ofthe mapping in southem Lincolnshire (TF 0l,OZ,lt,ll,2l and 3l) has been
on estuarine and marine arluvium; the main units are dominated ty oo""rrorruoa-,
Wallasea-or Wisbech series (gound-water gle_y soils and gleyic b.o*o cul*reou, *.ttj.

Upland areas examined have worstonian tilr, aliernatirE limestone and clayey Jurassic
beds, and sandy and clayey Kellaway beds. Ragdale andieccles series lpetd-sLgn%ley
and stagnogley soils) are dominant on the till, but the soil pattern on the Jurassic-bei's is
similar to that described for Northamptonshire with Sherbome and Denchworth series
in close proximity. Many ofthe provisional map units for the Nationar progru.-" ta""
been used but some are more complex than anaicipated.

. lust !_ri9l t9 !h9 ggmpilation of this report, mapping commenced in northern Stafford-
:.hire 

(SJ 95, 96, SK 04 and 06) but map units havJyet to be confirmed. dd;;;;Regional Staff)

tr1rr1tr"6 nrghnrl

Field work for the Nafional Soir Map commenced in the Northern region in early April
and all surveyors were working on the project by June.
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The region comprises 35 486 km2. Of these, 5024 km2 hadpreviously been surveled,for
publicati6n at 1:23 00O or l:63 360 and a further l3 932 kmz for publication at l:100 000

or I :250 000 scale. Some 16 530 kmz remained unsurveyed, of which about a quarter was

completed this year.
The main area of work has been Northumberland, others being north and west Cum-

bria, the Lake District, the Vale of York and South Humberside.

Oi the 386 map units in the proYisional national legend, approximately one-fifth have

been used in the north this year. The dominant soils recorded so far are raw peat, stag-

nogley and stagnohumic gley soils. (R. A. Jarvis and Regional Statr)

South-east Englstrd

Following a desk study to identily provisional map units in the region, field work has

commenced in Oxfordihire, West Sussex and the Isle of Wight and about 950 kmz havc

been completed.- 
in Oxfo.Osnire soils developed in Jurassic and Cretaceous strata, fluyial and glacio-

fluvial drifts, Head and alluvium have been examined- The comPosition of most maP units

is as predicted though a few additions have been proposed' 
---- 

ioii, us.o"iut"d iith th" Upp". and Lower Greensand in West Sussex had been less

studied before the project commenced and this has been reflected in the need to identify

;Jditi;""i units on these formations and associated drifts. The Upper Greensand_has

o"to-.tu*oel.v soils and typical calcareous pelosols on the lower dipslope with shallow

itagnogievic" aiglttic brown iarths and typical stagnogley soils. elsewhere' Though most

i_"i"".?i."n.uia .oils are similar to those encountered in earlier work, land over Sand-

got. S.d. i, this area has many typical stagnogley soils- and stagnogley-podzols locally'

Stsn;levic arsillic brown earths aie develJped in Head over Hythe Beds sandstone and

;iff ffiili;;*fui. brown eartbs are associaied with the lower flanks of spurs' Mapping

."'tnl'S.rtU "p""ns has shown that soil distribution in chalklands is generally well

understood and predictable'-iietd 
rvork oi th" I.l" of Wight has been confined to land over Oligocene strata

tffamsieua Beds and Be,bridge Marls). Pelo-stagnogley and typical stagnogley soils

predominate. (M. G. Jarvis and Regional Staff1

5oo1pys51 r,ngland

In order to cover more distant parts of the region in the early stages, two members of

;f;;;" d;"h"J to Cornwali during the summer' This ensured systematic cover of

A;;;[ 
""d 

west Devon and allowed a useful level of contact between staf'
'rili'J-"ppr;i ;tarteo in the Scilly Isles-and continued eastwards. soil type on the

sa]]v-rG i',.itringly influenced by silty drift (loess) which occurs extensively as a coarse

Iiii"r.".lii. i"r"irp to t s m thick over gravelly granitic Head' There are thin ('10 cm)

;;t,;; ;;l-fi; ;;; m'uch of the siltv drift on flattisb sites at the baT of low hills forming

il;;;i;h; iurrs. The commoneit soil developed in the silty drift is a humus-ironpan

J"g."p"ai.i*rri"f, often has a very well developed- pan and Bs horizon' The remains of

,ii-oi.ii O"u.fop"d soils were discovered up io 6 m below present high-water mark.

iio"re ege teta Uoundaries occur below sea level on Bryher and Samson'
--Sto*n ;ana is important on some islands and in contrast with tbe mainland it is non-

*l"aaaoor; sand-ra;kers are most common' Small areas of man-made humus soils are

;;;;;; "; 
all the islands where seaweed has been deeply incorporated'--il'" 

i"ra , i.o silty drift is agaiD an important part of many soil profiles and coarse

,ifty ti"*o po&olic ioils are commonly found in intimate association with the coarse

n2
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loamy Moretonhampstead series Orown podzolic soil). The loess seems to have accumu-
lated on gently sloping ridge crests sheltered from the north and west, pointing to an
origin in the Irish Sea. On the lrills of Land's End the Trink series ([umus-iionpan
stagnopodzol) occurs with other podzolic soils. In mntrast, the higher St. Austell gra;ite
supports Hexworthy and Rough Tor series (ironpan and feric stagnopodzols) above
200 m whilst below this altitude Moretonhampstead soils are dominant. Coarse silty
horizons are fairly common, again mainly on gently sloping ridges sheltered from thl
north and west.

Most soil pattems maplrd have been recognised previously but many flat remnants of
marine-plaoation surfaces in mid and east Comwall support a stagnogleyic brown earth
and cambic stagnogley soil correlated with Sannan and Cegin seriis. Thi distribution of
these is closely related to moorland as shown on maps about 150 years old. The presence
of podzolic featurcs in some profiles supports the idea that they are old moorlind soils
greatly changed by cultivation.

On the more rolling slate outcrop two major map units have been recognised. One
dominated by deep Highweek series @rown earth) on gentle slopes and the other in more
dissected country, is characterised by shallow Highweek and po-wys soils (rankers). Some
steep- slopes, especially where wooded, have the Dartington series (brown podzoiic soil)
which is also mapped on the metamorphic aureoles of most ofthe granite o;tcrops. Basin
sites mostly support the Yeollandpark series (fine loamy cambii gley soil) but many,
along with alluvial strips, are too small to be shown.

Igneous and volcanic rocks within the slate outcrop are associated with rrusham and
Rydon_series (brown earths) although Carboniferous tuffs and lavas along the Inny valley
give a loamy brown podzolic soil of the Davidstow series.

Extensive sand deposits along the north coast support calcareous sand pararendzinas.
The Devonian slate country ofsouth-east cornwall and south-west Devo; is dominated

by Highweek soils. within the map unit hydromorphic soils are uncommon in those areas
so far surveyed. D_artington series predominates on steep often wooded slopes, not"ury iotle Tamar and Tary valleys. The Highweek unit hai also been distineui;hed in th;
Plymouth area. Small patches of Yeollandpark soils occupy depressions.iporaOic out-
crops of basic igneous rocks (tuffs, lavas and dolerite) producr loamy brown earths with
some brown podzolic soils. In places these are sufficiently extensive to separate from
adjacent slate soils but where soil patterns are too intricaie, a compound map unit of
brown earths from bottr slate and basic igneous material is used. On high ground do-io_
antly of sandstone parent materials, coarse loamy cambic stagnogle! s6ils mark Iand
relatively recently reclaimed from heath or moorlind. on meta-moip[osed rocks of the
Dartmoor Granite aureole brown earths dominate the enclosed farmland with a ;;,
ofvery stony podzols under dry heather or grass moor communities. Enclosed land undei
granite is_occupied by coarse loamy or loamy skeletal Moretonhampstead soils. On ;pe;
moorland the change from the aureole to the granite outcrop is marked by an abunda'nce
of bouldery ground, often steeply sloping. Ferri-humic podzols predoiinate with dry
veg€tation of m- oderate or good grazing value comprising bentfescue grassland ofte;
with patches of bracken or heather and bilberry. At Lighe; artitudes are iambic stagno-
humic gley soils mostly under a bog heather moor assoJiation dominated by o,oor_gi"rr,
though-in places bearing the drier vegetation more typical of po&ols. Stagnopodzois;
noticeably absent from the northern parts of Dartmoor between princeiown and oke-
hampton. So far they have been mapped at around 300 m O.D. in the south_western parts
of Dartmoor though known to be more extensive in the postbridge area. vegetation
1s-clar-acterlstlca[y the moist phase of the Atlantic heather moor aisociation (Zal/rna,
Molinia a,,d Etica tetralix). Hin grazing value is normally moderate or poor. Extensivi
blanket p€at occurs both to the north and south of princetown in which thi crowdy se.ies
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(raw oligo-amorphous peat soil) is developed. Former peat cuttings are in evidence with
gully erosion widespread, particularly on the northern parts of the Moor' Vegetation is
bog heather moor or blanket bog of poor grazing value, or with more extensive moor-
grass when grazing value may be moderate. The Winter Hill series (raw oligo-fibrous
peat soil) occupies shallow cols at the heads of many of the major rivers- Perennially
water-logged blanket bog yegetation of poor grazing value is ubiquitous. Yalley bogs
with a yariety of peat and gley soils are floristically much richer than surrounding hill
peats and generally have a better hilt grazing value-

In west Devon and north Comwall mapping has been concentrated on soils over
Carboniferous rocks where an earlier detailed survey had indicated distinctive soil
pattems on the extensive rocks of the Bude and Crackington Formations.

Mapping over wider areas has confirmed the importance of the Tedburn-Brickfield

GtaClogley soils) and Neath-Holsworthy (brown eartbs) map units over the sandstone

dominated Bude Formation. Of less extent is the Loxhore-Neath (brown podzolic soil/
brown earth) unit on steep valley sides.

Previous work on soils over the Crackington Formation has confirmed the Halstow-
Dunsford-Tedburn hydrological or soil landscape sequence first recognised on Carboni-
ferous shales in the Teign valley. Work this year between Holsworthy and Launceston

shows this pattern does not always prevail although it is well expressed in west Devon
along the Thrushel valley for example. Variation from the Teign valley hydrological
sequince is most marked in Sently convex interfluvial sites, which by that scheme might
belxpected to be dominated by clayey Halstow soils. where this typical non-calcareous
pelosol is present it shares the ridge crests more or less equally with typical bro$'n earths,

itagnogleyic and gleyic brown earths forming a more diverse map unit. Surface-water

gle! soils are extensive in basins and on some ridges but are dominated by Tedburn soils,

ilthough some variety is added by silty profiles. This deviation from the Teign valley

hydroligical sequence is known to extend eastward from the north Cornwall coast as far
as Broadbury (the present eastem limit of mapped ground). Limited mapping between

Okehampton and th; Exeter survey show Teign valtey type patterns to predominate there.

(Findlay and Regional Staff)

Wales

Survey has been comPleted for twenty-nine of the l:25 000 map sheets covering areas

where little or no mapping had previously been carried out. Most of the work has been

concentrated in PowyJ between Newton and Hay-on-Wye, in Gwynedd frorn Snowdon

to Cader ldris, and in central Dyfed between Llandovery and Newcastle Emlyn' Sheets

have also been completed in north Powys and clwyd. The welsh Borderland sheets are

part ot a pilot studi with adjacent areas of the rf,estern Midlands to solve problems of
data handling and correlation, as a guide to future work.

In Powys,-tl sheets bave b€en completed: sJ 01, so 06' 14, 15, 16, 17, 18,24'25,26
and 22. Irioit of the soils have been formed in drift from Paleozoic sediments and some

igneous rocks. The soils on Silurian shales and mudstones are well documented in wales,

aind mapping confirmed the known relationships betweon climate, altitude and soil types

I Rudeforth.lgT0). Most of the typical brown earths are fine textured Barton and Denbigh

soils but a few coarse silty profrles of the Munslow series have been described' Humic
rankers on the basic igneous rocks of the Llandrindod wells inlier are associated with
brown podzolic soils. To the east some 30 knz of Llanvirn shales (Ordovician) have pelo-

rtugoogley with associated cambic stagtrogley soils. The red soils from Devonian sedi-

-"its io ile hills around Hay-on-Wye are also mainly fine textured but unlike those in
the west Midlands no clear evidence of argillic horizons has been found.

In Gwynedd, ten sheets have been surveyed: SH 53, 54, 55, &,65,71,72,73,74 and

2M
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75. Basic and intermediate igneous rocks around Dolgellau have humic rankers with
much bare rock exposed on craggy and broken Sround in the foothills of Cader Idris.
Bands of igneous rocks form similar ground amongst slaty mudstones and gdts further
north where brown podzolic soils, stagnopodzols, stagnohumic gley soils and raw oligo-
fibrous peat soils have been mapped.

In Dtfed, work has been completed on seven sheets: SN 32,33, 53, 54,63,73 and74.
This is a hill area of Lower Palaeozoic mudstones and sandstones ranging from 30 m
O.D. in the west around Carmarthen to 450 m in tle east on Mynydd Mallaen. Thc
pattern of soils is similar to that shown on existing detailed maps of south Dyfed and on
iimilar parent materials in north Dyfed. On valley sides there are Manod soils (typical
brown podzolic soil) with restricted occurrences of Denbigh and Powys soils. Stagnogley
soils pridominate on footslopes and broad interfluves with Cegin series (cambic stag'
nogley soil) widespread below 200 m and Ynys series (cambic stagnohumic gley soil)
moie common at higher elevations. On summits above 350 m Hiraethog (irotrpan stagno-
podzol) and Hafren (ferric stagnopodzol) series are associated with Ynys soils. Valley
floors are mostly narrow; and extensive areas of alluvium and terrace deposits are found
only in the Tywi, Cothi and Teifi valleys. (Rudeforth and Regional Staff)

TABLE 1

Progress of mapping
Map No. Soil Ilnd Capability

TF4l IncorDorated itr new programme
TF6O/61 Suspended
TL34 Complete To be finalised
TL54 Complete To be finalised
TL76EI85W Complete Complete
TM06 50% complete

SK00/10 Complete Io prcparation
SK02/12 Compl€tc Complete
SK78N/79S Complete Complete
SK99 Complete ln preparation
SO85/95 Complete Complete
SP25/35 Complete Complete
SP21t37 ComDlete To be Enalised
TF36 CoEplete Itr preparation
TF39 Complete To be finalised
TF45 Complete In preparation

NYl4/15 Cornplete To bc finalised
NY56 Cooplete
SE47 Complete In preparatioD
SE85 To be finalised
SE9?N/98S To be fnalised
TAl4 To be fnalised In prcparation

SP@ Complete Itr preparatioD
TL83 Complete In preparatiol
TQOs Complele Io prcparation
TQ64 ToY"conplete lD prcparation

Liz,,td Complete Id prepaBtiotr
506l Complete
SO72 Complete In pr€paration
SS74 Complete In prepar:ation

SJ2l Complete Complele
SI24 Complete Complete
SN72 Complete Complete

Region
East AnSIia

Itlidlands

South-east

South-west

wales

I :25 Ofl) Mapping Programme

From April 1979, with the ageement of MAFF, the I :25 000 mapping programme has
been in abeyance, work continuing only to complete existing projects (Table l). Sixty-four
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z2 Mindatd,t [iiIil Ps.rsoirs

Frc. 2. Soils of the Somerset Lvels and Avon Moors.

Soil Survey Recordswith appropriate maps have beeo published in this series, and wittr
work in progress the total number will exceed 100.

Together with earlier detailed surveys, these maps and text provide full information
about the main soil types and their distribution patterns in England and Wales. Detailed
surveys no\y cover about 201of the country, mostly in lowland sjtuations.
2M
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Ihe lrcrt soils of SomeEet

Peat deposits and their associated soils acquire an importance proportionately greater
than equivalent areas of mineral soil. In their semi-natural state they often merit con-
servation as wetland habitats distinct even from mineral marshlands. When reclaimed by
drainage however, they have increasing value as agricultural land and much drained peat
in lowland sites are in Ctass I or 2 ofthe Land Capability Classification. Peat is also being
exploited more and more for horticulture. The consequent loss of land of high potential
has added to the existing concern for the slow but none the less permanent loss by
wastage,

In Somerset the traditional use of peatland is dairying, based on summer grass, usually
with a rvater-table within 50 cm throughout most of the year. Recently pump drainage
schemes have allowed the introduction of arable crops, though more extensive changes
would depend on large scale improvements in arterial drainage. Running in parallel with
agricultural development has been an escalation of peat extraction and Somerset now
supplies a significant proportion of production in England and Wales. Both these changes

conflict with the indigenous wetland flora and with the large populations of migratory
wetland birds in spring.

These competing uses for a limited and shrinking resource demand a land use policy
based on a systematic inyentory, and the work described here provides this for the
Somerset peats. It could also pave the way for an inventory of peatlands on a national
scale.

Published soil surveys show the location ofabout l8 000 ha ofpeats in central Somerset
(Fig. 2) but little was known about their properties in depth. The basis of the new survey
was a grid ofborings by gouge auger at I x 0'5 km spacings, covering the area mapped
as Sedgemoor and Midelney series.

P€at thicktress. The peats which occupy two separate basins, north and south of the
Poldens, have an overall pattern of increasing thickness inland. The thinnest are in the
Lower Brue, adjacent to the raised mosses where extraction is now concentrated. When
cutting has advanced further these two tracts of land west of Meare will together consti-
tute an area of about 4000 ha of thin peat, ranging in thickness from 50 to 250 cm.
Elsewhere west of a line from Hartlake in the north to Stathe in the south the peat is
moderatety thick, between 250 and ,100 cm. East of this line lie the thicker peats, usually
40G{00 cm but occasionally exceeding 700 cm in Queen's Sedgemoor and South Moor;
each of these two classes accounts for about 6000 ha. The peats rest nearly everylYhere on
soft grey silty clay near to the leyel of Ordnance Datum.

Peat t,,pe. Thin remnants of Sphagnum, cotton-grass and heather extend beyond the
main raised moss deposits in the Brue basin but no mappable occurrences of this type
were found elsewhere. Woody peats are now known to attain considerable thickness and,
within the upp€r 2 m, peat of this kind is dominant in souttr-east King's Sedgemoor and
almost all the peatland to tlle south excepting the central part of West Sedgemoor. Else-
where the peat deposits are essentially of sedge remains.

Fibre content and humifcation While botanical composition has formerly been the main
basis for classifying peats, current systems in North America use rubbed fibre contents.
This property \ as determined on peat from 50-100 cm depth from a range of Peat types
using the methods tested by Bascomb et al. (1977) in which samples are treated with
pyrophosphate solution, stirred in a blender and sieved through a 200 pm sieve. Rubbed
fibre constituted ll33\by weight in these samples, the largest amount in woody peat
from King's Sedgemoor.

2U
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Evidence of soil formation in these peats is seen in thin layers usually between 25 and
45 cm depth which are blacker in colour than the underlying dark brown peat. In thesc
subsurface layers vertical cracking outlines welt developed prismatic or Coarse blocky
structure distinct from the horizontal laminations ofthe peat. These layers are a product
of aeration and humification and their fibre contents, determined on samples from the
same sites as above, ranged from 8-25 f indicating fibre loss ofabout 7 {. Measurements
of light absorbance on the pyrophosphate extracts from both sets of samples showed an
increase in the humified layers attributable to higher content of extiactable humic
compounds.

These results demonstrate the degree ofalteration of peat and the increased amorphous
content at the expense of fibrous plant remains. This process has also been confirmed
micromorphologically, thin sections showing loss of plant structures and increases in
black humified material, \vith some eyidence of micro-faunal activity in the form of
excreted pellets. Subsurface horizons are also characterised by a greater bulk density
(1.1-1.2 g cm3) than lower wetter layers (0.9 g cms) and hence a greater bearing capacity.

Hydrrulic properties. Effective water control at both arterial and field scale is the primc
factor in peatland management. Measurement of hydraulic conductivity of the peat by
the auger hole method gives values of0.5-2.0 m day 1 in the lower layerJ and moie rapid
rates in the structured upper layers. Performance of slotted pipe drains in recent fi;ld
drainage works does not always meet these modest rates because of blockage ol slots by
peat fibres.

Mircrsl topsoils. The recent peatland survey has allowed reassessment of the agricul-
tural significance ofthe Sedgemoor and Midelney series. These two map units distinguish
land with less than 30 cm of clayey cover to the peat from those with 30-80 cm of clay
over peat. Sedgemoor soils with thin clayey topsoils are more or less confined to the moori
south of Othery, the remainder of this unit to the north being dominated by topsoils
classed as either peat or loamy peat in which thin clay layers were never present or have
b,een incorporated by cultivation in former times. The recognition of these distinctions is
of importance when choosing land for small seeded cash crops where a fine tilth is re-
quired. Even thin clay layers, particularly where broken from old pasture require many
seasons of careful cultivations to produce fine even tilth.

Fertitity. While the nutrient status of these soils has not been a part of the study thc
slight acidity ofthe fen peats to 1 m depth is confirmed. Most pH yalues are in the rangc
5.G6.0. The occurrence of appreciable amounts of gypsum in the peat and clayey covir
of the pump drained land on West Sedgemoor is a local phenomenon and other deposits
such as shell marl are very rare.

Careful appraisal of these various properties of the peats, together with considerations
for improved water control, should help to create plaos for improved agricultural use and
to recommend areas where it might be possible to inte$ate ag culture with conservation
of the deposits and their related flora and fauna. (Findlay, Colborne and Cope)

Crop patterns on air photos

Crop patterns occur widely throughout lowland arable England; they are common on
soils in or over chalk, sands and gravels, Chalky Boulder Clay and Jurassic limestone,
but rare on soils in or over Carboniferous shales, Keuper Marl and Jurassic clays. patterns
in crops are caused by differences in growth of individual plants and are seen on the
ground or recorded on air photogaphs as differences in crop height and leaf area densities.
208
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In 1974 and 1975 the Soil Survey was asked by the Council for British Archaeology to
explain the soil factors which could lead to the formation of crop patterns related to
archaeological features (Jones & Evans, 1975).

An explanation of many such patterns was provided by Evans (1972) in which differ-
ences in growth were attributed to variations in soil depth and hence to amounts ofwater
available to plants. In general, the shallower a soil the less water it can supply and the
sooner crop growth is checked.

Further work (Evans & Jones, 1977; Jones, 1979) confirmed that most archaeological

and natural crop patterns are related to differences in depth of soil over horizons from
which water cannot be drawn by the plant. Crop growth is checked when the Potential
moisture dencit cannot be made good by water held in the soil' Patterns generally occur
on soils over sands or gravels, with rooting depths between 0'3 and 0'6 m, at potential

moisture deficits exceeding 50 mm. However, it seems that compared with arable crops

larger potential soil moisture deficits are required to produc€ pattems in grass. Once

established, patterns often remain visible eYen when water again becomes available to the

stressed plant.

Within field crop patterns at Maxey' Cambridgeshire (NGR TF 117075). Here, cereal

growth and yield on soils of different depths oYer terrac€ sands and gravels were monitored
between 1975 and 1978. The soils are a typical calcareous brown earth and a calcareous

cambic stagnogley soil. The poorest growth occurred on soils only 0 27 m deep to a
stony horiion impenetrable to the auger; it was better on soils of 0'56 m depth, and

best on soils 1'16 m deeP.

There were no differences in germination rates, and plant numbers were similar at the

three sites. However, differences in numbers of tillers became apparent as the season

progressed (Table 2), and growth was checked, but not stopped. Growth on the shallowest

ioil was checked at moisture deficits of 55-70 mm; whereas growth on the moderately

deep soil was not checked until the deficitwas b€tween 9G-97 mm. The estimated amounts

of water available to the plant are respectively 52mm, 92mm and l82mm for the

shallow, moderately deep and deep soils; yields (Table 2) reflect these differences'

TABLE 2

Ratios' of tillers and yields at Maxey
Soil depth 0 27m 0'56m l'16m

ceftal rYPe

Tiller ratios at harvest 1975 0 95 0'91 1 00 Spring barley- 1916 O'A 0 90 l'm Wintet rvheat
1971 0'70 0 82 l'00 SPring barleY
1978 0 59 0 82 1'0o SPdtrg barley

Yield ratios 1975 0 59
1916 0.23
1917 0.59
1978 0.51

o.& 1.00
0.60 l.m
0.E7 1.00
o.93 1.00

* Tillers and yields are expressed as ntios, of the deepest soil

Crop patterns a l soil temp€rature. Though differing amounts of available water seem

to eipiain most crop patterns in lowland England (Jones &,Evans, 1975), ditrerences in

crop'growth can be i response to other factors, such as soil temperature, workability,

nrt i.I.,t .tutu., or disease. preliminary results are reported for two studies on soil tem-

Derature and workabiliry affecting crop patterns at sites where disease and nutrient and

moisture status were not major influeocing factors.

Valley floor patterns (Evans, 1972) are widespread on soils on Chalky Boulder Clay'
209
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Unlike-those caused by diferential moisture stress these, as in chalk areas, are visible for
most ofthe year, in the bare soil or as crop patterns. In winter and spring, ii is the contrast
between the darker coloured varrey floor soils with the adjacent paier tones on the valley
sides and spurs which is seen, whereas in summer it is the darkerioned denser crop of th'e
valley floor which is apparent.

._1! G.9"1-!1lton, Cambridgeshire (TL 217631) growth and yields of winter wheat
.(1976 afi' 1977) and barley (1978) were monitored on a typical brown carcareous earth
in a^valley floor, and on a stagnogleyic rendzina on the adjacent va[ey side. Both soils
are fine loamy over clayey or clayey throughout.

- Germination rates were up to l-8 times greater in the valley than on the sides. As
factors such as topsoil moisture content, structure, pH and nuirient status varied little
across_ the transect from valley floor to sides, the differences in growth were possibly
related to soil temperature.

In late ]vlarch 1978 when soirs were very moist, surface colours difered only srightry
between th€ floor (10 YR 3/3, dark brown) and sides (2.5 y 3/2, very dark greyisfi triwn)
and the soil temperatures at 5 cm in the early afternoon *ere ue.y ii-ilr.l*itnin O.Z.C;:
In early April, following three fine days, the dry colour of the clods on'the floor was
10 YR 4/3 (brorvn) and of the side_was 2.5 y 513 (greyish brown to light olive-brown).
soil temperature at 5 cm was 3'5'c warmer in the va[ey floor in the- earry afternoo'n
perhaps because the paler colours ofthe valley side soils reilected more energy, and tiere-
fore were cooler' Numbers oftillers and yields at harvest on the valley floorl were greater
by factors of 1.6 and 1.7 respectively.

crop patterns and soil worksbility. The explanations given are probably valid for most
of the crop pattems seen on air photographs of lowiand Engiand. Hbwever, a small
proportion may be attributable to diferences of workability oi the soil within fields. A
relevant within-field study was undertaken at Tickencote, Liicestershire (sK 97gl 14) on
a typical stagnogleyic calcareous earth and a pelo-stagnogley soil with hne toamy inO
clayey- topsoils. The pattern was recorded in spring baileiir 1977 when clayey topsoils
were-drilled at above,th€ lower plastic limit and smiared, whereas the fine loamy topsoits
in other parts of the field were below the lower plastic limit and did not. Germination of
th€ seed in the wetter, more anaerobic conditions of the smeared clayey topsoil was 6g Iof the fine. loamy topsoils; tillering at harvest was 52/" and yield,44l of tirat on the niJ
loamy soil. No crop pattems appeared in the same field under winier barlev in 1976 or
beans sown in good conditions in spring 1978. (Evans and Jones)

Acidity in Wood Walton, Conitrgtotr, snd Holme Fetrs

The cultivated peatland of wood walton Fen is shown on Agricultural Land classifica-
tion maps as Grade I. Because of acidity problems affecting crop yields and management
qroblems associated with bog oaks, it was a$eed that i reassessment of the lradin!
should follow a more detailed site survev-

In September 1978 auger borings weie made over an area of about 25 kmz at 500 m
intervals throughout wood walton, Conington and Holme Fens (Fig. 3) at the kilometre
and half kilometre intersections ofthe National Grid. Samples were-talen at25,50,75,
100, 125, 150,200,250 and 300 cm depths where the thickness ofthe peat allowed. Thi
total thickness of the peat was recorded as well as the nature of the mineral substrata.
Five }undred and ninety-five samples were collected from 105 borings. The first 30
samples were air dried and ground before pH values were measured; ti'e prr or tne re-
maining samples was measured in a l:2'5 soil water solution withoui p."ti.irary
treatment.
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These analyses demonstrated a marked change in soil reaction from the north of the
area to the south. Whereas the western part of Holme Fen is slightly acid and the eastem
part neutral or alkaline, Wood Walton Fen and the peat in the adjoining basin is strongly
icid. Over a third of the samples in the area have a pH of 4'5 or less and one in ten has

a pH of 3.5 or less. Moreover these low values occur in virtually every sampled profile,
low values being found especially at the 50, 75, and 100 cm depths. Three samples had
pH values of less than 3'0.

Such low values are an indication of the presence of pyrites (iron sulPhide) which on
oxidation releases sulphate anions in the soil with resultant acidity. Oxidation of pyrites

takes plac€ chemically in slightly or moderately acid conditions but below pH 4'G-3'5.

Thiobacillus feftioxidanJ is a catalyst to the reaction which is much accelerated at increas-

ingly low pH values. Soils with pH values of 3'5 or below as measured in 0'01 u-CaClz
soiution are classed as acid sulphate soils and are recognised as being difficult to amelio-
rate because of the persistent acidity arising from continuous oxidation of pyrites.

To confirm the presence of the pyrites indicated by the gdd survey three additional
proflles were sampled from Wood Walton Fen and Sulphate S and Oddisable S deter-
mined by the Soils and Plant Nutrition Department of Rothamsted. The results show up

2n

Frc. 3. Location of
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walton, Conio$oD and Holme Feos.

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-136 pp 17

ROTHAMSTED REPORT FOR 1979, PART 1

to 1.5 lj by weight of oxidisable S in the peat and both the peat and the underlying ctay
is pyritic.

Acid sulphate soils are generally associated with drained mariue alluvium, pyrites
having been formed during the accretion of the deposit at the sea margin. This is the
likely source of acidity on the east margin of Wood Walton Fen which is within the area
of marine Fen Clay with profiles in \vhich the upper peat is separated by a thin inter-
digitated band of marine silty clay from the lower peat. Elsewhere it seems more likely
that pyrites may be derived originally from beds in the Oxford Clay.

The acid area lies mainly to the south of the low ridge in the Fenland floor that runs
north-east across Conington Fen. The most acid zone in each profile is generally between
50 and 125 cm, the acidity decreasing at greater depths. This is probably an effect due ro
drainage because acidity in potential acid sulphate soils containing pyrites only develops
when oxidation follows improvements to drainage. The lower, less acid, layers in Wood
Walton Fen are still constantly or frequently waterlogged and anaerobic conditions will
have prevented the development of acidity.

On the basis of the additional information the soil maps have been amended and the
grading of the peatland was re-assessed jointly by the Soil Survey, and the Soil Science
and Land Services ofADAS. It was agreed that a separation ofan area oflower capability
than previously recognised due to the combined effects of deep, extreme acidity and the
presence of numerous bog oaks was desirable. The southem area has been graded as
Class 3se as compared to Class le for the peat area of Holme Fen. (Hodge, Burton,
Bloomfield, Soils and Plant Nutrition Department, and Langford, student worker)

' 
National Coal Board Contracts

Soil surveys of opencast sites prior to coal working
During 1979 it was agreed with NCB and MAFF that detailed soil surveys be carried out
for sites rvhere opencast workings for coal are proposed. In general it was felt that
improved advance soil information wil[ lead to better standards of land restoration, and
hence more efficient agricultural use of the restored land. The Soil Survey is contracted
to carry out this work which is funded by the NCB.

The normal procedure is to prepare a detailed soil map at l:10000 scale based on
observations at roughly one per ha. All sites have a record of completed deep bore holes
drilted to establish the general geological structure of the site, from which cores are
selectively taken to give samples of both coal and inter-s€am strata for detailed examina-
tion. This information is available to the Soil Survey to help characterise the nature ofthe
overburden and assess its suitability for soil-making purposes.

Normally, a soil series and land capability map is produced. Thicknesses of topsoil,
organic layers, or overburden materials which may be superior to the general cover ofthe
sites are identified. The working and handling properties in terms of earth-moving
machinery are described, the most relevant b€ing eas€ of stripping and susceptibility to
compaction and smearing under wet conditions.

The conventional terminology for the regolith on opencast sites consists of:
(a) topsoil---containing appreciable organic matter;
(b) subsoil-0.5-2 m thick which can be moved by scrapers or similar equipment;
(c) overburden-requiring a drag-line or similar tackle.

I-ayers (a) and (b) are normally stripped and stored separately. Layer (c) is commonly
removed from above the coal seams and dumped on the preyiously worked strip by the
dragline.

On most sites the dominant'subsoil' is impermeable boulder clay or silty clay weathered
2t2
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from coal Measures shales, giving rise to surfac€-water gley soils, generally classified in

iJia i""i"iiiiiv;"r-. u, 
"iui. 

r Jr 4sw depending on local.soil and climatic conditions.

ili-;rth'W;[r'r..e class 5 or 6land is woried. Commonly there are also old colliery shale

ir.r* 
""0 

other areas o[ dereliction with little or oo topsoil cover'*ffi;;";i*.; 
o" unJot u"to' u'erage quality wJrich presents considerable prob-

f"-r-oi t 
"t 

r"t-t, workability, poo"ni"g risf and slallow. rboting even when farmed

"fil"i."ifu. 
Aft". *orkir,g, .itioouli*tio'' of field boundaries and the installation of a

il;;;;;y;il ";;;a;iat benefits, but the intrinsic problems of the soils often appear

to be accentuated.'- 
Oorlng tt" putt 20 years, restoration standards have specified that topsoil and subsoil

rh;J;G ;p;.J .rd ,tor"d sepu,ately, that the-upper.1 m of the r€stored profile should

i-" r.ii .i ii"iJt Lp"ule of tumin! a piough and tlat drainage systems shall be installed

as necessary.
over rhe last few years as new tmplements and tecbniques have been developed speci6-

""ti.;; 
h;;;""" ;ised so that new contracts now specify that topsoil should not con-

i"ir?"". gt""l".irran 1t5 mm diameter and subsoil should not contain stones greater

than 230 mm."^1rr" 
oo^ino"t r"bsoil materials on opencast sites are ratherpo-or soil forming materials'

r-.".ff, -*"-u."nable deposits occui such as gtaciofluvial drift or soft sandstones with

;ffi;.;;;iii; tuituu"'r- mnarinc 1t 1 w.d"l ranse of moisture contents but their

iotrtr]'" i, .u."ty iufficient to cover the 
-whole 

site to the required depth' Some investiga-

tion work is desirable to assess whether the harder sandstone can be used to provide a

better subsoil material thau tbe normal clay'*fi;;;;;un 
ror inaivlauJiites is tbe responsibilitv of NCB and ADAS staff'

C";;.-ilx-;;;tlte with mainlv clavev subsoils the aim-is lg,minimise 
shiftins of soil

u-nJ sJ#f -ut".ials under wet ionditions' However the fact that. soils are often plastic

"ra "itifv-O"iri 
r"Ule at moisture- contents well below field capacity raises considerable

oroblems.t'lli-..'re-instatement 
the soil profile may require removal of large stones and measures

," r"ii"t" ""-p"Ji"* 
Most sites aiso require a full drainage installation and very careful

manapemenl in the following years''"iili;;;il';il; ,o",i""i,i,ni, field is generally in advance of other countries, sites

;til;;:il;i;;;t'ty oipooi .oit+otmlng iateriali' Further prosress will require better

ir"fr",il .i r"""rials such as hard sanditone, greater emphasis on progressive restora-

i# .f't*t tV titfppf"g and reinstating subsoiimaterial in a single operation over the

lrii 
"f 

ii" rfiJ, 
""dilorl 

efficient proceiures and equipmcnt todisrupt compacted layers

oroduced bv earth moving under, itrevitably, sub-optimal condrtrons'

"'ii. 
""#ri"i"tgv 

.itr"ii." *iir possibty-iequi re iome.expa-osion of opencast working

in in" ,r"*iJ""uo".]r"rore efficieni riachinery is now capable of.working to greater dtpths

ffi;":r;;;kfi;ieartier sites is tikety. Theie considerations reinforce the need for better

i"ii 
"rO 

i""Lii""f information, and a continued search to improve restoration standards'

(R. A. Jarvis and Thomasson)

Basic research

Acid lnotr soils. Determinations were made of the pH-dependent charge' measured as

iil" ain"."r"" t"t"een the cation exchange capacity ai the.natural soil pH and atpH 8'2,

;.;;;;;i; tt poaiouc n horizonJ in sbils of differing drainage status and parent

m-ut".iui-m" ,"tutlonship between pH-dependentcharge ald phosphate adsorption index

;;;:l; A wiu".., 197 ti is being iivestigated and the project is being exteoded to include

ioils of some other major groups. (Loveland) 
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. 
Loveland.and Bullock (197e showed that large amounts of poorly ordered or amor_ptrous aluminosilicates of the kind normalry *.i"iri.J *iii lrlo-osors, can occur in tbe

:9].,1'::,lT of soih in England and wil.r. s,;h ;.;;;;;;. confer irreversible p_
nxauon propertres on soils (Fox..1974). Evans and Smillie (i976) found a good correlationbetween rhe phosphate sorption indei fsu.l,. & wiiii;rn.11r;li;;d tevets ofexrractabteAl in lrish soits. Analyses ro test.the rilationship t;;;; i;;;h".phare sorption indexand a range ofother soil chemical.parameters thought to indica[JJmounts ofamorphousalumino-silicates, have been complited 

", 
." ti.-",i-ii.-r-1""g"0.; district (sheet sN 72).Statistical analysis ofthe data is in progress. (Loveland, n uj.fo.in, Wtgnt, with Mr. R.Dight, ADAS)

Palaeosols. Samples from a reddish flinty clayey soil (Winchester series) overlyingCalcethorpe Till in the area around Doring,n_o;_liuir,, li,"oio.tl." tSfr""t TF 28) werestudied to determine the nature and origin-of the *ii;d*i"r"'o; tni uuri. oi puii"i"-size distribution, fine sand mineralo-gy 
"lra 

,t"r. tvp"ili-*", 
""'i"fra"O 

that almost allthe soil could have been derived fiom tt" tiff Uy'aJ."Lin*ii"n. lBullock, Heaven,Catt, Soils and plant Nutrition Department, una toitorl ,ucii# *ort"g

Methodological research

Chemicsl amlysis. A field calcimeter_was designed and is now being tested by surveyorsin the field. Measurement of nressure Oevetopejon aaOitioo oi*ia to u .t ndard volumeof soil gives CaCOs content;ith. a relative accura 
"y 

ot tii". iinurigu.aturn;
..3-":T,.1,::illity of the method usea to aetermine ir,JLtiln**.rurge capaciry ofrreeze-oned clay separates (Bascomb, 1964) was improved by (a) shaking tlhe .r;rpi",f-I h_with a large excess of distilled water prior to treaimini wiiniie SaClr+riethanolamine
buffer^ sol-ution, and (b) increasing tn" 

"on"..i."ii"r- .ili"--ilra* cation solution(MgSOa) from 0.05N to 0.tN. (Loveland)

Micro,orphomet4/, The use of_image analysis to quantify soil structure was furtherinvestigated. w€ll .aggegated soil ma'terial ;* 
"h;"i;;;;iiy L"r.u."."rt, of ,h"ag$egates and by inter and intra 

-aggregate 
pore patterns. The structure of unuggr"gui;soil material was quanrified uy rereiJnd to ior. ;"n.;;i;;;;ir typ", ,ir., iltilti.urdistributioD, inegularity and orientation. (arlo"t ,rJ iuf rffii'

Grazing classification. The erazing value of uplands in capability classes 6 and 7 (i.e.unimprovable land) is beiniassessed as part of tn. l"ti,inut"t iap programme. Fivesurveyors with upland responsibilities attended a course at tt e tliacauray rostitute for soilResearch, Aberdeen on vegetation mapping. The Soil Survey oi i;otd.d hu, ;";;L;;a grazing evaluation based on the n;triri;nal ,1lg! ;a;;.h"d ana heath planrs tograzing animals. By estimating the proportions of Oifferef;i specles io tn" uGtltlon,;tioverall grazing potential can be assessei. These assessments i." u"ing."a" at NationalSoil Inventory sites, as well as for the mui, 
"eg"tation 

iype. oiin" ,pfunOr. Surveyors inupland regions are continuing to train in the rec6gnition o'f'plal communlties. (Hartn6J

Data matragement, Due to unrewarding performance on the 4-70 and other difficulties,trials of the G-EXEC data managemenisystem have been OlscontinueA.
. Llscussrons have taken place with members of staff of the Computer Department onhow the Soil Survey's data managem-ent requirements *, u" 

".-t 
i!u"d. rra.s outrini"!the requirements of a Soil Surve/Info.."tio, S'yrt.rn au.irg it."r*t 5_10 years have
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been prepared and a report circulated internalty' Two options are to be pursued in the

near future.

(1\ Ad hoc programs for information retrieval to be written in order to meet immediate

needs.
(ii) 

-ixperimentatlon 
to be undertaken by the Computer Department in order to test

' ' 
neiv database management systems available on university computers' (Ragg)

soatial anahsis. Investigation of the application of regionalised variable theory to soil

Li*", t 
". 

.L"tirred. It ii now clear, atleast for the examples studied, that lateral varia-

iion ii, solf can be partitioned into three main components' namely:

(i) Variation deriving from natural discontinuities, usually where the soil changes
" from one type to 

-another, 
and from soil boundaries recognised in survey'

(iit A comoonint that increases as the separating distance between places increases.
'"' it i, .u.'o o..u. within parcels of distinct soil types, or between types if transition

from one to another is gradual.
(iii) An unaccountable component caused by variation within the shortest sampling

interval. This is called 'noise' or 'nugget variance"

Evaluation ofcomponents (ii) and (iii) in intensive large scale surveys has beeq f{tgye{
U, ooti*ui-iot.molaiion ('kriging') to Produce isarithmic ('contorr') maps of individual

.Jiiiilp.ii.i. fr.*"t iooi*iioii are that the most profitable form of interpolation is

uio"i. kiieirs, in which average values of soil properties are estimated over areas' rather

in"" pr"iaii friging, in which values are estimated for volumes of soil the same sizes

"ii-.["p"i ^ ir,"i" 
ii the sampling poinls. u_niver:3l kriging, in which account is taken

oi.uu.iir.e a.ift, uppears to have limited applicability in soil survey because of the large

,runnet iarlnces thai usually obtain. (Webster and BurEress)

Applicatiom resecrch

soil related diseases, study continued into the relationship between soil conditions and

tn" aiJiUotioo of the snaiihost (Iyz nea truncalula) of liver fluke (Iascrola hepatica)' A
,u"utionll|/o't".wasemployedto'mapanddescribethehabitatsintheLlangendeimrc
ol.t.i"t or pyt a to relati tieir occurrince to an existing soil map. Eight hundred snails

;;;;;;;i tJ th" C.rt.ul veterinary Laboratory, wevbridge for infection levels to be

"|."rcJi" ^rirt 
*ith the annual foricast of the incidence ofliver fluke disease. (Wright

and Grant, student worker, with Mr. P. W. Swire' ADAS)

Supporting work

soil water regimes. Neutron probe access tubes were installed at four more sites in the

autot. n.oit"y district following the loss of one site previously in use because.of

itouehins. The ioil moisture regimes of the Wick, Whimple, Denchworth and a similar
'"i-o.?.a r.ri"r are now being monitored. The last two series are on Rhaetic shales, the

,r."..4 being a fine silty typical cambic gley soil on silty shales with a large available

water content and the Denchworth, a pelo-stagEogley soil'
W"t"r-t"Uf"t dropped rapidly following a dry spell lasting for most of luly and large

cru"ts a"""topea in ine pincfwortn soil. By the end of the, month, these were 2-4 cm

*ia" 
"t 

tn" rrirf""". Smaller cracks developed in the unnamed profile but the water'table

remained above 90 cm depth until the weather broke early in August'
2t5
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Soil water retention. Soil water retention properties have been measured on 700 coresfrom 77 profiles oyer the past year. A ,etectiue irmfting piog.urn." n", teen devised tolncrease the amount of information held on certain soi[ and textural groupings. Thesiincludepodzols, brown podzolic soils, brown *r*r.oui .Jr,i,'iitt olno.pli" soils, andgley and stagnogrev soils developed in medium textureJ mui"iart 
-' 

lHurr u"d Be;;riJge)

Special surveys

l:jl: r..,,q-l1:,^gl ,he Forestry Commission a detaited survey was made of pen[ergaer
roresr. \/est uramorgan (200 ha) as part ofan investigation into severe uindthriw.(Wright and Clayden)

A total of 1.5 km2 of the North Wirral Coastal park were surveyed for MerseysideCounty Council and information given on suitability foirnuif..t gu.Oinlog, pfuying f,.ia,and wildlife habitats. The survey *as. commissionid u, purrt?1fr" d";a;6;;;;;:
gramme for the park. (palmer and Tbompson)

A map of the Shenlev Brook catchment near ill"t"hl"y, Bucks. (2.5 kmz) was preparedfor ADAS. (Hazelden)
A map of Rowhill Nature reservejear_ Farnham, Surrey (l km3) was prepared for theRowhill Nature Reserve Society. (Fordham)
A survey of the Demonstration Farm, Kingston Deverill, Wilts. (l lg0 ha) was carried

:::j,i.^b;.li,l_.j l.he 
Counrryside. Commisilon uoa u ..ff.t uno'tano 

"up"uirity 
.up

:In,,.:::..T-9",. ot several specialist single_purpose plans. The farm is ,"pi.r.ntuiir" oicoatK oowntand wrth humic and brown rendzinas on the higher ground and colluvialrendzinas or brown calcareous earths on the foots-lopes- vaii.-y n"o'. a"if, u." 
"upuUltityclass 2 or class 3 where moderate wetness occurs. Downland soils are class 3 on accountofshallowness and stoniness or are placed in ctass S or O oilieef Jr uery steepty stopingland. (Cope)

--L,,O_"^::t^.:l :Lrhe Countryside Commission soil surveys were made of two farms,near Knaresborough and Carlisle respectively, which are to be used as demonstration
farms- in conservation practice- (Alliion and kitgo*) - -- *
. Soil surveys of the Broom,s Barn Experimental"Staiion were made prior to and afterits arquisition for sugar-beet research. Subsequ"rt .*paii.""ir^f,""e shown the great
local variations of the soil. The farm has been revisited i" I"".**ifr" g"o"rut.oit?up
119 l:]"_"]T.,9 ,he soits in the light of recent Survey work. ii* p.oif" ptt *"." described
i:,1.:-r.iJ:,l rx. resurveyronfirms the geoeral outlines ofthe originai map but the localsoll vanabrtrty over most oIthe farm is such_that oDly very detailediurvey oiexperimentalplots is likely to express the soil variation adequateli fo;'.-p"ii*"rt f pr.prr.i. Co.pi"-tion of the map aod report await analytical risurts] iSeJi""'--*
- A- l:2500 soil survey was made ofa 30 ha proposed waste disposal site at Ince Blundellfor.Merseyside MetropolitaD County Council. 'teUiro, 

urJ n'.uOieylAt tle request of the Northumbrian Water authority, l:ZSOO-soif maps and land
capability-assessments were prepared.for Van_ Dieman\ la'ni (106'ha), GreraBriage. anJRickn:ll Carrs (49 ha), Newton Aycliffe, both in pu.lanr. - ieliisoil, Ca.rofl and R. A,Jarvis)

Strff
B. Clayden and A. J. Thomasson have been transferred to Rothamsted for special duties.J. M. Hodgson has undertaken the.general Oirectio" oi ttre oew inappirg programme.
The East and Western Midland Regions have been comUir.a 

""0 
i.'lVf. Ragg appointedRegional officer- with the compretion of the survey in-c"-*"u til 

"m"e 
at st. Austelltras Deen crosed; a new office has been opened in Dorset to which S. J. Staines has been
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transferred. Bedfordshire, Essex and Hertfordshire have been transferred to the East
Anglian Region, and Cheshire to the Midlands.

D. Mackney, J. M. Ragg, A. J. Thomasson, P. Bullock and C. P. Murphy visited the
Netherlands Soil Survey Institute.

C. P. Murphy yisited the Swedish University of Agricultural Sciences, Uppsala by
invitation to train their staff in making and describing thin sections of soil and in porc
space analyses using the Quantimet Image Analysing computer.

Dr. M. Kooistra and Mr. S. J. M. de Groote from the Netherlands, Dr. S. Ledin from
Sweden and Miss Baastrup from Denmark worked with the Survey.

Six senior staff from the Netherlands Soil Survey Institute were conducted on a study
tour of Eastern England,

C. L. Bascomb retired after 29 years with the Survey during which period he founded,
organised and directed the Analytical Laboratories as well as contributing many original
studies of methods.

Mrs. J. K. Foster has retired after 26 years of dedicated service to the Department.
R. Webster resigned to take up a new post in the Soils and Plant Nutrition Department;

Theresa Toghill, Beverley Poulton, Elaine Kavanagh, Valerie Sandy, Liz Johnson, Marie
Cox, Moira Beynon, D. Harding and P. Mayton, resigned, the last on the $ounds of ill
health. A. J. Moflat, Patricia Bond, Sheila Talbot, Jean Thompson, June Cooles, Sylvia
Waldron, Helen Garthwaite and Elaine Avis were appointed.
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