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(A) AIMS

(1)

INTRODUCTION

The object of the present study is to test. the validity

of the claim that soil survey can be usefully correlated with

agricultural productivity.

If the answer is positive the soil

surveyor has. an importani parv to play in.plahning land use, even

in highly developed industrial societies of western Burope.

Mapping soils has been caiied into question in recent

years in positive critvicism (1) and perhaps more seriously by

a negative lack ot interest in published soil maps by those not

directly concerned in the study of the soil.

‘three questions

must be answered before attempting any soil survey.

ie
2,

3

Why survey soils at all ?

why has soil survey failed to generate
more than passing interest in non-
pedologicai spheres ?

From a.practical point of view, can
80il survey be reiated to agricultural
productivity and nence land-use

planning ? (2)

1. !gx survey soiis at ali ?

It has been said (3) that any couniry has but two assets 3~

its land and iis people.

Yet the planner has in che past been

t00 oiten trained only in architecture or pure survey and his

errorts have trrequentiy resulted in the sterilisation of large

areas of land.

. Land survey and planning should be set against

the background of increasing population and the failure of food

production to keep pace.

This statement may seem slightly out

of place when considering the agricuiture of an industrial nation

such as Britain but it 'is an increasingly obvious fact that the
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heavily indgé;rialised areas of western Europe are also the
areas which have the greatest potential for increased food
production on a very intensive and scientific basis... The
ébrd.'planning' has been unpopular because of politieal
connotations and the fear of regimentation, but the time has
long been reached .when a more retional and scientific use of
resources has beceme necessary.

Land-use . planning is not an end in itself, It has the
somewhat .equivocal purpose of 'an improved standard of living
for mankind'. Although the great emphasis in this investigation
is on the agricultural implications of soil survey and iand-use,
the total land-use scheme inciudes several complex and often
conflicting elements :-

1. Industrial location.
2., Housing.

3, Food and water.

4. Recreation

5. Communication.

6. Securiiy bases.

There must be a balance between these elements but this can

never be easily achieved, Much that has been done by planners
needs to be undome. The soil surveyor can have only a small

part in the overall balancing of the plan but his voice must be
heard, ‘There are of course deficiencies on many counts. ‘there
is too little knowledge about mobility of people in the location of
industry. There is still an initense tear of allowing town raised
people to live in the country, yet this is essential to balance

the loss of farm labour if village services and amenities are to
remain viable.. .There is a lack of geological and dritt knowledge ;
despite the growing need for sand, gravel.and clay there are large
areas without adequate drift-map coverage. ‘here is a serious



(3)

lack of water resource survey and large scale water supply

lines frequently cross each other. Meteorology is often
eriticised but its greatest defects, often ignored,aré at the

level .of microclimatic surveys at Houghall Agricultural. School
County Durham, for example, the horticultural section was sited

in one of the most reliable frost pockets in the North of England:
instruments used are also open to criticism. The Stevenson screen
is situated above.the level of growing crops and below the level

of ripening fruit. . The ecologist has not yet mapped the vegetation
of the problem areas of the country. Finally soil survey itseif
has been painfully siow in producing results and when the soil

maps are published they are often unintelligible to any other

than the man who has produced then, Carried to its extremes

the modern emphasis on the soil profile.can be of less.use to

the farmer than the earlier surveys based on soil texture. . Many
workers have no confidence in the profile as an indication of soil
potential or even demarcatable units (4). Some say that the
profile can tell everything that is required in knowledge of the
soil.

Soil survey is but part of an enormous but negiected field
of research that is essential before sound land-use planning can
be undertaken, The Geographer's discipline of correlation is not
out ot place in tﬁe-organisation ot conflicting elemént@ and he
has the added quaiification of cartographic interpretational
techniques. ‘The so0il surveyor who has geographical training is
perhaps doubly fortunate.. ‘'the cartographic technique. is of
great imporiance, The soil map must be intelligible, and capable
_of reiation to the whole plan. Stamp's pre-war land-use surveys
' sh9wed the advantage of cartographic representation over statistigal
methods. The soil surveyor should not necessarily be a pedoloéisf,

but he must depend on the latter. There is a misconception améngst
planners and certain schools of §hqnght.that any land can be upgraded.
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They do not realise the great vaiue of limited areas of very
good land, There are unchangeable factors such as elevation,
slop and microclimate that the sample analyst can underestimate..
The surveyor is not then a specialist.pedologist. He is a

producer and interpreter of maps.

Where does the soil surveyor start ? the simple answer is
vhere he finds himself, with the existing land use. Stamp showéd
that in a long settled country such as Britain the land use
resulting from centnriee of trial and error and the interaction
of countless factors has remained remarkably stable, Land use
on good land has changed little, as has the use of very bad land,
Land falling in the intermediate section has responded to changing
éénditiona more severely and it is perhaps in this sphére; the
infermediate lands, that the practicality of soil survey can find
its most useful testing ground.

why survey soils ? The product or present planning seems to
be aimed at 'new towns to starve in'. (3a) There is room for a
detached scientific approach to the whole question of planning
land~use, and soil survey must find its logical and important
function in this planning. .

2. Why has soil survey fgiled to generate more than a passing
interest in non-pedological spheres ?

Classification is the soul-destroying nympholepay of soil
science, There is a confusion of literature from Thaer to the
U.3. Seventh Approximation which zllows almost any form of
classification from texture.through properties, to parenf material
and other soil forming factors to be used &s a basis on respected
authority (5). It is perhaps not called for to trace the
development of . ditferent schools of classification here but an
indication of principles that.have influenced the present survey
are offered. Kubiena's 'natural' system despite the controversy
with Leeper (6) about what is in fact 'natural' and what tartificiall



(5)

has two main important features. First he preserves continuity
with the terminology of past soil vorkers, Secondly he based

his ciassification on profile properties rather than soil forming
factors, He aliows the concept of s8o0il maturity and is generalily
satisfying in theory but perhaps lacking in precision at.those

lower levels of classitication which are all-important to the
surveyor. dealing.with Soil Series and 'Wypes. The Seventh
Approximation has no clear statement on principles but. emphasises

the importance ot diagnostic horizons a factor of great importance
in the region under study. ‘*his admittedly provisional work from
America could become a satistactory.balance with Kubiena it some ot
the terminology .could be set on a more traaitionai or.even
pronouncable basis, Future development in soil ciassitication is
not easy to prognosticate. the position of an independent surveyor
is therefore at present very unsatifactory. He has a contusion

of principles and terminology to unravel and wili always be obsolete
in his presentaiion.according to some shade ot opinion within the
worid of soil study. The aim ot ciassification on a worlid scale
and at the local level is.correlation on the best genetic principles
developing, tor example Botany. The best system it it were possible
woﬁld be some..approximation to the periodicity or the chemist (7).
At present apart from the various soil manuals and soil memoirs

the surveyor has two guiding principles behind his choice ot system.
*there is the natural system which takes all properties and orders

e,

them by significance and there is the artificiai system which
correiates predetermined properties in a predetermined order.
Véﬁgggk; (8) has addea something waich has reaily been obvious

for a long time; the fact that most soils are domesticated, and
squ.dvmesticated soils present perhaps the most urgent call on our
inveé%igation. The surveyor is therefore faced with choice and
is-stili in the position of having to detine the terms he uses and
indicate the methods anda system adopied. ' o

''he system used is funaamental to the success of the survey



and if it is to be a valuable system, for practical reasons, in
the long run iis nature must be determined by the purpose ot the
survey. ‘the idea of a system which can be applied generally is
vaiid oniy if the critveria required for diiferént purposes are
similar or correiate closely. ‘*his has proved impossible in
practice. Criteria to be used differ according to the purpose
of the Survey. Soild surveys based on a supposedly general-
purpose natural classiiication are of very limited value as they
do not assess 80il properties that are signiricant tor ditterent
purposes. This is especially true when one classirication is

used over a wide range oi environmenvys.

''wo approaches may help to make surveys more valuable than
many oi them have been in the past.
1. Devise an improved approximation to & general purpose
classification by selecting bettier key critveria from the
j present limited stock. {Es fgilings could be ameliorated

?lby incorporating it into an ecosystem survey.  ihis would

i be the best and most scientific approach but the least -
'p;actiééi. ‘the Seventh Approximation will take some |
E;é;fwtime to .sort out for key criieria.

2. Adopt a specialist classification for each different
purpose .of survey e.g. a survey to establish the best
areas to grow.bananas,-pomegranates or giee on the East

Durham Plateau., ‘this is not as scientific in prinéiple
but is more practical and is the type oif system adopted in
this thesis. As already indicated one major drawback of
this approach is that of standardisation and terminology

adopted for the individual survey. Looked at in perspective

however there is no disadvantage over the general purpose

classification because the literature and terminology create

similar problems in both exercises.

Why then is there so little interest in soil survey for

example on the East Durham Plateau ? First because there is no
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published so0il map available. Secondly if the farmer could
purchase the hand coloured copies of parts.of earlier soil survey
in the.county they would be unintelliigible. The unfortunate fact
' is that English soil survey at present tells the farmer very

' 1ittle about his s0il and iis productivity.

3¢ From a practical peint of view, can soil survey be related

to regional agricultural productivity and hence land-use
planning ?

. fhe first farmer was the first soil surveyor (9). The

history of land use is not.simply that of a gradual occupation ot
various soils but the history of selected soil suitability under
various economic aﬁd.technological circumstances. Improvement in
agricultural technique has, since the middle of the lgsf'centurj,
allowed the changing of soil suitability.. Because of this there
arose the misconception that. all soils could be made equally geod
or at.least that most soils could be adapted to various forms.of
land use, ILiitle attention was paid to those characteristics
inherent in soils that had determined how land was used before the

turn of the century.

- Research lines difier from country to country. Practical
experience and advisory rules show wide variation. Today in this
country regional data is so insufficient that different fertiliser
practice is seen on identical soils, Thé soil surveyor in -
cooperation with the fertility expert has a large part to play in
the near future. in finding better adapted applications of inorganie
fertilisers on warious soil types.

Present land use is largely the result of former economic
and tedhnical circumstances buti it is no use to stay at the point
of analysing such land use, This doubtless helps the soil surveior
but cannot replace the knowiedge of the soils themselves in
offering guidance for the best possible use of land now and in the near

future. The first essential is an assessment of how far traditional
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land use is still sufficiently correlated with--soil suivability
under the present agricultural system, thie applies particulariy

when considering the intermediate quality soils already mentioned
(p.4 ). /" Land under pasture may give betier returns under arable
rotation or the reverse.\ The soil .surveyor cannot solve this

problem alone but he must :-

(a) contribute his knowledge on the difference between soils.
(B) be able to handle his mapping units as natural entities,
which can be used as the basis of research and planning.
The soil survey thus becomes the basis of exchange of knowledge

from one region to another.

By extending intereast beyond the eurvey of soils to
questions of farm management and productivity it becomes necessary
to obtain and analyse a great amount of statistical data. Computer
planning of farm capacity in terms of stock andicrops, and work
study analysis of labour involved and farm layout are immediately
thrust upon the surveyor. To select the combination of enter-
prises which gives the largest possible groéss margin-over the.expen-
diture on fixed resources is the obvious aim, The relative gross
margins per acre of the potential enterprises may be sufficient
guides in themselves, biut when complexity of factors is multiplied
by the inclusion of large poultry or pig concerns, or distinctive
soil differences the standard tabular layout of linear programming
is by far the simplestand quickest means of analysis and
prognostication. A set of figures represeniing activities in
crops and cattle, available quantities in lapour, acres and housing,
and ewerage margine per enterprise can be fed into an electronic
computer. A plan giving the highest profit and suggesting economic
ceilings on expansion or the cost of running down an entverprise,
can be given in a few minutes. Such \ analysis can save the

multlplication of guess work that is preaent in any farm community,
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but there are difficulties. There is the obvious problem

of obtaining the necessary figures for the initial table. The
figures must be relevant to the particular farm but need not
necessarily come from the farm being programmed, Good records

are essential and will represent a lot ot fieid work. In practice
during the present survey itv was found impossible to obtain
anything approaching the right kind of intormation in quantity.
This was not only because.of tarmers' reluctance.to disclose
inrormation but also because most farmers just.do not keep the
necessary records. Similarly work study.analysis though desirable
is Beyond the scope of the present research, time being the
limiting factor. Both these aspects are however of increasing use
in farm planning, and will perhaps become universal' in farming
when the necessary statistics become required of farmers.

In conclusion soil survey should not be condemned to its
preséﬂt'hnpropitious state, The soil surveyor is essential to
any.iﬁnd use plan as the one who correlates geographicéii&.an&.
corrects misundergtandinglby circulating intormation, .Soil
sclience is not the restrictive field of the pedologist. He should
maké his. knowledge available in the simplest manner jéssible to
the surveyor who can translate it into agricultural terms,
Theoretical lessons in pedoulogy are not the main end of survey, but
the production of . subject matter in a readily available form and on
a practical level. The present rateiof“production of soil sheets
in Britain is too slow to allow them any significant impact on
agriculture, even if their content were designed tvo that end.

The relation of soil survey to agricultural productivity is
quite possible and highly desirable, but for its fullest attainment
and exploitation it should bBe.tackled on the basis of teamwork
rather than by the individuael. ‘fhe present survey is the product
of a single .hand and the limitations imposed by time taken in

routine soil sampling, laboratory work, farm analysis, interpretation
]
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of results, and tinal presentation are obviously great.

B.

must

1,

BASIC REQUIREMENTS OF THE SURVEY.

Having stated the aims of the present work some indication

be given of the various steps to be taken to achieve them,

Selecting a region for study presenis the first problenm.
The region must demonsatrate an established and important.
emphasis on agriculture in reiation to other occupations,

It must be sufficiently large to include some variety in

- the agriculture practised, At the same time it must be

2.

small enough for one.research student to tackle in the limived
time at his disposal, there must be some variety in slope,
aspect, climate, geology, vegetation and soil development

for the usefulness of this type of survey to be fully tested,
but gradation is preferred to sharp distinction. It would

be inopportune, tor example, to test the validity of the
method employed by drawing distinction befween the Cleveland
Hills and the neighbouring Vale of York. Here physical
factors and consequent.y agricuitural practices are 100
difterent tor any useful transfer of knowiedge. . 'he Hills

and the Vaxe would be better studies as separate regions. . ‘'rhe
¢itation of these two regions as worthy of study raises a final
p01n£;“m.whe area.chosen should have recognisable boundaries
whether physical or artificial, And these must be spatial

and within clearly defined and preferably traaitional boundaries.
*he inadequacy of present-day planning is pernaps vypified in
such obscure 'regional' nomenclature as 'North-East'. No-one
is clear what this region includes or where it ends., All

that is clear is that Tyneside (or Teeside) is at the cenire
ot . tnis Development Region. For the surveyor himself clear
boundaeries will be ot great convenience and save aggravation

ot the many existing problems.

Having seiected the region the soils must be surveyed using

adequate but ineviiably biased survey methods, Samples must
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be analysed and subjected to statistical interpretation. Basic soil
sheets on the six inch to one mile scale must be prepared and complete
profile records compiled.

3. While the soil survey is in progress a farm by farm survey of
land use and management can be made for statistical and cartographic
representation.

4. From the above maps, and further survey, various physical limitation

maps, soil suitability and soil potential maps will emerge.
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SECTION ONE.

THE REGION.

CHAPTER 1.

A. Selection.

The East Durham Plateau meets most of the requirements

listed earlier (p. 10 ) and has certain added advantages.

Agriculture is the most persistent occupation here and
is still a major occupation. Although colliery villages, which
in this part of the country have a tendency to twin with older
agricultural villages, are larger than their rural counterparts
they are less secure. As coal mines close such villages as
Wingate and older Cassop Colliery partially assume the appearance
of 'ghost towns'. Their twins 0ld Wingate and 0ld Cassop having
survived the centuries are adding new farms to replace the old
although they héve themselves shrunk in size with the loss of farm
labourers' cottages. Industrial settlement will doubtless become
iﬁcfeasingly centralised in such places as Peterlee, Easington,
Thornley, and larger towns on the Tyne, Wear and Tees, while
smaller industrial villages disappear or amalgamate in new housing
estates. Substantial land will be lost to agriculture as new towns
and waste heaps spread, but there are signs that some land is

returning slowly into agricultural use. The site of the vil%gge
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Raisby Hill is now largely ploughed up and growing crops.

It may be that with increasing industrial centraiisation other
intervening areas which once supported a scatter of villages may
return to agriculture and.beoome increasingly rural in ethos and
appearance.

The area ot the East Durham Plateau is sufficient to include
adequate variety in farming and physical features, It is rather
large for one worker to survey in the allocated time but has the
advantage of nearness to the Universiiy and to departmental
laboratories, Access is extremely good, for as the one inch maps
of the region show, the plateau is interlaced with a good
network of roads and tracks, The largest areas not crossed by
public access routes are the increasing number of golf courses
to the north of the River Wear,

The boundaries oi the East Durham Plateau are as clear as ’
could be wished except in the south where there is something of
& gradation into the Yees Basin,

‘there are, a8 already mentioned, added incentives to the
selection of the East Durham Plateau. In recent years interest
in the region has increased on academic, economic and social
fronts, No-one has attempied the kind of survey intended in this
work, but in 1947 Dougall was actively surveying the soils of the
country. ‘fhe Department of Geography at Durham has shown
continued interest in the region. Maling (10) covered part
of the geomorphology in 1956. Frisby (11) spent some time
looking for Rendzina soils in 1959, Mr, P, Beaumont is at
present working on certain aspects of the dritt coverage of the
region and the Geological survey are currenily publishing some
six inch geology sheets. Furthermore Dr.S.G.Willimott has tor
some time been occupied in work on similar soils in the Pontefract
area of the West Riding of Yorkshire (12).

The 'North East' has for some years been notorious tor its
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social and economic problems. Changes in the ship-building and
coal-mining industries have led to great unemployment and social
unrest. Political attention has therefore been focussed here.
The North East is a Development Regiomn. Development and planning
have been scanty but the plans continue. Perhaps of more
significance than usual is the 'Hailsham Plam' (13). This
indicates: that the fuiture of the North East lies mainly in its
eastern sector, and here development is to be concenirated. The
cenire of the 'Growth Zone' is occupied by the East Durham Plateau
a situation giving added weight to the choice of this region for
the present study.

Apart from the planned developments there have been some less
publicised regenerations of interest in the plateau. The
widening application of magnesian limestone products has led to
reneved interest in limestone quarrying throughout the region.
Firms such as the Washington Cheiical Co., and Steetly Quarries
Ltd., both of international reputation and importance, are actively
engaged inm quarrying and processing magnesian limestone. Unce
dead quarries are being reopened and even the marly spoil heaps
of past extraction are now being drried. Industrial and
agricultural uses of magnesian limestone are numerous and despite
periodic recession interest in its gquarrying is expanding rapidly.
The vast mile-long quarry face, at Raisby Hill Quarry, on the
scarp edge is a permanent and impressive indication of the scale
of interest in this one resource of the East Durham Plateau.

Coai has since the turn of the cenfury been of increasing
impor tance, proportionaily in this eastern part of the county to
the detriment of the west, a further factor foecussing interest on
the region chosen -Finally, to keep pace with the increasing
demand for sand, gravel and clay the East Durham Plateau is yielding
greater supplies for building purposes: and road aggregates., New
quarries in kames and other deposits are eating away valuable
farmland bBut these can be recisimed (14) as for example large areas
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south of Hawthorn viliage 420448. Apart from fluvioglacial
-dgposits sand is obtained from the Yellow Sand below the Lower
Magnesian Limestone, 0Uld Magnesian limestone quarries are deepened
tor this purpose, for example the north end ot the Bishop
Middleham Quarry, while others supply both magnesian limestone and
sand, for example Crime Rigg Quarry, Sherburn Hill.

The above indications add weight to the éhoiqe of the East
Durham Plateau as a region worthy of study and capable of yielding
valuable results. ‘Twvo additional evenis; the surveying of the
route for the Durham Motorway involving the sinking ofmany bores
on the plateau, and the laying of the deep gas pipe line between
Darlington, West Hartiepool and Blyth (Northumberiand) provided
irresistible and invaiuable soil sections.

B. Boundaries and area

The East Durham Plateau is roughly triangular in shape and
extends from South Shields in the north .to the Férryhill Gap in
the south-west, It is bounded in the east by the sea and in the
south less definitely by the ‘Tees Basin, the western boundary
is a clear ground feature, the Magnesian Limestone - Coal Measures
escarpment., although this 1eature is less obvious on the 0,S. map
than on the ground itsel:, From 'Yrow Point in the north the
escarpment trends fn a S.S. West direction as far as Coxhoé where.
it swings S.West, to north of Ferryhill. ‘the Magnesian Limestone
outcrops westwards beyond Ferryhill but the Gap forms a convenient
boundary to she Plateau. Yhere is no ditticulty in determining
the eastern boundary but the southern limit has no marked topographical
tfeatures, ‘he fimal delinfation of this limit was decided only
after considerable tield-work in that area and was strongly
infiuenced by the work of Mr, R. Simpson (15) who was then active
in the Hartlepool area. ‘the actual béundary line adopied roughly
foliows a line from 489380 1o 300230 on the 0.S. sheet number 85,
South of this line soils become very complex and new Series !
unrelated to those fturther north, occur under the infiuence of ihe
triassic solid geology and different drift accumulations.
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Agricuitural practice is also radically change# under the
infiuence of siightly milder conditvions and thé proximity of
the expanding ‘'eeside conurbation. The area inciuded within
these boundaries is near 100 square miles.
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CEAPYER 2
Tfopogra and drainage

In general the highest ground is found aiong the crest
of the escarpment, ‘*his has significant inf;uences on climate,
soil, and cropping practice, North of Coxhoe the dip is to the
east aliowing but tew areas the advantages of the desirable southern
sun at a steep angie, an intiuence of no little imporiance in such
8 northerly part of the country. South ot Coxhoe the land
slopes gemeraliy south to the 'Yees and here tvhe agricuiture imposes
a more orderiy and luxuriaent landscape than in the more northerly
areas; the absence oif industrial viliages and the less severe
topography are, however, ot equal importance with climatioc
intluences in producing this erfect.

‘the escarpment is breached only by the Wear and Ferryhill
gaps, but north ot the Wear the limestone has been weathered into
low rounded knells as for example Downhill 307' and Beacon Hil.
278", Most ot ihe land in this section ot the region is below
250!, Beacon Hill is formed in Upper Concretionary Limestone while
Downhill consists of Drift-covered Middle and Lower Limestone.
.Soila on such knolls obviously difter according to the kind or
iimestone present, but structural and mineraiogicai differences
within each section of the magnesian Limestone are so great that
Soil Series do not necessarily toilow the map of geological
exposures,

South of Boldon and Downhillthe escarpment is murked by a
line ot hilis most oi which rise above whe 500' convour. At
Warden Law the maximum height ot 663' is aitained, but here the
limestone is lopped by a kame-iike glacial depositv up %o 150' in
thickness. ‘'he highest summits ot exposed Magnesian Limestone
are to the west or a line rrom ‘‘hornley to ‘rimdon Viliage and are
occasionally over 600' in altitide. the climatic etfects of
such elevation can be clearly seen on the raintall map (Fig.l.),
bui even more dramaticaliy in winter when snowriall and the duration
0l Snov cover are regularliy more severe here than in the rest or
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eastern County Durham,

South ot the Wear ine liandscape begins to assume the nature
ot & true dissectved plateau, the western escarpment is much
indented bui preserves a steep scarP face, while ine dip slope
is exiremeiy dissected. '‘'he land surtace of the dip slopes
generally tails eastwards to the North Sea, but this certainly
does not correspond everywhere to the surface of the Magnesian
Limestone beneath. Nor is ihe general slope itself uniform, It
appears to be éraded to about 100' above the present sea level., ‘the
lower siopes could have been tvruncated along the line of the
present coast as marine erosion of this cosst 1s at present
dramatically active., Paris of the clifts at Marsden for example
have receded at least 50 yards in less: than a hundred years,
leaving Marsden Rock, once comnected to the mainland by a bridge,
isolated hear the low iide mark. On the other hand the one
hundred feet gradaiion above the present sea level cannot have
remained constant, Evidence of raised beaenes_(lG) suggests
sea levels consideradly higher than at present, Frisby (11)
notes surtfaces on the plateau as follows: A few summits at
600'; principal hill-top surfaces of the Mégnesian Limestone
between 500 and 550'; the greater part of the middle escarpment
between 400 and 450'; & narrow belt running down the east side
of the scarp and a broad beit round its southern edge betveen
300 and 350'; land to the north of the Wear and a thin coastal
margin around 200°', These are however almost valueless as
geomorphological descriptions as they tvake little account of
the depth and variability of drift cover.

At various places along the escarpment edge, outerops of
Yellow Sand beneath the Lower Magnesian Limestone form minor
secondary scarps, for example along the southern edge of the Wear
gorge north of Penshaw, Carboniferous material also forms a
substantial part of the scarp face, particulariy near 014 Cassop
and Quarrington Hill bank., Here good qualiiy Carboniferous
sandstones have been successfully quarried and the limestone cap
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is only comparatively thin, ‘he influence of the limestone
persists in the soils however even on the Carboniferous fringe:
of the scarp, beceuse of scil movemeni down slope which results
in a somewhat re-sorted drift cover.

ihe drainage system of the East Durham Plateau has & general
appearance oi anachronism and immaturity. It owes this to pre-
Dritt erosion, an extremely irregular Drift cover and various
post-drift erosional influences, Before the Drift was deposited
the western edge of the plateau was drained to the west by a
series of scérp slope streams which are responsible for the major
part of ihe extreme imdentation of the scarp face. ‘hese
streams were cut back some two or three miles behind the scarp
face and must have been formed under the infiuence of far more
water than they dispose of today. At present these valleys,
though too large for the present diminutive streams, are greatly
infilled with drift-160' at Ludworth Colliery, well behind the
scarp, and a similar depth in the valley between 0ld Cassop and
Running Waters, level wiin the scarp edge. These streams were
at some time actively cutting back headwards but are now mostiy
mere runneis and oiten: intermittent. Inthe Vale of Cassop there
aée lateral depressions of undetimed drainage along the edges
of the valley, while & ridge of drift material rises to the cenire.
An area of swampy ground on the south side of the valley represents
the remains of a post glacial minor lake which has butv recently
‘been drained.

To the east the drainage follows purtially infilled pre-
drift valleys rareliy exposing the Magnesian Limestome, buti nearer
the coast remarkable short but deep denes and gills-cut down into
the rock and break the continuity of the cliff line, These
youthful streams could possibly have been initiated urnder the
infiuence of melt water from the last glaciation as their head-
waters are mainly within the confines of the widest spread of Upper
Boulder Clay,
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Intefluves between east and west flowing drainages are
usually some two to three miles east of the escarpment, The
only part of the region drained to the Tyne in the north is the
area around Cleadon wnich is served by the River Don. Iﬁ this
northern section beyond the Wear, there is little marked surface
drainage because the Plateau has lost its elevation and breadth,
In the extreme south the drainage is erratic over deep Drift but
generalily in & southerly direction to the Tees. The south west
Carr-land has only recently been provided with a semblance of
adequate drainage through artificial dykes and modifications to
the course of the wandering River Skerne and its erratic tributaries.
The Carrs theuselves were most probably part of a series of post-
glacial depressions and impeded vailey lakes, or perhaps one
very large lake. ‘they were certainly for the lurger part ot the
last century regularly flooded and had the appearance of marshy fen-
like features. They are partially intilled with silty clays, sands
and graveis, often overlain with varying depths of peat.

‘the Bast Durham Plateau is therefore served with drainage
of irregular quality. The eastern and western boundaries have
more than adequate ability to dispose of present rainfall, The
southern edge, despite improvemenis is still subject to periodie
waterlogging and is mainly devoted to pasiture land, Throughout
the central sector there are pockets of ill-drained land with
permanently marshy appearance or various degrees of soil gleying.
There are springs along the foot of the scarp for much of its
length as both the Magnesian Limestone and the Yellow Sand are
heavy water bearing formations. The settlement pattern and
occupation of the land are not in complete harmony with drainage
conditions. Regular flooding of roads and water standing in
fields are permanent features of life here, particularly in the
heart of the plateau around Haswell, Coal mining has also
suftfered long trom the prodigious supplies of unwanted water
from the Magnesian Limestone and Yellow Sand, although Sunderiand,
South Shields and Durham are more than grateful reciptents of this

water,
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Geology

The areas of Magnesian Limestone outerop are restricted
as inspection of the map (Fig.2) will indicate. Nowhere is
there a complete absente of drift infiuence. Even on the thinnest
and most Rendzina-like soils for example outside the northern walls
of the Farding Lake Golf Course, near Marsden, traces of coal and
other minerals not associated with the insoluble residue of Magnesian
Limestone are to be found. Most areas with thin soils over
limestone suffer from the sterilising effects of limestone
quarrying or are made waste by networks of pittfalli: chasms.
Natural swallow holes are not normally associated with this
limestone formation but subsidence sinks have similar effects in.
isolating smaii paréeis of vaiuable land and causing loss of lif;
particulariy amongst sheep.

Because of the lack of extensive exposure a detaiied description
of the geology is unnecessary. Some acquaintance with the various
forms of Magnesian limestone is however essential as most soils
in the region are developed on Drirt or moraine and there are
varying degrees ot fragmented and weathered limestone incorporated
within these glacial deposits,

Divisions ot the Permian in this part of the country can be
conventionally represenied as foliowss-

West of the Reef. East ot the Reef.
Red upper Maris, marly red false-

bedded sandstomne, thinly
fossiliferous dolomite

Beds limestone, beds of sale
anhydrite and gypsum,
Only 300 ft. thick.

Gypsiferous colites. Oolites (originally
Upper Limestone. gypsiferous) of Roker and
Hartlepool., 100 ft, thick.
Upper
Limestone. Concretionary limestone.

Bedded concretionary
dolonite and calcareous
rock., 250 ft. thick.
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West of the Reef East o the Reef.

Segregated limestones. Flexible Unbedded dolomite
Middle Dolomitic limestones and Lime 12! cglcgreous
limestone 240 f+t. . shell bank of Yellow .

* Dolomitiec colite. Bryzoan Reef. 300 ft. thick.

Fogsiliferous dolomite bedded dolomite

Granular oolite and segregated limestone

250 ft. of yellow bedded dolomites and dlomitic
Lower limestones with vhich are interbedded in the south of
Limestone the country lenticlies of grey calcareous limestone,

These beds thin out rapidly north of Sunderland.
Marl Slate. 3-8 ft. of thinly lLaminated dolomitic and calcareous marl,

Yellow Sand.Pockets of ioose sand varying depths in hollows in the
pre-Permian land surface.

Diagnostic features of the Lower Limestone inciude its colour which

is predominantly yeliow, but bands of brown, grey and white occur,

Sometimes black crystals of manganese dioxide 'pepper' the surface.

the rock is otten sub-crystaiiine, generaily compact and not friable.

The Middie Limestone includes highly fossiliferous beds and
generally contains the highest content of magnesium carbonate.
Some is, however, more calcareous owing to the leaching out of the
magnesium carbonate. The colour is usuaily yellow to brown but
manganesedioxide can confer a much darker appearance as for
example in the wicinity of Tunstail Hills. More easterly
representatives of this series are thinner bédded and less friable.

_ The Upper Limestone inciudes soft powdery maris, hard blue-
stones and the famous Cannonball Limestone.

The Composition and texture of the Magnesian Limestone exhibit
great variety. Calcium carbonate and magnesium carbonate together
amount to 90-95 percent of the materiail, ‘Yhe proportion ot calcium
ecarbonate can vary trom 38-99 per ceni and the magnesium carbonate
trom 1-50 percent, The rock is generally rich in magnesia but
rarely a true dolomite with calcium carponate at 54.35 per cent
and magnesium carbonate at 46.6 percent. Some beds have sufficient
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detrital quartz to ailow an approach to sandstone characteristics.
Great variations occur within . the same part of the formation.
For example Smith notes the following variations within the Middle

Limestone. (17)

1. Maesive and very massive, hard, creamy,brown dolomitic
limestone presenting many large rounded surfaces and composed
of all types or shell debris firmly held in a fine matrix
otften rich in Bryzoa.

2. Irregular sheets and wedges ot talus, often steeply dipping,
produced by contemporaneous erosion of the reef,

3¢ Breccias and breccio-conglomerates probably formed as in 2,
and also bedded limestones laid down as an upper surface.

4. Irregular pockets of loosely cemented shell rubble and earthy
nateriai and a tauna rich in gastropods and foraminifera,

5e More or less bedded depesits of shell debiis which accumulate

in holiows on the surface of the reef and which now appear as

brown or white cryetailinebdolomitic iimestone,

Elsewhere in the Upper and Lovwer lMagnesian Limestones dolomite
and purely calcareous limestones are found side by side in the same
quarry face with sharp vertical or horizontai divides, the
proportion of caicium carbonate to magnesium carbonate in the
limeatone is of great importiance to the chemistry of the soil and
theretore to agriculture. From experience it seems that the more
triaple ahd powdery rocks from any part of the limestone have the
higher proportion of magnesium carbonate and that wnen subject to
weathering these rocks assume a darker colouring than the more
calcareous limestone. As will be noted later the more calcium and
magnesium carbonates present in drift soils the better quaiiiy of
the soil both physicalily and chemicaliiy, a fact clearly reflected in

Crop responses.

The Limestones contain appreciaple but variable amounts of
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iron which alter the colouring of the rock considerably, The
insoluble residue is rarely above 5 percent and shows .derivation from
a variety of rock types imciuding acid and basic ignesus and
metamorphic rocks, Crampton (18) has identified monazite, zirconm,
apatite, sphene, topaz, tourmaline, rutile, pyroxines, amphyboles,
garnets, quartz and fildspar. Secondary minerals found frequently

in situ in limestone .or in drift include calcite crystals and
calcopyrite incliusions, |

It will therefore be clear that there is great variety in
parent materials and therefore great complexity in the soils
developed..

3(b) Superficial Geology

Superficial deposits cover more than threequarters of the
Magnesian Limestone in varying thicknesses. Dougall (19) gives
the following list of superficial deposits encountered in the

North East.

1 Formation Parent Material
* Post-glacial deposits Btown sand

Alluvium

River terraces

Marine alluvium

Peat.

2. Glacial depoeits
Jurassic and Triassiec
mixed drift.
Triassic till
Triassic and Magnesian
Limestone mixed drift
Permo-triassic till
Triassic, magnesian
Limestone and Carbon-
iferous mixed drift
(g) Triassic and Carbon-
iferous mixed drift
(1) coal Measure till
' ; Carboniferous till
(x)-(s) deposits derived
from older strata and
found mainly in the
west of the country.

)
)
)
)
3 Bedded sand ‘and gravel
3
|
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The only extensive area of blown sand encountered in the region
is around Warren House Gill on the coﬁst near Horden Colliiery.
Trechman terms these dune-like deposits 'loess’'., ihey give rise
to shallow soils with excessive drainage and are either waste land
or devoted to pasture. ‘he Carr lands of Bradbury, Morden and
Hainsforth have extensive areas of basin peat over blue-grey or
red-brown silty clay. Some partw of these peat basins have been
improved and now support regular cultivation, bui mostly they are
still regularly waterlogged and used at best for permanent pasture.

Vhile recognising the vaiue of Dougall's classification a
simpler division of the drift encountered during the current survey
is possible. The nérth and western paris of the region are covered
by what can be conveniently termed Lower Drift. this is a
calcareous mixed drift consisting of Carboniferous and Permian
materials with diverge mechanical composition and lithological -
characteristics. Dougall groups the soile formed on this drift
into. a 'Dalton Associatiom'. ‘'hey are dominated by his Haswell
Series and Improved Haswell Series. Seoils of this type are
ditiicult to elassify and map because ot the great lithologieal
variety within very small areas. Depth of drift over the Magnesian
Limestome and the proportion of weathered limestone in the mixture
are important but variabdle factors. The broadest common factors
chosen for delimitation are quality of drainage and depth of topsoil
in the profile:: as these correspond best with overall soil quality
for agricnltural purposes, Generally these soils produce crops of
good quality but with very moderate yields, a limitation particulariy
noticeable in the belt of ill-drained soils around Haswell. Lower
Drift occurs in the east of the area and here exhibits significantly
different features but as it is covered by later deposiis it has
very little infiuence on the soils.. '

‘io the south-east of the region, &8s far inland as Sedgefield,
.the dominant parent material is a reddish till with 'Yriassic material .
of great importance. Mechanical compoesition varies but there is less
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vertical complexity than in the Lower Drift. Nevertheless
chemical and physical properties are sufticientiy diverse to
give rise to a wide range of soils, ‘ihe Place of origin of
materials responsible for these soils is not clear but they may
have been brought in from the bed of the North Sea..

. Purther north these reddish deposits have an increasiné
Magnesian Limestone component which contributes calcareous
characteristics and improves structure and depth of top-soil. Such
material gives rise to brown or red-brown sandy loams, to red-brown
more compacted medium loams. Dreinage conditions are important
distinguishing factors contributing to recognisable properties in
the profiles developed. The poorest soils are shallow, grey-brown
medium loams over pale red-brown clay loams with typical rust
nottiing, There is usually no calcareous reaction in at least the
top two teet ot soils developed on this material but the pH rises
sharply with increased depth and reaches figures arouhd pH8 within
the range of root development.,

For a short distance north and south of Easington Colliery and
. siretching inland aimost to Shotton Colliery lithological complication
becomes .even more difficult because of the addition of Carboniferous '
dritt to the mixture ot Yrimsssic and Permian material, Brown clays
and red clays are seen in.close juxtaposition and oiten wedge out
above or below each other, Drainage conditions again:: distinguish
soils on the level of crop response but mapping these differences
of drainage with any acéuracy is a diftficult task. Free drained
soils are deep friable sandy loams over brown medium loams, Slightly
poor drainage is indicated by rust mottling in the surtace horizons
vhile bad drainage is seen in the amount ot blue-grey gleying, far

shallower topsoil and inoreased heaviness of texture.

‘he above is the pileture ot superticial deposits at their
simplest. Yhe general sequence of glacial evenis may have involved
the covering ot the whole region with the browner and greyer Lower
Drift. In the east this was covered with the redder Upper driit with



(26)

the three mentioned divisions, Between the two drifts, vertically
come the Middie Sands bui these have no surtace :slgiticance,
Between the drifts as seen at the .surface is an indeterminate belt
of morainic fluvoglacial deposits. 'hey can be tound in patches
ot varying size trom South Hetton to Acre Rig, Peterliee,Wingate,
Hart Hall and some of the knoll like features around Sheratoﬁ.
‘‘these are sands and gravels mainly, with variable admixtures of clay
and large boulders, - 'they are included in the same Series as similar
tluvoglacial deposiis elsewhere in the region but here they seem to
form something of a boundary line between the two drifts. ‘they
otten have a higher e¢lay component than thedir counterparis eisewvhere.

The Lower dritt would seem to have been directed in an easteriy
direction, while the Upper Drirt is.trom the north. ‘‘he Lower
drift begins to turn . south eastwards along the mentioned line of
fluvoglacial deposits, this is of more than academic interest
because the boundary ot moraine is far. from. adequate and there is
frequent mixing of Upper and Lower deposits.. Along the Hart road
for example an electricity tvrench revealed bands of Upper ciay
sometimes over the Lower drift and sometimes underneath. -this is
typical of much.ot the junction zone, although at Daiton there is a
very clearcut boundary between the o:verlying Upper Clay and.the
Lower, wherever an intervening concretionary zone is absent. Soil
creep or lake deposition does not seem an adequate explanation as
the feature occurs on even land and at the iop ot hilis, Perhaps
an explanation can be found in association wiih another important
observation true of most of the driit throughoui the region.
Everywhere the top toot ot drift, or sometimes up to five feet,
was. distinct from lower parts in that most of the lithological
complexity had been removed., Smalil veins ot sand and definite
orientation of stonee surprisingiy seem absent. In tact everyning
appeared 40 have been mixed inio a homogenous mass, despitue
subsequent structurai developments through weathering and surface
cultivation., this feature is so common that normal soil creep

will not give a satisfactory explanation. It seems possible that
the whole region has experienced periglacial or semi-tundra conditions
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during which the surface drif¢ would be subjeét at times to
freezing and at times to siudge condisions, ‘this could produce
considerable mobiliiy and can quite easily be. visualised as causing
the peculiar mixing and distertion notable today. ‘*his does not
however simplify the iask of soil survey because aithough most

of the dritt has undergone changes in this way to some extent,
these changes are io varying degrees and varying depths, and the
protile of course extends into the difterent driits.beneath. It
will:tnerefore be. appreciated that survey is not easy in such an
area; boundaries are sometimes arbitrTary and areas shown as one
Series . . inciude many.smail patches of soil reaily closer to
another series but oi too minuie spatial development to be

represented even on the s8ix inch to the milie scale,
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Chapter 4. Clinate

‘Yhere are importani diiferences in climate within this region
because of difterences in elevaivion, aspect ana proximiiy io the
coast, ‘the whole area to the east of the Pennines has a lower
average raintail than areas ot similar latitude to the west. ‘fhe
ceniral escarpment interrupis iﬁe pattern ot decreasing precipiitation
from west %0 -east, trom the heads ot the northern deies io the
coast., . ‘The mid-Wear Valiey has an average oi 25=-27 inches whiie
the highest lobe oi the scarp tfrom Keiloe to Piitington inciudes
averages ot over 30 inches. Yhis ceniral area at 500-600 tt. is
' surrounded by progressively drier land untili the narrow coastal
belt between Sunderiand and South Shields whicn receives bui 22-
25 inches annualiy- on average. riost or tne rainrall is eyclonic
and orographic ratier than convectional bui rain received during
thundersiorms is not unimportant especially around Sunderiamd.
‘‘hese storms are evening storme occurring in a period from July
to August. ‘Thunder is heard on the Plateaun area from ten to

twelve times a year on éverage.

Yhe average number of rain days (more than 0.0l% in a twenty
four hour period) is around 170 throughout the region bui averages
conceal .great variation, ‘'he lowest number ot raindays recorded
in the period 1943-1957 was 123 at Sunderland (thornholme) and
the highest was 233 at WestHertliepool Waterworks. At each ot the
fourteen stations shown in Fig.3. the number of raindays are widely
scattered between these two limits. Lower totals usually correspond
with drier years and higher toiais with wet years., Totals for
all the stations tend to move up or down in corresponding proportions
depending on }he wetness of the year, but the range is very great.
Stations nearer tpe'higher scarp area always have more rain days
in the same year; than stations nearer the coast. ‘“here is similar
variety in totals of days with ovér 0.4" of rain, between a minimum
of 90 and a maximum of 160, In fact average f€igures are so rarely
achieved that they are almost meaningless. ‘The picture is rather
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‘of substantial variation on either side of ithe average. ‘this
applies:especially'to'rainfali totals,. Annual totals range from
14" on the coagt t0. over 40" on the cenirai scarp top,. The

range of totais at any onme station is equally dramatiec, In each
stafion the maximum ahnual total -of precipitation in the twelve
yaaré under study is aimest or even more than double the minmimum.
The range at a.dry coastal region.of the south (Hart Reservoir) is
from.14" to 27.5" (average 21.5"). Ffarther north at Sunderland
it is from 16.,5" to.33,.52" (average 25.5"). Near the scarp at
Shoiton . the range.is from 19.9" to 35.1l" (average 29.45)-and at
Easingtom from 18,3" to 34.4" (average 26.2%), As with rain day
totals absolute annual precipitation totals trom the different
stations filuctuate reciprocaily depending on the season. ‘The
only station that consistemtiy fails to record patterns of
fluctuation correspomding to other places is Sunderliand and this
may be due to the irregular infiuence of convectional thunderstorm
rain. )

The imporitance of the above raintall statistics is that the
absolute maximum of siightliy over 35 inches along the scarp edge is
but a moderate precipitation, and there is no guaraniee of anything
approaching that total, VWesterly wetter paris.often have less
precipitation than the average coastal rainfall, Despite the
average totals much of the region frequently has less than 20
imches of raintall. This shortage would be most serious nearer
the coast but here common sea frets may have a significant
mitigating influence. Dry and wet years appear to recur im a
regular cycle of aitvernate years fiom 1949-1957 but this feature
is not persistent throughout the period 1881-1949,. When it does
occur it is of great significance to local farming. The year
1949 was very dry and the harvesis were early, Fortunateliy it
followed a very wet season 1948, and yiélds were comparatively
high throughout the region but more so on the clay soils than :@
on limestone soils., In 1948 and 1950 barley yields were upto the
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two ton mark on the thin limestone soils because of the wetness
of the season. Normal harvests yield 20-25 cwt. to the acre.

Graph Fig.3 shows that the main feature of precipitation
as far as agriculture is comcerned is unpredietability, 50-150%
deviation from 1881-1915 averaées. There is also the tendency
to shortage near the coast. Extremes are notable because they
usually occur in the same year at most stations. Lowest rainfalls
came uhiformly in 1949 and the wettest year was 1950 almost every-
where., No. year approximated to the average totals butthe median of
thirteen years closely ecorresponds with totals for.1952, This
correspondence happens only once im thirteen years. '

The seasonal incidence of rainfali is also of agriculiural
importance. . Here again averages tend to mislead. Periodicity is
very variable. At several stations maximum rainfall has been
recorded in every month .except May and June, although average
monthly records show October as the wettest month (1881-1915).

More recently October. would appear to have bcome drier and July,
August and December have become 'wetter' monthe. Drier momths
inciude April, March and February and often September. Generalliy
spring is the diiest season with late summer and early antumn the
wettest, especially away flom the coast. this is doubtless partly
the reason for the absence of spring wheat in thewest of the region.

Snowfall is also unreliable. Its frequency is due to the
sivuation of the region within the influence of polar air and
instability showers, Its quﬁn&ty is due to orography, its duration
to altitude and quaniity. Por every 50 ft. above 200 ft. in thp.
region there is generally an added day of snow cover in the year,
Average days of snowfall on the coast are about twenty, but this
represents a range from 8-40. in different years. On the scarp
the range is from 10-50 days of snow fall, Most of the snow falis
between December and March, The greater frequency ofinstability
showers in this period is responsible for its prominence in snow
fall over the early winter period. The first falli however is
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usually in November and the last in April, although there are
sometimes occasional showers in May. At the coast there are
often more days of snowfall than of snow lying, but this is not
the case higher up on the plateau, Snow lies on average for 7-8
days at the coast and as may be expected this increases inland.
Duration of snow cover varies not only with the severity of the
winter, but also with local topography and aspect. Snow lies
longer on higher ground and on north and east facing slopes. In
the severe winter of 1962-63 the contrast between the scarp between
Kelloe and.Pittington and the mid-Wear Valley or the coast Hself
was marked, On the central scarp show was far deeper, drifted
more severely and lasted far longer than in neighbouring but
lower areas, Especiaily difficult conditions were experienced
in the vicinity ot Kelloe where roads were blocked and grazing .
land deeply covered almost continuously for nearly three months,
Even in the vailey :-." Houghall experienced 65 days of continuous
snow cover.. Winter teed is a very great problem in such a région
especially with a large sheep population. The only advantage ot
such a lengthy duration ot snow cover is the protection it affords
against frost, This was particularly well demonstrated in 1963,
During January and February of that year there were exceedingly low
temperatures and occasionai strong cold winds over a period of two
months, At Shincliife near Houghall the snow cover was partially
cleared .:.-. .. during an 'interglacial' and the ground was frozen
to.a depth of three feet by gubsequent frost. this necessitated
resowing with spring grain, ‘the scarp foritunately had sufficient
snow cover to keep out the frost and the winter wheat came aﬁay
successfully in the spring despite the extremes of the prolonged

winter,

the East Durham Plateau us not generally as cloudy as areas
ot corresponding latitude in the west of England. In the spring
and parly summer, however, sea frets are often sufiicientiy
persistent to be a very bleak feéture of local climate. ‘This
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weather occurs very suddenly and can persist for severai days. It
may be clear during the atternoon of the day it first forms only

" to set in again in the evening or on the following morning. -It

is caused by easterly.winds, common in March to July,.but most
frequent in April, May and June,tand the cooling effect of the sea.
It takes the form of shapeless stratus clouds between 300 and 800
feet.and is accompanied by intermiitent drizzle, poor visibility

and chilling easterly winds. Its penetration westwards is
irregular but it frequentiy passes beyond the scarp and..the whole
East Durham Plateau is attected. Anticyclonic gloom, another North
Sea cloud forming at 1500 - 4000 ft. aiso infiuencesthe region

with drizzle and coild winds pariicuiariy in the spring. Normal
cyclonic cloud, is in contrast to the latter forms, more dominant
over the scarp edge than .at the coast. It loses much of its rain
before it reaches the sea and is responsible for the greater raintall
in the_h;gher and more westerly paris of the region. '

‘An aiternative form of sea-fret occurs during caim.or siightiy
breezy conditions. this is.reaily a fog and occurs but occasionaiiy
in sp:ing,.summer and autumn, Inshore breezes may carry it inland and
iift iv above the land surface giving the appearance of a fret, but
its effecis are limited to.a narrow coastal belt. Yhis region is, v
however, .beyond the main fog belt of Great Britain and because
of persistent easteriy breezes, the limited aggiomeration of dense
population, and the undulating topography, dense togs are rare.

Locai pools of mist in pockets and hollows are more common,

Smoke with all iis deleterious eftects is however a feature of
industrial ‘‘yneside and 'feeside and this contributes to the poor
visibility during sea frets and anticyclonic gloom. ‘the worst
condiitions are, however, experienceil where there is a northwards
drift ot Midland and Yorkshire smoke, .Considering the infrequency
of dense fog chemicai pdiution of the soil. in the region is
surprisingly high, One of the reasons given for the lack of
maliing quailiy barley over the thin magnesian limestone soils is
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that the crops are too dirty. In this coniext poluiion from other
sources. than indusitrial smoke must be cited. With prevaiiing
strong winds ihere seems 1o be a.free circulation of coal dust
throughout the region and even worse the spread of Magnesian
Limestone dust, especialiy from the larger quarries. School
Playing fields in. the neighbourhood of Coxhoe have, tor example,

received severe scorching trom such a source in recenti years.

From a single station in the region an average ot 1383
hours of sunshine in the year has been. obtained, the highest .
month is June tollowed by May and July. ‘i‘hese tigures have liitle
agriculturai signiticance except that they are perhaps alittle .
lover. than desirable, but most farmers im Britain would.meke the .
same compiaint. What is certain is that.crops are harvested late,
because ot late ripemning,._or because the ground is wei and. the
grain needs urying, Grain driers are esseniial for efficient
arable farming in this regionm. '

Aspect, exposure, altitude and proximity to the sea are
obviously the chief infiuence on temperature in the regien. Near.
the coast temperatures range between 20-80° ¥ and occaslionalily they
fall below 20°F and very..occasionaliy fall below 10°F and rise above
BOQF. July and August are the warmest months and January and
February the coldest, there is a slight diiference in range
between coastal and scarp areas, especially in early summer, for
mean maxima, and in winter for mean minima, Annuai range is from
27°F to 50°F at the coast and 31°F to 53°F at the scarp. Spring
is later and cooler on the East Durham Plateau than over .much of
England. 'fhis is partly the.reason for the absence of spring -
wheat over much of the region., the moat favoured areas are the
coastal denes and the western imdentations into the scarp, which
are. somevhat protected from cold easteriy winds. ‘the more
westerly valleys are particularly notabJe for their earlier start
and higher yields but this is not a result of temperature alone..
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‘*he physical and chemical conditions of these deeper solls with the
admixture of magnesian limestone aﬁd drift are of great significance.
Although spring is two or three weeks later than in areas slightly
to the south in the Tees basin the slowness of growth om the
plateaun has its advantages., One is that plants are lessrliayle t0o 8
t00 early flush and are less susceptible to late trosts, dértain
plants.are also less liable to bolt. .The first air frost is
usually.in Octeber and the last in May. July and August are the
only two regularly frost-free months but even this cannot be.
guaranteed. Mild air fro.sts occurred twice in mid-August 1964.
The worst frosts occur in.January, February and March. The Tyne
and Tees estuary areas have a considerably lomger frost-free period
than the plateau. Katabatic flow.is an important infiuence in the
region because the scarp edge seems remarkably free of frost when the
mid-Wear valley is locked in frost, and the coastal region to a
lesser extent. The influence of the greater snow cover at the
scarp is an added advantiage. The thin scarp soils do not require
the assistance of frost to aid later cultivation as do the heavier
clays, fhese lighter loamy soils at the scarp might be expected

to get an eariier start than more easterly clays but except in.

the vaileys eievation and exposure to .cold easterlies seems to
counteract this, Further .east sandy morainic soils do have an
earlier start than neighbouring clay but this latter fact is due
rather to the dryness of the land and tractor bearing conditions

than temperature conditioms alone, uver the whole region the
growing season can last trom mid-April to November or eariy Decembex,

The coastal belt ot County Durham is a markediy breezy region.
In all kinds of weather comditions other elementis are nearly always
aceompanied by winds or at least a strong breeze even in an
anticyclomic pressure system.

Winds with a westerly component naturally predominate as in
the rest of the British Isles, but here winds from the north and east
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are of almest equal ffeqnency and they are particulariy common

in spring and early summer and sometimes winter. Gales are less
frequent than on the north-west coast. and are usually. associated with
the frequency of depressions passinmg over the country., VWhen

they occur in winter or spring they arqﬁsually from the east and

this part of the country certainly has more easterly gales than the
rest of England. The average frequemcy of gales is five to a year
but there is variation from two to.ten, ‘fhe occurrence of sea
breezes has already been mentioned. Off-shore breezes: are very
rare. The effect of winds is seen in flattened barley every year
in this region but there is usually sufficient growing time after the
nain summer gales to allow the crops to stand agaim, Nevertheless
vinds are responsible for grain losses, difticult to assess but
nevertheless significant each. year. Late gales in the third

quarter of August 1964 for example scattered some of the graim fifom
an early ripened crop and reduced slightly what looked earlier

like a very good harvest. There are few windbreaks on the East
Durham Plated@-

In conclusion, the climate ot the East Durham Plateau is,
like the rest ot the North-East, severe especially in winter,
but here it is somevwhat wetter, cloudier, coaler and breezier,
though less subject to frost, than the inland valleys.
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Yegetation
ghapter 5

‘ithe whole of the region has long.been cultivated and there is
littie undisturbed natural vegetation. ‘Yhere are & few quarries,
rough areas on the steeper parts of the escarpment, small woods
and denes which are of importance in preserving plants of diagnostic
significance. 'ihe spread of these plants aslong hedge-sides can be
of great use in indicating soil changes, especially in response to
varying amounts of Magnesian Limestome in the profile. Yhis was.
first observed in the vicinity of Bishop Middleham, ‘'fhe Boundary
line .between a sandy Magnesian Limestone brash soil and a sandy
fluvogliacial 80il is here very sharp although this is not immediately
obvious on a textural basis, by HCl reaction or by topographical
features., The line was clearly marked, however, by the purple to
blue flower of the Knapweed, which grew in profusion along hedges
and paths on the limestone soil bBut was cut out completely along
the edge of the fluvoglacial material. Further investigation led

to the simple observatiom that at that time ot year (early summer)xi
s0ils with a high proportion ot Magnesian Limestone in the parent '
material, including some drift soils, were deominated ﬁy’blue
coloured flowers. . This correlation proved so useful that further
records of signif;cant plants were made and are gummarised below,

Magnesian Limestone soils . are often thin and do not form
the ideal habitat for woodland. Extensive cultivation has also
reduced the number of trees in the region, The denes near the
coast preserve the best remaining stands, Hawthorn Dene has the

tollowing flora

Upper and Middle Layers

Eunonys europaeus Crataegus monogyna Ligustrum vulgare
IlexEAéqgifolinm Hedera Helix Viscum album
Acer ‘eampestris Cornus sanguinea Ulmus montana
Ulex europaeus Sambucus nigrs Corylus Aveliana
Prunus institia Viburnum Opulus Salix Caprea
Rubus spp. Lonicera Periclymenum Salix atrocinerea

Rosa spp. Fraxinus exelsior Taxus baccata.
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Magnesian Limestone soils are often thin and do not form the ideal

habitat for woodland.
of trees in the region.

remaining stands.

Upper and Middle layers

Eunonymus europaeus
Ilex Aquifolium
Acer oampestris
Ulex suropaeus
Prunus institia
Rubus spp.

Rosa spp.

Anemone nemorosa

Caltha palustris
Helianthemum nummumlarium
Viola hirte et spps
Polygala vulgaris
Melandrium rubrum

Hypercium dubium, humfusium

Linum cathaerticum
Geraneum sanguinium,
pratense, sylvaticum et
robertianum

Oxalis Acetaosella
Genista tinctora
Viccia Cracca

Lathyrus pratensis
Filipendule Ulmaria
Rubus Idaeus, casius
Gem urbanum, rivale
Fragaria vesoca
Agrimonia odorata
Poterium Sanguisorba
Sanguisorbe officinalis
Epilibium hirsutum
Epilobium parviflorum,
montanum et palustre

Crataegus monogyna
Hedera Helix
Cornus sanguinea
Sambucus nigra

Viburnum Opulus

Lonicere Periclymenum
Fraxinus exelsior

Ground layer

Asperula odorata
Valeriana officinalis
Scabiosa Columbaria
Erigeron acris

Achillea millefolium
Senecioc erucfolius
Carlina wvulgaris
Carduus tenuiflorus
Dactylorchis purpurella
Serretula tinctorisa
Centaurea nigre,Scabiosa
Picris spp.

Lactuce muralis
Campanula glomerate,
latif'olia, rotundifolia
Primule vulgaris, veris
Iysimachia vulgaris sppe
Centaurium umbellatum
Gentiana campestris
Myosotis scorpioides
Solenum Duloamara
Veronice montana

V. officinalis
Euphrasia nemorosa
Origanum vulgare

Extensive cultivation has also reduced the number
The denes near the coast preserve the best

Hewthorn Dene has the following flora.

Ligustrum vulgare
Viscum album
Ulmus montana
Corylus Avellana
Salix Caprea
Salix atrocinerea
Taxus bacoata

Ajuga reptens

Visocum album
Pariataris dif'fuse
Neottia nidus-avis
Cephalanthera longifolia
Listera ovata

Orchis mascula

D. Fichsii

Ophrys spifera

0. insectifera
Cymnadenie conopsea
Coeloglossum viride
Allium ursinum
Convallaria majalis
Lilium Martagon

Paris quadrif

Luzula campestris
Arum masculatum

Tamus communis
Agrostis stolonifera
Deschampais caespitosa
Holcus mollis
Helichtoricon pubescens
Arrhenatherum elatius
Melica uniflore



Chemoenerion augustifolium Glechoma hederachea

Circaea lutetiana
Sanicula europaea
Conopodium majus.
Angelica sylvestris
Brachypodium sylvatiocum
Pterodium aquilinium
Phyllites Scolopendrium

Prunelle vulgaris
Stachys offipinalis
S. sylvatica
Teucrium Scorodonia
Athyrium £ilix f,
Dryopteris filix m.
D. dilatata

The dene flore is as indicated very rich.

(3¢)

Brizia media

Dactylis glomerate
Festuca ovina.F.rubra
F.gigantea

Galium cruciatum
Equisitum Telmateia
E. sylvatioum

By contrast, neaxr

Quearrington Hill, again over thin limestone solls, but far more exposed

then the denes, the main tree is the ash,
Rowans and sycamores are present.

elder, guelder rose, hazel and sallow,

Anemone nemorosa
Ranunculus asuricomus
Viola spp.

Melendrium rubrum
Oxalis Acetosella
Geranium robertianum
Geun rivale, urbanum
Fragaria vesca
Potentilla fragiastrum

Rubus Idaeus
Sanicula suropaea
Conopodium mejus.
Angelica sylvestria
Hedexra Helix

Galium Aparine
Asperula odorata
Crepis paludose
Veronica montana

Occasional hollies, birches, -
The shrub layer is composed of hawthorn,

The ground layer is very poor,

Stachys sylvatica
Urtice dioicae
Orchis mascula
Allium ursinum
Tamus communis
Soilla non-sgscripte
Arum masculatum
Athyrium filix f.
Dryopteris filix m.

Scrubland often develops where rough pasture is allowed to deteriorate.

The first invader is usually ash but often hawthorn seems more important,

for example, in the embayment into the escarpment south east of 0ld

Quarrington.

In recently developed scrubland at Garmondsway shrubs

include Cretaegus monogyna, Rosa dumalis, Rosa mollis, Prunus spinosa,

Rubus sppe.s and Viburnum opulus.

Ground vegetation includess



Polygale vulgaris
Viola hirta. Vesppe
Hypericum pulchrum
Linum catharticum
Lotus corniculatus
Lathrus pratensis
Vicia oracca
Fragarie vesca
Potentilla reptans
Poterium sanguisorba
Hiercium pilosella

Primulae veris
Flantago lanceolata
Centeurium umbellatum
Prunella vulgaris
Rumex acetosella
Trisetum flavescens
Arrhenatherum ealtus
Agrimonia Eupatoria
Heracleum spondylium
Galium verum

Knautia arvensis

Sucecisa arvensis
Senecio Jacobea
Carduus nutaens
Cirsium vulgare
Centaurea nigra
Holcus lanatus
Sesleria caerulea
Dactylis glomerata
Brize medie
Festuca.avina.F.rubra
Bromus erectus

B, sterilis
Brachypodium sylvat.

Scrubland varies throughout the region, especially as moisture

conditions varye.

soils with a high Magnesian Limestone content.

The above list may, however, be taken as typical of

The scrub encountered

in the denes is far richer than that desoribed above, while further west

it loses variety with increasing elevation, exposure and reinfall.

Of the rough pasture investigated, areas of particular note are seen

at Cleadon, Houghton, Pittington, Strawberry Hill, Hawthorn, Easington,

014 Quarrington, East Hetton and Raisby.

Cassop vale is of special

botanical interest and the following plant list from that site is due to

J.We Heslop Harrison and J.A. Richardson,

Ranunculus bulbosus
Helianthemum nummularium
Viola Riviana

Viola hirta.Ve.spp.

Ve Reichenbachians
Polygala vulgaris
Linum catharticum
On_onis repens
Anthyllis vulneraria
Lotus cormiculatus
Fragaria vesca
Alchemilla xanthochlora
Agrimonie Eupatoria
Poterium Sanguisorba

(20)

Dactylorchis Fuchsii
Orchis mascula
Gymnadenia conopsia
Coeloglossum viride
Lugula campestris

L. pilosa

Carex caryophyllea
Ce. flacca
Anthoxanthum odoratum
Holcus lanatus
Trisetum flavescens
Senecio erucifolius
S. Jacobea

Carlina vulgaris

Gentiane Amarella
Veronica Chameedris
Rhinathus stenophyllus
Euphrasis nemorosa
Origanum vulgare
Thymus Serpillum
Stachys Betonica
Plantage maritime

P. lanceolata

P, media

Listera ovata
Heliotatrichon pubesc.
H. pratense
A_rrhenatherum elatius



Sanguisorba officinalis
Pimpinella saxifrega
Conopodium ma jus
Silaum sileus

Galium verum
Knautia arvensis
Succisa pratensis
Scabiosa Columbaria
Bellis perennis
Antennaris dioica
Achillea Millefolium

Carduus nutans
C.crispus

Centaurea nigre
Ce.Scabiosa

Crepis virens
Leontodon hispidus
L.autumnalis
Hieracium Pilosella
Campenule rotundifolia
Primula veris
Centaurium umbellatum

(39a)

Sesleria caerulea
Koeleria gracilis
Dactylis glomerata
Briza media

Festuca ovons
Brachypodium sylvaticum
Selaginella selaginoides

In other rough pastures Bromus erectus becomes locally dominant,

as, for example, at Garmondsway,

in the above-mentioned paper.

Other distinctions are clearly drawn

In mid and east Durham on soils with regularly impeded drainage, local

plant assemblages are similar to the following near Querrington Hill:

Celthe palustris
Trollius europaea
Filipendula Ulmaria
Geum Rivale
Epilobium hirsutum

Galium palustre
Veleriana dioioce
V. officinalis
Cirsium palustre
Cehetero phyllum

Primula farinosa
Scrophularisa aquatica
Mentha aquatica
Phelaris arundinacea
Phragmitis communis
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the above record shows considerable overlapping ot plants
in different environments, but with the assistance of the lists
it is possibie to deveiop the idea of indicator planis trom the
point of rudimentary obéervations mentioned earlier., he following
list is invaiuable for survey in the region certainly at Soil Series
level, The follewing plants are restricted to soils with a
preponderant infiuence of Magnesian Limestone.
Acer campestre. Denes and hedges in the south of the region.

Agrimona odorata. Denes

Anthyliis Vulneraria. Throughout the county but moretrequent
- over the Magnesian Limestone.

Aquilegia vulgaris. Mainly found in the denes.

Arabis..hirsuta. Rough pasture.
Astragalus danicus. Sporadic mainly coastal.
Bromus erectus. Rough land in the western scarp area.

Cerastium arvense., Not common. Poor bare Magnesian Limestone habitat

Cirsium erphorum. Found in abundance (H-H) Garmondsway.
Clinopodium vulgare. Woods, hedges, bank sides.
Coeloglossum wiride., - Widely distributed, localiy profuse.

Cornus sanguinea. Occasional in denes. : A

Crepis paludosa. Denes and more western woodland.

Dactylorchys purpurelia. Abundant good indicator.

D, Fuchsii. Abundant throughout the Magnesian Limestone region.
Flower colour striking purple but in some locaiities
whitie,

Daucus Carota, Grassy slopes.

Erigeron acris. Abundaant in some localities.

Gentianag Amarelia. Good reddish purpie indicator common.
G, Campestris. Similar but less trequent.

Geranium coiumbimum. Occasional .

G. Sanguineum. Coastal.
Gymnadenia conopsea. Very abundant fliower whiie vo purple-red.

Helianthemum nummularium,. General over limestone in pasture,
roedside, banks and cliifrs.

Hypericum hirsutum Prolitic in denes and quarries.
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Hypericum montanunm, Similar.

Lactuca virosa. Denes and mid-Skerne.
L, muralis. Wider distribution than sbove.
Ligustratum vulgaris, Denes

Linum angelicum. Irregular e.g. Penshaw, Tunstall, Marsden, Kelloe,
L..catﬁarticum. Abundant colonist on disturbed limestone soils,
Ononis repens Mainly coastal but aiso at Bishop Middleham.

O. spinosa. - Mbre frequeni, inland.,

Orchis Morio. Rough. pasture and meadow.

0. Mascula, Similar, Not good indicaiors.

Ophrys apifera. . Scattered locaiities,

Origanum vulgare. Woodas, hedges, bank sides. ' Greai variety in
flower colour,

Paris quadriflora. Denes

Parnessia palustris. Coastal

Pimpinella saxifraga. More common in this region ithan elsewhere in
the county.

P. Major Coastal, not common,
Plantago maritima. Coastal and scarp area.
P, Media. Grasslaud, plentiiui,

Poterium Sanguisorba. Everywhere, eariy colonist ot disturbed
Magnesian Limestone soil,

Primula veris, Abundant
Rosa spp. Not a useful indicator.
Scabiosa Columbaria. Useful abundant inaicator

Senecio erucifolius, Common but less trequent towards the coast,

Serratula tinctoria., iMainly coustal

Sesleria caerulea. Throughout the Magnesian Limestone region but
not common near the coast or the south.

Tamus communis, Hedges in south and east.

Viburnum lantansa. Raisby Hill and Coxhoe

Vicia angustifolis, With admixture of boulder clay
Viola odorata. Denes and frequent at 0ld Wingate
Yo hirta, .Hillsiaes

V. calcarea. Restricted to higher scarp edge.



(42)

V.Reichenbachiana. Similar environment, but aiso on the coast.

It will be clear trom the above list that there is much : .
vito. help the soil surveyor in even an eiemeniary study of the wild
vegetation, The origins and dispersion of piant iife.in the
Magnesian Limestone region are mentioned in some detail by Heslop-
Harrison in the above meniioned paper (20), It is not the purpose

of this study to challenge or expand on the arguments there put
forward.
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SECTION ‘W0
MELHODS ADOPYED IN wHIS SURVEY

Chapter_ 1 Soil Survey

The earliest requirement of any soil survey is a thorough
reconnaissance to establish the variety of soils present. The winver
period is probably the best time for such a task, when most of the
arable land is ploughed and colour changes, stoniness and surface
textural variations are obvious at a glance. Exposures in quarries
and other disturbances of the surface are useful in reconnaissance,
but are not generally good sites for sampling materials for analysis,
Heving established some pattern in the general spread of soiis in the
region so0il pits are sunk in areas of soil showing some differences
from neighbouring soil. This involved, in this survey, the sinking
of about one hundred and fifty originai soil pits of which only
about sixty were fimaily thoughtsufficiently represeniative or well
sited to be worthy of laboratory analiysis, Towards the end of the
survey certain gaps in the spread of soil pits became obvious .and
several supplementary soil pits had to be dug. This method of
digging soil piis on siites previeusly established because of noted
80il changes has certain advantages over a system grid siting or
vransects. Its main efteect is to reduce the number of piis needed.
The maximum depth ot profile pit sumk in driit material was aboui
seven teet, although widening boreholes on the line ot the Durham
Motorway and the use oif the N.E. Gas Board pipeline trench allowed
sampling at greater depth,

From field descriptions and concurrent laboratory analysis
distinctive s0il Series were established according to the following
definitionsi- 'Soils with similar profiles derived from similar parent
material under simiiar conditions of development are convenientiy
grouped together as a Series'. within the Series, Types based on
horizontal and Site variation and soil varieties, subdivisions due
to variations in texture, stoniness or topographic factors were to
be standardised later.. The general picture settied, field to field
survey followed using the soil auger to a depth of three feet six
inches (21) Clark. Full descripiions of each auger recovery were
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were made and recorded in code on the six inch 0.S. map, with
accurate location of the profile pits and the soil boundaries as
they became established. The frequency of augering depends on the
complexity of the soil pattern encountered but in general follows

e systematic radiali pattern from the initial profile pit. The
survey in such detail of course brings out the need for further

profile pits where small areas of distinct soil series are encountered.

System and standardisation are all-impdrtant in soil survey
and there cannot be too much detail in the original descripilons
of soil profiles, It is far betier to meniion the absence.of a.
factor than to wonder later whether the factor was present or.not.
To this end a thorough field .sheet was prepared, This was tabulated
systematically and each tactor or property was graded according to
rigid standards which could be expressed numerically. ‘fhe master
sheet gives reference to the section of standardisation plan: in
which the various grades are described. Fieid descripiion is made
possible using a card index system. Two cards were used for each
profile. The face of the first card contaims a description of the
site of the profile pit and the reverse side has a field sketch
of ihe local terrain, The second card includes description of the
profile, and the reverse side is. sectioned off to allow colour streaks
of the soil ror each horizqﬁ dowik the protile. All description:
on the cards was made in numerical or symbolic code and any information
not included on the cards was wriiten in longhand in a fielda notebook.
This procedure cut down the business of lengthy field description
which is particulerly ditticult in wet weather, . It also heiped
considerably in the standardisation of reporting. The page references
in the field sheet shown below are reiated to the standards adopted as
they occur in this thesis, but they would normally refer to the pages
of & small pocket book ot standards carried in the fieid.
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Haster sheet for field card index system

1. THE SITE
Index Number.ccceccococss
A. Soil category.
B. So0il SerieSssecessccceccsTyPeecicccscePhasCessccccs..
Site characteristics

1.

L&cality........................p 49 ) Map referencesscecess
11. Ageo'ooc-oooooo-oo.oooooooo-ooooop 49 ) Map soil symbOJ--oo'o-
111. Topogrephic data: ' Map so0il coloUurs..e.e

1. Altitudeooooooo-ooco-oooo-op 49
2. Slope. class. 00000000000 .p 49
Fom...........‘....p 50

Sy‘llfbol.c..oa.-...-..o? 50

S N SN S S

UNitesseesesosseseesp D1
3. Aspect and exposure.
Wind directionsess..p 51 ')
Shelter/shade.......p 51 )
Colonisationeeseesssp 91 )
4. Surface relief. (micro).s..p 51 )
Iv . Drainage
| 1. Quality of site Arainage.....eeeseesesssd 51 )
2. Possibility of improvement.essesecesesecssd 52 )
3, SUrface TUN=0fF.ceceessssseccscsssssssssd I )
v Parent Material
1. Solid geology/drift typeececccecscccccces

2. EITa_tion...ll...ool'.ll.'o.l--'.-.nt....



(46)

Vi. Natural vegetation.

1. Plant form and ass0ciatioNeceevesesacsesse(D 52 )

2. Special indicator plantSeccececsscsssassse(P 53 )
VII. Climatic data

1. Rainfall (nearest station)

2. Temperaturcesescessccccess

3. Frost periodssecececsosscse

4e Prevailing windSesecessess
V1ll. History.

Special reference to human influenceec.cesessssse

1X. Deleterious factors.._............-.......n.............(p5-3. )

The Site card will therefore appear as follows:-

Site Index NOeeeessescoese Ao B.
1. Map ref. Symbol Colour
II.
III. 1. 26 2b 2¢c 2d
3. Sa 3b 3¢
4
Iv. 1. 2 3
v 1. 2
vIi 1.
2.
VII 1. 2 3 4
VIl

X Arable evaluation
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The reverse side of the card shows a sketch diagram of the local

topography.

The master sheet continues in the following manner with a systematic
fescription of the soil profile, horizon by horizon.

2. THE PROFILE

1e HOTiZONeeonorosoassssasossscaessas(p 4 )

2, Colour., (Munsell)e...eceesssssccss(p 6l )

3, Texture 1, UeSeDehecesosssas(pbl )

2. G-enera.l..........(p62 )

. Coarse skeleton. Stones.
I. Quantityeesesees (p62 -)
II. Chemical nature..(p63 )
III. Shapeesccesseceas(p63 ) |
)

IV, Size........-....(p63

5. Structureoo.ocoooooo--c---oo(p63 )
6. Soil constitution.

1. Porosity, A. aggregate porosity...(pg6 ) B.between a%gregates
P 67

2. Soil ;'sompactness..................(p67)

3¢ INAUratioNee.coesesesssasccscesseas(p68)

4. Consistence (i) Wet.A.Plasticity..(p68 ) B.Stickiness... (p68 )
(11) Moiste.eeseoseenes(P69) '

(iii) Dry .......'.......(p69)



9.

10.

11.

12.

13.

Organic Matter.

1. Quahtitative...-.................(p 70

2. Qualitative...............-......(p 70

Roots.
1. Species of plants presente.ececss.(p

2. Quantity..-....ot".-oa-...o-...o(p

70

70

30 Size....o..'-oo;nocooooooooovoooo-(p),?l

lie ShaPe cececesssesscocesssancassnsl(D
5. Nature..............1;..........,(p
6. Healtheveoessesssocssacccosssscss(D
7e ABCecectncesscacssnssssacncsesanelD
Dreinage and water regime.

1, ClaSBeecesevccesoesocesssssccesssel(D

2. Soil moisture distribution in the
PrOfile- ssedesevococesesscsccecscs .(p

3, Water relationship by texture....(p
Faunal influénces on the soil.

1. Intra-soil faun8.ceeecscacocccccs
2. Extra~soil fauna.ecssesococcccnsce
3, Dual environment £aunfeeeeececseces(p
Secondary chemicalS.cesesscecocesess(D

Soil reaction

1. pH-o-ooo-oooooooo-.oo-ocoo.ao.ooooo(P

2 CarbonateSooo..oooo-.ooo-o(a) ReliCesesoss (b) PedOlogicalo

Special characteristics

(a) Drainage and water regime of the profile

(b) Mottling by horizon.

71
71
(!
11

11

T1

72"

T4

12

75
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SIVE STANDARDS

Chapter 2

The standards adopted for the coded cards were derived trom

the following considerations. ‘he sequence correlates with the

master sheet (p. 45 ).

1, Locality.

111, Lopographic data.

This is expressed in local verms with sthe
name of the farm and it possible the name
ot the field, parent parish or village.

A grid map reference is also made,

Except for alluvial soils and blown sands
the time factor seems o have lizvie
significance in describing the soils of

the region. This section therefore
difterentiates between post-drift soils,
recent alluvially infiuenced soils and soils
disturbed or otherwise infiuenced by man,

Altitude 1s estimated from the nature of
the verrain in relation to the nearest
contour or spot height on the one inch

0.5, map.

the soil map will give some indication of slope by means of

contours but it is usual to give more detailed descripiion of landforms
and similar units. Class of slopes on which the profile pit is
sited is indicated by the use of the U.S. Soil survey system (22)

(Fig.5.) - . SLOPE CLASSES ]
Class A.
 Iimits
Lower O (0°) - 1 Namei- Level-
~ Upper 1-3% (4-14°)
Clé@s B,
Limits
: Lower .l=- Eﬁ éﬁulﬁp) ot _ .
§ . Upper 5-&# 3 4# ) Name: Gentle
l N e
Class C,. Limits
Lower 5-8% (3-43°)

Upper 10-16%

Names- Moaerate

(6-9° )
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Class D.
Limits
Lower 10-16% (6-9° ) . Nemes- Moderately
‘Upper 20-30% (12-17°) | steep
Class E. | |
Linits -
Lower .20-30% |  (12-17°) Namei- Steep
Upper . 45-64% (24-33%) | -
Class P,
Limits )
; Lower 45-60% (24‘330) ' Name:- Very steep
! Upper s—— (900)

Having classitied slope in this ﬁanner it ia developed into a
system of form, which is of far more importance to the soil surveyor
(23). Form may be divided into

" (a) Uniform or even slopes
(b) Complex slopes
' l. Terrace sequences,

2, Undulations in one direction.
3. Unduations in various directions.
4, Concave,
5. Convex
6. Concave-convex., .

All combinations can be used in permutation. When describing
complex slopes the upper porvion is described first, e.g. 'pPlane-convex’,

.Surface churacteristics are further indicated by the use of
symbols on the map which add information not cieariy available in vhe

Contour sysienm,

(Fig.6.) . ;

Flat or left bank. L , )
Undulating. AN 3 o
Slight slope | 5 |Head down the hili,
.8teep 8lope A » |The length of the
Very steep slope A > | arrow covers the

! Broken and irregular ﬁwNAV\AN/~;\AJN;' extent of the slope.

- -Yerraced, lynchets —_— _
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the general topographic unit in which the protile pit is sited
is aiso of importance. “he Soil Survey of Scotland has adopied the
following Canadian sysiem.

1. Depressional wo fiat (chiefiy 0° - 0.3° slopes.)~
' o

2. Very genily sioping to gentiy undulating (0.3° -3
. slopes of low frequency

3e Undulating (1° - 3° slopes of high fiequency)

4. Genily vo moderately roiling (30 - 9°elopes)

Se Mixed undulating and roliing

6. Strongly roliing to hiliy (9o - 17°slopes)

All elope angle observations were made with an Abney level.-

~

Aspect is measured as a direction'of a &ompass bearing taken
av . rightangles 10 the teature, to 1/16 of the circle. Slopes of
less than 3° are said to have no aspect. . Sheltier and shade are
noved, for example colénisation of cooler and damper north-facing

slopes by the ash,’

Surface micro-relief is indicated.subjectively in single word
torm, for example huumocky, ridged, ploughed.

IV, SITE DRAINAGE
The following terms are used to indicate the quality of site

drainage..
(FigeT.) -- Site Drainage

8. Satisfactory. Water from any source is without
any . deleterious effect. :

a. .Seasonal drought, Water run-off and evaporation
exceed supply.

b. Seasonai wetness. Water trom any svurce remains
on or near the surface for appreo;able periods of time,

.6 Permanent wetness. This is usually associated with

: basin or valiey boitom 8iiés and usually infere some
physical impedence to the free fiow of water. It is
occoasionally found at a higher level in the BEast Durham
Plateau region where there are areas of level impervious

olay.

.y
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d. Liable to ftliood, Usually associuted with seasonal
wetness but is oiten connected wiih riverine ox
iacustrine sives.

e. Spring line seepage or flushes, foﬁnd freqﬁently
along the scarp face.

Ir., Irrigated, None in this region,

Wp. Warp soils. Found only in the extreme south around
West Hartlepool. ' :

‘the possibility of improving drainage is assessed and marked on
the card in the ftollowing manner -

( ‘Local scheme possible.
) Only regional schemes possible

Surface run-off is of great significance and is indicated as
tollows i=-
(Pig.8) _ , SURFACE RUN-OFF

SR+++ Surface run-ott invense and erosion .probabie,

SR++ Surface run-ott definite buv serious erosion
imprpbable. .
SR+ Surface run-oft is pureiy local and no abrasives

are .carried eisewhere.

SRO No surface run-off detectable.

V; Pareni Material -

Parent material plays ﬁn important part in soil formation by
virtue of iis porosity and acidity. Next to relief-it_determines the
draiﬁage quality.of the soii. Soil defeloped on local till wivh no
magnesian limestone intluence.is almost certain to have some degree
of gieying within the pror;Le. ‘the presence of quariz in erratics
and in the limesvone iuseif can coniribute tvo the reduction ot pi from
the very high alkalinity usually expected over calcamuxssolid geology.
4he infiuence of geology and the glaciai deposits is more fully

" discussed on pp.

VI. Yegetation

.As full a record as is possible is made of ihe vegetation

' encountered. ‘this involves ihe use of a notevook rather than the
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index card. Speciai indicator plants worthy oi note are however
referred to on the card.
VII. Climate

. Adequate climatic.obaervations are impossible to obtain. the
most imporiant components oi climate which atfect the soil are those
imparting moisture and energy: precipitation and temperature. ‘fhe
amount of soil moisture is governed by the amount received in
precipitation and the amount lost by evaporaiion and iranspiration,
The simple substradtion'p—Et represenis the water surplus or
approximateiy the amounv of water available for soil processes less
the amount lost in run-off. this simple formula cannot be applied without
the lengthy analysis of lysimeter waters and the establishment of
a close network ot micro-climatic stations. Oniy the broadest
climatic statements can be at present made in this region, correlating
information rrom_the thin scatter oi stations recording with varying
degrees of trustworthiness throughout the area, Intormation concerning
frost periods can often be assembled from cunversation with local
farmers and the prevailing winds can be assessed by observing bent
shrubs, leaning fences and even telegraph poles.
VIII History

t*he history of the site includes its récent use for agriculture
or other purposes, whether the land has been recentliy cilmred of shrubs
or is beiﬁg ailowed to return to scrub, or when the land was in fact
ploughed.
IX. Deleterious factors
These may overrule the good churacteristics of the soil and inciude

smoke damage, cement works, dust, chemical tactory fumes, dust from
limestone plants, waste materiels blown from neighbomring tips, sludge,
spreading trom slag heaps, liability to fire and liability to trespass,
ana the infiux of uncontrolled‘aogs.
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.. , PROFILE STANDARDS
Chapier 3

The profile index card is standardised using the following
grades.

1. Horizon

In studies of the distribution of the soils of the world it is
found that soils can be arranged in groups having a number ot profile
tfeatures in common, alithough some would object to this (4). In the
region under study groups encountered included Brown .Eartihs, Calcareous
Soils, Gley Soils, Podsolised Soils and Organic Soils., Recent work
in North America and Europe suggests the possibility ot modifying
the older established systems to accommodate soils now falling on
the boundaries of distinct groups and to iniroduce new groups (24).
There is much coniroversy surrounding this classification problem which
is not the concern of this study. The following system of horizon
nomenclature has been adopted and shoulid prove satisfactory for any
correiaiion purposes, )

. Soil Profile system. (Slightly modified from Kubiena (1953-6)

L. A superficiai layer of reiative.y undecomposed plant litter
generally of_the previous year.

¥, A superficiai layer of pariially decomposed litter with
recognisable plant remains.

H, . A superficial layer of decomposed organic matter with few or
no recognisable plant remains.

Al Organic matter mixed with mineral soil.

A2 Horizon of meximum losses of bases and sesquioxides.

AB or Transitional zone between A and B and A and (B) ana having
A(B) something of the characteristics of boih horizons., Sometimes
designated aAB.

B) Horizon between A and C in soils where there is no clear
deposiiionai horizon.

B In podsolised soils the horizon of maximum deposition of
sesquioxides and/or humus.

(B) C, Transitionai horizons between B or (B) and C but more closely
BC, allied to B or C respectively.

C(B) or

CB.
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Ce. The parent material from which the solum has developed.

CD. Material which has only in part contributed to the development
of the solum.

D. Horizon beneath the soil profile, hot being material from
which the horizon has developed, But the presence of which
is signiticant in the behaviour oi the soil,

G. Horizon showing the maximum development of the gley conditions.

AG or Horizons in which the characteristics of the respective
(B) ¢ horizons occur but st;ongly modified by the gley phenomenon.

%g)°; Hor;zons where there are alight effeeis of the gley condition,
ca. As a subscript to any horizon indicating the presence of free
CaCo
3.

'‘*he advantage of adopting a system of symbols for profile
horizons is that comparison can easily be made between horizons
congidered to be similar, in different profiles, regardless of the
depth at which they occur in the profile. A comparison of horizons
taken at the same arbitary depth~£dy not be helpful, but comparison
of two horizons givén the same symbol can be made with confidence. .
In practide it is more otten impossible in the field to designate the
appropriate symbols prior to physical and chemical analysis. Simple
numerical terms are therefore used on the field card system in
sequence down the profile with suggested symbols in brackets.

Of the soils found within the region Brown Earths were perhaps
the most common, as most of the area has long been cleared of forest
and the land devoted to cultivation. These soils are considered
to have no movement of sesquioxides or clay-sized particles down
the profile. The solum is uniformly coloured in the freely drained
members ot the group in shades of brown and reddish brown, indicative
of aserobic weathering and of the oxidised state of the iron compounds
present., Calcium carbonate or magnesium carbonate is variable.
Subdivisions are made into freely-drained Brown Earihs of low base

status and. freely-drained Brown Earths of high base status, the latter
having a pH of over 6.5. Heavy applications of limestone or other
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liming materials can convert a Brown Earth from low to high base
status,. Such conversion is usually only temporary howvever and

high base status usually represenfs a s80il that can of itself maintain
e pH near neutrality. Within the solum organic matter is completely
humified and intimately mixed with mineral soil. The A horizon
usually has a good crumb structure while the (B) is weakly cloddy.
There is generally a high biological activity and a conspicuous

earthworm population,

A further division of the Brown Earths found in this region
includes those soils with imperfect drainage. t"hey are classed as
Brown Earths with gleying. t*hey may be regarded as transitional
to soils of the gley group since typical morphological features
associated with poor drainage are encountered but to a minor degree'
and lower down the profile than in the Gley group. The surface
horizon retains to a large extent the characteristics ot the freely
drained member of the group and agriculiural properties are similar.
Soil colour at the surface may, however, be siightiy duller in tone
and the development of fine rusty brown mottles around old root
channels 18 the first indication of poor drainage. The grey
colours associated with gleying become dominant features of the profile
only beyond 15 inches. Under angaerobic conditions the reduction
of ferric compounds to the ferrous state and the loss of ferric
oxide from the surface of the clay particles results in the
development of grey faces to peds, Yellow, brown,_orange and
red moitles associated with this feature are caused by the re-
oxidisation of the iron when the soil dries out, The greyness
and moitled appearance varies in appearance and strength not only
with differeni drainage conditions but also with variations in
colour of the parent materials which can seriously mask this

diagnostic feature.

Drainage may be imperfect in these soils but there is an
adequate depth of cultivable soil before root damaging conditions
are encountered. In fact, in drought periods these soils may have
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distinet advantages over their more freely drained counterparts,
especialiy where profiles are comparatively shaliow, In wet
periods however slow drainage and heavy texture render the surface

structure liable to damage by poaching.

Yhe usual profile within the freely drained group has
horizons A, (B) and C in a deep phase, and A,A(B) and C in shallower
phases. In Brown Earths with gleying the profile is A, (B)g,
Cg or A, (B)g,C.

Calcareous soils developed on highly calcareous parent material
have calcium or magnesium carbonates present in amounts greater than
five percent and are oiten considered as a separate major group.
Profile characteristica a re conirolied. largely by the nature of
the purent material, Two sub=-groups are encountered:- The Rendzina
and the Brown Calcareous Soil. In the former the colour ot the soil
is typicaily black, very dark brown or grey and the carbonates are
-finely divided throughout? Yhe Brown Calcareous Soils are reddish
brown in coiour and the carbonate is present in fragments, weathered
but less finely divided than in the rendzina. Crumb structure
is usuaily weii deveioped and a high organic matter contentv in the
surface horizon is characteristic of the uncultivated soils, Brown
Earths and Brown Calcareous soil tend to merge into each other in
this region and separating boundaries would be difficult to establish,

Gley Soil development has aiready been mentioned in brief
outline. Ball (25) uses three subdivisions for such poorly drained
soils.

Wateriogging may occur at or near the surface of the soium
due to slow drainage of water arriving at the surface, or to.a high
ground water table causing water to stand seasomaliy or permenentiy
high up.in the solum, In the first instance water is prevented
from moving freely away through the soil by an impervious or poorly
perméable horizon that may be of heavy texture or may be heavily
indurated.

Surface water gleys have dark grey or dark brown Ag horizons
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with strongly marked rust colouring aiong root channels. The
organic matter contenti at the surface is moderateiy high and the
structure is cloddy. This horizon represents aimost the total
rovting area during dry spells when, as the water level in the soil
tfalis, small roois can penetrate deeper. These are likely to be
kilied off with the next rise of water. '

A completely gleyed G horizon is uaually beiow the Ag. Yhis

ia but a few inches thick and passes into an ili-defined set of

horizons in which yeliow and brown mottles are mostprominent in the
upper parts. On strongly coioured soils grey gleying may be masked.
During drying out shrinkage cracks appear in the BG horizon forming
prismatic structure. these cracks aliow water and root pemetration
in drier periods. The faces of prismatic structure uniits are
completely coated with gleyed materiali and are grey in colour while
within the prisme motties and concretions of rust coioured or black

iron or manganese oxides occur.

Typical surface water gleys have profiles of Ag,(B)g,Cg or
Ag,6(B)g,Cg. If the soil is practicaliy permenently waterlogged
peat begins to accumulate particulariy in baains. . Represeniative
profiles have A,G,(B)g, and Cg horizoms. When peat is deeper than
20 inches the s0il is described as an organic soil,

True podsols are not found within this region but podsoiisation
is an active process and incipient podsols are far from uncommen,
particulariy under conifer stands or above very sandy parent materials.
Vhen the biological activity of the soil is so low that the plant
lister begins to accumulate on the surface and raw humus develops,
invense leaching leads to the mobiiisation and translocation of
sesquioxides. When the process has been completed the uppermost
mineral layer is strongly bleached (Az). It is succeeded by a rusty
brown layer sometimes indurated in which the sesquioxides have-in
part been deposited - B.

In the early stages of development, when the raw humue layer is

still thin, the bleaching may not be very obvious, but the slight movement
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of iron oxide that has tdken place together with the in situ
weathering gives a distinctive yellow, orange brown colour to the
B horiszon..

Organic Soils with an accumulation of peat to greater than
twenty inches are not uncommon in the Carr lands of this region.
‘‘hey are all associated with alluvial depositis and basin topography
and are therefore moderate base status peats.

On ailuvium and blown sand with little evidence of profile
development beyond the darkening ot the surface, the Immature Soils
are found.

Brown Forest Soils ot low base status hay have been more extensive
than today. Such s0il is now almost entirely cunfined to the denes
aiong the coast or to the steeper unproductive slopes ot the plateau.

A typical protile is :=-

Brown Forest Soil

L, Undecomposed plant litter.

F. Partially decomposed litter.

H. ‘*race of decomposed orgenic matter but may be absent.

A. Brown colour with medium organic matter, moder type.
Crumb structure. No differentiation into Al and Az.

Bé. Brighter brown colour than A, A reiativeliy rich
status of free sesquioxides.

33. Less bright than B, and nearer the colour of the
parent material. ~May show some degree of induration.

C. Relatively unweathered parent material.

Brown Forest Soils with gleyed B and C horizons are equally uncommon
today but when found have a profile similar to the following :~-
Brown Foreat Soil with gleyed B and C horizons.

L. Undecomposed plant litter,

Fe Partially undecomposed litter.

H. Trace of undecomposed organic matter,

A.  Mixed mineral and organic layer, moder type. No
differentiation,

(B)g. Well defined blocky or prismatic structure. Mottliing
within and sometimes on the face of peds.

Cg. Structure usuaily massive, less moitled than the B horizmm
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. Conventional grouping of soils encountered

in Bast Durham,

Major Soil Group

" Brown Earths.

Sub=-group
High base status.

Low base status.
With gleying.

Calcareous Soils.

Rendzinas.
Brown Calcareous Soils,

Brown Calcareous Soils with
gleying,

AGley Soils.

Surface water Gley.
Gley developed on alluvium,
Peaty gley.

Podsolic Soils.

~Inoipient.

Organic Soils.

Moderate base status peat.,

‘Immature Soils.

Road cuitings in limestone
or drift.

Aliuviunm,
Blown sand.

Broﬁn Porest Soils,

' Low base status. .
With gleyed B and C horizons.{

On the index card under the 'horizon' section is given the number of ‘¢

. the horizon, its depth and

the degree of definition of the lower

boundary. All other classification based on the prévious section

avaits complete laboratory

analysis. 'The standards adopted for

definition of horizon boundaries are as follows t-

(Pig.11.). _ .
l. Sharp. Boundary within one inch transigtion zonme,
2. Clear. 1% - 2% inches.

3 « Gradual.
4. Diffuse,

2% - 5 inches.
over 5 inches.
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2. Colour is determined in the field in the fresh state and later
in the laboratory in an air-dried condition, in both cases using
the Munsell chart,

3. Texture is determined in the field by 'feel'. This is lter '
confirmed by mechanical analysis. The following list of terms
"has been adopted from the U.S.D.A. System to confotm vithvthe -
International System used in mechanical analysib.

(Fig;lz)

Texture Sand % 811t % Clay %
Sand . 90+ - =10 - 10
Loany Sand 80-90 =20 - 20
Sandy loam 40+ =50 - 20
Loam ) - 52 28-50 10-17
Silty loam = 50 50+ - 27
Sandy clay loam 45+ =28 20-35
Clay loam 120-45 15-52 27-40 .
Silty clay loam -20 . 40=T3% 27-40
Sandy clay 45+ =20 35-55
Silty Clay -20 ' 40-60 40-60
Clay =45 -40 40+

These categories are dgaignated in the fieid but mechanical analysis
results are ﬁlotted on a triangular graph divided into the eieven"
groups given above., . It is often convenient to further distinguish.-..
broad groups of texturai ciasses which will represent field te&tu;e

as it is, asfdiqtinct from pretreated and dispersed laboratory samples.
These designations are roughly correlated to the power required for
Ploughing and are of some imporiance in a study such as this. The
broad terms 'heavy' and 'light' can lead to contusion and general terms
adopted were those suggested by U.S.D.A. Broad correlation with basic
field sample texture terms are given but the general terms will noi be

altered by the results of mechanical analysis; They sre themselves




valid as properties contributing to agricultural potential.

(Fig.13) ' General textural terms

General terms. - Basic terms,

Sandy eoils.......coarse textured soils,...Sands
. .Loamy sands.

+eo moderately coariseoils....Sandy loans.

. « « Loams
Loany 80il8,:....medium textured soils..:.Silt loams.
e - .+Clay loanms

.+ moderately fine soils.....Sandy clay loams
+.8il1ty clay loams
..Sandy clays.

Clayey 80il8.c... fine textured soil"":.811ty clays
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+.Clays
4. Stoniness is ah important property of a soil horizon.
Stones dilute the finer material and make the soil more
permeable. ‘hey have also marked effects on the ease of
cultivation and are the cause of costly wear on cultivation
implements., The terms below are estimates and ciaim no
precise accuracy. Quantity appears on the index card
eimply as numbers.
(Pig.14) Stone Quantity -
Index No. Quantity
0. Stoneless or nearly so. Less than 15% stones.
1. i - 8lightly stony, not sufficient to interfere
with cultivation, 15-20% stones.
2. R Very stony, enough to interfere with cultivation
' ‘ and visibly acts as a diluent to the soil mass
‘ ' fine earth, . More than 50% stones.
3. S Occasional boulders.
4, Live rock exposed. .
5. ' ‘Rook or siones dominant

The chemical nature of the stones ia di;idéd into three groups.
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(a) Residual material which is capable of further weathering and
combination to produce fine earth. Characteristic of immature
soils this inciudes carbonates of lime and magnesia, or the
more complex silicates aﬁd alumino-silicates.

(v) Residual material not capable of further chemical decomposition
vhile existing conditions prevail, Further comminution is
possible but effects on the soil are entirely physical. ‘'his
includes quartzite pebbles and flints.

(e) Concretionary material.

The shape of the stones is divided into the following categories :

(a) Angular
() Subangular
(¢) Rounded
(d) Shaly

(e) Tabular

The size of the imdividuval stone is measured alomg the long

axis,.
1. Gravel 1/8 - ¢"
2. Coarse gravel $-#"
3 Very small stomes #-1"
4. Small stones 1 - 2%
Se Medium stones 2 - 4"
6. Large stones 4 - 8%
Te Boulders 8" and over
Se The structure of a soil is the aggregation ot its primary soil

particles into compound units which are to some extent
independent of each other, Generally soils with aggregates
of spheroidal shape have much more pore space between aggregates,
have more permeability and are more productive than soils
of similar chemistry with massive or blocky structure.
Field description of so0il structure includes :-
1. Shape and arrangement

2, Size
3. Distinctness and durability of the peds.




(Fig.15)  Structure classification (21)

General form.

Appearance defined

Nane

Size

Cubio Well defined oubes Large cubic 6 4 15 mm +
Medium cubio 6~2" 15«5 mm
Small cubie 2=1"  5=2.5 mm
Ill defined oubes Large A/R cloddy _
Angular A Medium cloddy As above
Rounded R Small cloddy
Concoidal fragments Large starchy | 3"+ 2 mm +
Small starchy | $=0" 2-0 mm
Roughly spaced Large nutty i 25 mm
solids with good Medium nutty 1-i"  25-12 mm
air space Small nutty 3 wi" 126 mm
with few air spaces Gunshot =" 6~3 mm
Large granular |Z=1/16"3-1 mm
'Small granular |1/16=0"1-0 mm
- Roughly rounded Large orumb |2t 9-6 mm
small aggregate ‘Medium orumb
particles with well Small orumb same as granular
defined air spaoce Crumb dust
Prismatic 'Well defined prisms’ Large prismatio |2x2xH 5x5xH
. ‘ Medium prismatio|ixixH 2}x2jxH
to

Small priématia

0 to
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General form Appearance defined Name Size
Columax Well defined prisms Large columnar
’ with indefinite tops - Medium columnar{ As for prismatioc
Small columnar
. lfointod columns Large joired
_columnar
Series of prisms Medium As for prismatio|
with wide vertical Small
and narrow horizontal *
" oracks.
Lauminated Flates (flat) Slabby 4+ 12 mm +
Platy " 12-3 mm
Foliated ~0"  3<0 mm
Scales (ourved plates) | Scaly: 3"+ 3 mm e+
Flaky £-0" 3 mm-0.
Polyhedral Polyhedral state Large polyhedral| 1" + 25 mm+
' number of faces Medium 1-3" 2512 mm
' Small 0" - 120 mm
Single grain or structureless
 Defined by feel Single grain 2-~1 mm
Megly 1~0.2 mm
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‘ferms used for grades of structure are :-.

1.

3«

Weak. Uniis barely visible in situ. When disturbed the soil

- material breaks into a mixture of a few unbroken unite and many.

broken units with unaggregated material..

Moderate. Well-formed units but not distinet in undisturbed
soil, . .When disturbed there are many distinct units, some
broken units and a little unaggregated material.

Strong., . Well. formed units distinct in undisturbed soils._
Adhere to one another only weakly. _When the soil is disturbed
the material consists of entire units with few broken and very
little unaggregated material.

This classification, base& on the Uxford system (21) compares:woil

for correlation purposes with the American system and was tound more
managgeable in the field than the latter. '

6. Soil constitution
l, Porosity is described under two headings.

A. The nature of spaces within the soil aggregates.

B, The nature of the spaces surrounding the soil aggregates.
(Fig.16)
Ao Aggregate porosity _
Size name ' Shape Distribution
PFine porous., O=-1lmm diameter Honeycomb Horizontal
Porous = - l-=3mm Vermiculate . Vertical
Spongy- - . 3=5mm Rounded , Oblique
Cavernous 5=10mm _ Polygonal Ubiquitous

' Dendritic

B, The naturelbf_the spaces between the aggregates may be determined

by the shape of the aggregates themselfea.- If this is the case
it i8s noted. If. the inter-aggregate porosity is due to the
influence .of flora and fauna it is desoribed under the following
standards. - R ’ ' §
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(Fig.17) _

' Be Inter-aggregate;porosity '
Name Size Distribution
Very fine fissured . (spiders web) Horizontal
Fine fissured . Over 1mm wide Vertical
Fissured 1=3 mm QOblique
Wide Fissured 3-5 mn Ubiquitous
Very wide fiésured 5«10 mm '

2. Soil compactness is standardised from the following diagnostio

features into seven grades.

(Fig.18) Soil Compactness
Desoription Spade Auger

1. Very compact (dry
dispersed clay)

will not enter, piok
needed

Virtually unborable

2 Compaoct

Enterds with difficulty
' -much fregmentation

Good bite, fills threads
with broken aggregates

3 Loose

Enters easily andxspit
falls readily into
pieces '

Particles fall-through
thread and run
through fingers

4 Friable

Digd well with fine
fragments

Comes up loosely packed

‘and does not £ill

threads

5 Mellow

Digs well, clods

just hold

Bores easily .
neatly fills threads

6 Indurated (implies
cementation).

Pick needed, then digs

easily

Spins and grinds to
' dust.

7 Tenaceous

/

Clogs and tears away
from unocut face

’
L4

{ Sucks noisily but

oomes up full,

R
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3. Induration

This is a handling property of the soil not dependent on moisture-fﬁ
content. It can readily be detected in three grades.
1. Weakly indurated. Not usually detected when digging, but o
diagnosed by stabbing the profile face with a knife. The soil
breaks easily in the hand.

2+ .Moderately indurated. Detected when digging. Soil ped breaks
in the hand with moderate pressure.

3e Strongly indurated.. .Detected when digging, and in fact causes
.difficulty. The spit is not readily broken in the hand.

4. Solil consistence

Soil consistence is a quality which is expressed by the degree of
cohesion and adhesion., It is measured by the resistence of the soil
material to deformation or rupture. Strucfure and consistence are
interrelated, the former being the resuliant of the forces withinm the
" soil, thghlattqp being concerned with the forces themselves.

As consistence is strongly infhenced by moisture conditions
it is necessary to have a series of terms for each significant moisture
state (U.S.D.A. 1951.22)

(Fig.19) -. - Consistence when wet
o evaluate this property the material is rolled between the thumb

" and the finger.
A. Plasticity. 0. Non-plastic. No wire formable.

I. Slightly plastic. Wire formable and soil mass
. easily deformed. ' '

' 2, Plastic, Wire formable and moderate pressure
required to deform soil mass.

':"5. Very plastic.. Wire formabie,and much pressure
required to deform soil mass. . .

B. Stiokiness. (a) Non-sticky
‘ (b) Slightly sticky _ : =
(o) Very sticky
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(Fig.20) Consistence when moist

To evaluatg this property attempt to crush moist soil mass in the
hand,
0. Loose. Non-coherent.

1, Friable. Soil material crushes under very gentle
pressure but coheres when pressed together firmly.

2, Firm, Soil material crushes under moderate
pressure between thumb and forefinger, but
resistance distinmetly noticeable,

3. Very firm. Soil material crushes under strong
pressure, sometimes not crushable.

(Fig.21) Consistence when dry

To evaluate this property break an air dry mass in the hand.
'Q, Loose. Non=coherent

1. Soft. Breaks to powder or individual grains
under very slight pressure.

2, Hard, Can be broken easily in the hand but
only with difficulty.

Teo Organic matter.
Much of the work on organic matter has been standardised under forest

rconditions., . Here all that need be said is that a complexity of factors
set in a definite time scale result in a very small number ofhumus
forms, These are very sensitive to the factors contrblling their
development and are generally the first part of the soil profile to
reflect changes in environmental conditionms. They are more readily
modified than the other features of the soil profile and have
important bearings om the condition of the seed bed and on natural
regeneration. There is obviously room for practical application of
the academics and theory of organic matter. A practical fielad
terminology must be designed from field experience but it should
include the relevant results.of the considerable laboratory investigation
that has already taken place. ‘he importance of humus may never be
displaced by inorggnic fertilizers, but as yet farmers have very little

deliberate control over the establishment and preservation of
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desiraple humas forms,

In field descriptiom it is usual to estimate the amount of humus
presen? in each horizon. If the horizon has over twenty percent organic
matter it is considered an organic horizon, if lss a mineral horizon.

In mineral horizoné organic matter varies and its status is indicated
thus :-

High. « « « ¢« ¢« « 13-20%

Moderate. . . . . 8=I3%

Lov...less than .. 8%
Organic horizons are divided imto:-.

L. relatively fresh litter

F. fermented litter with origin of the remains
. 8till evident.

H. well decomposed humus with very few
;eeognisable constituents.
When the H layer is more than twelve inches: thick the soill is considered
to be a peat.

Mull is an intimate mixture of mineral soil and organic matter, in
the A horizon, with the constituent parts not identifiable by means of
a hand lens.

Silicate moder has similar appearances to mull but its mineral and

organic parts can be distinguished with a hand lens.

Mor, or raw humus is usually found where there are well developed
L, P, and H layers. There is no intimate mixing of organic and mineral
parts, the two remaiming distinct. The H layer itself has a very low

mineral content.

fhe most common forms found in the region were variants of mull and
silicate moder, although mor forms were common in the denes and under.
plantation trees.
8, Roots. are classified in the following manner:
1. Kame of the plants present.
2. Quantity.
1. Abundant.... more than 100 sq. ft. of the profile face.
2. Frequent.... 100-20 per s84,ft. of the profile face.
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30 PeW.eerses.20-4 per sq. ft. of the profile face.
4. Rare.......3=1 per sq. ft. of the profile face.

3, Size (diameter) 1. Large... more than 1/2 inch,
2. Medium,., from 1/2 - 1/8 inch,
3. Small... from 1/8 - 1/32 inch,
4., Fine.... from 1/32 inch - §.

The adjectiveslong, medium and short are als® used.
4. Shape. Free growing, distorted.
5. Nature. Woody, fleshy, fibrous or rhyzomstous.
6. Health. Dead, alive, strong or weak.
T. Age. 014, young, past or present vegetation cover.

9. Drainage has several meanings, but im this case the word refers to

the morphology of the profiles. In general free~draining soils have

bright uniformly coloured B horizons. Mottling, espeeially grey

mottling is comsidered to be evidence of gleying. Thus drainage
clasaes are distinguished purely on the busis of morphology.

Drainage excessive......The B horizons are bright and unformly
coloured, although those with a small degree
of dullness and slight mottles are permitted
within this class,

Drainage imperfect......The B horizons are not quite so bright as those
of well-drained soils and they have appreciable
mottling. ‘'fhey are designated Bé(g) and
33(5) to indicate a moderate amount of gleying.

Dreinage pPOOreecciese....The Bg horizons are dull and mottling is

very evident.

The imperfeetly drained soil is intermediate between the well and the
poxxrly drained soil, though it is generally closer to the well-drained
soil in charaeteristics and in crop responses.

The poorly drained soils and very poorly-drained soils require
tile drainage before they can be successfully cultivated. Both may
have an Azg horizon, which is often a dull grey colour, but it is
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usually more evident in the very poorly-drained soils. Degree

of wetness in each horizon is also measured.

Dryeeceeesss Structural elements are visibly dry and do not
further change with exposure to the air. Yhey
become darker when moisture is added.

Moist...... Structural elememts feel moist and if exposed
to wetting they change their colour. Moist
solls can be moulded into rods of not.more than
1/8th inch diameter and i/2 inch long.

Weteoeooeoo There is visible fluid water between the structural
units or water may be squeezed from them, Colour

does not change with further wetting.

Water relagionships and soil textural classes have been discussed
by Gleniworth (26). It has been estimated that the amount of water
available to the plant in a naturally free-drained soil for the
different textural ciasses is as follows s=-

Sandy and loamy sand...... 1/4 - 1/2 inch per foot.
Sandy loams., . « « « « « « 1 inch per foot.

Fine sandy loams. . . . . 1% _ 1% inches per foot.
loams . « + « ¢« ¢« ¢« ¢« o « .2 inches per foot.

Clay loams. « « « « « « + 3 inches per foot.
ClaYSe « « « ¢7ee o o o o o3% inches per foot.

Assuming that the roots of agricultural crops reach three feet, the
amount of water retained in the three feet column varies from one

inch to twelve inches. An eight quarter oat crop will remove over
twelve inches of water. In light textured soils water shortage can

" easily affect the ocrop adversely in some seasons despite the relatively
humid climate of the British Isles.

18. Secondary chemicals

.Most chemical' deposits are due to the reactions induced by soil

water and are therefore mainly precipitative in nature. They are



(73)

recognised and classified according to their form and their colour.

Efflorescences occur on the outer edge and faces of the drying-
out structural elements. They are extremely fimeiy divided, sometimes
resembling a dusty powder and occasionally existing as a bunch of very
fine hairs or a bloom.

Dendrites are efflorescences occurring on the faces of elements
or stones to give the impression of a picture of a branching tree or
plant. Such designs are frequently found produced by manganese in
certain of the Brown Forest Soils,

Crusts represent the greater development of efflorescences in
both thickness and distribution, but usually they occur in surface
deposits resulting from the drying out of a concentrated soil
transpiration current.

Veins and tubes are usually well-definyed as in-fillings of old
root channels. They are frequently found in heavy soil in woodland and
meadow conditions. Petrified, fixed or in-filied animal holes may
be included.

Concretions occur as extensive zones of grain-like and nodular
accumulations. They are found in their greatest frequency in
sub-tropical and tropicgl soils.

Streaks and interlayers occur where the whole of a zone is
undergoing induration by the deposition of some cementing agents.
Humue columns occur in clays vhere during drought the soil mass
cracks :into deep clefts. With rainfall humus drops, or is washed
into these cracks and with the subsequent expansion of the clay is
sealed in the soil mass as a column, These columns sometimes achieve
considerable depth. The most common forms in which the various
chemical compunds occur are as follows t-

(a) ¢rystals occurring as efflorescences, crusts, interlayers
and pockets, include carbonate, chlorides, sulphates and
alkalies, all easily soluble and carried into the soil
transpiratiom current. They are found as fine crystals or
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crusts in the upper zones. Calcium carbonates such as
aragomite and calcite may be observed in the AC horizon
of certain .limestone soils by deposition from solution of
skeletal material in the percolation stream,

(B) Amorphous powders from deposits of dehydrated silicic acid
may be observed as flour of silica and may be distinguished
from other white amorphous substances of the soil mass either
by means of & drop of indicator or by insolubility or
tastelesaness on the tongue. Concretions and deposits of
irreversible material inciude compounds of iron, alumina,
manganese, titanium and phosphorus and occur in great variety.
Iron and alumina sesquioxides occur in the orstein layer of the
B horizon of podsols. Ferruginous compounds frequently
develop as black or brownr beans, grains, and ore grains, in
great variety. Spots of brown-yellow eyes and brown dots
of irom and manganese are common in heavy clays with gley
horizonsa, Other ferruginous deposits occur as brown. laminae,

brown ochreous or brown and crimsom spots and patches.

Red and yellow ochreous nodules, ochreous veins and rusty
patches often occur in root channels and in interstices of meadow
80oils of heavy clay origin. Dark purple tc brown dendrites of
manganese iron are frequently found on the faces of structural
elements and stones in soils where oxidation dominates reduction in
the gley zone. Calcium carbonate as white ‘eyes', nodules or puppets
may be found in the lower horizons of Brown Forest Soils of heavy clay
origin in which the surface run-off exceeds percolation, Dark
grains of limonite and manganese dioxide and sometimes haematite may

be recognised by their streak on rough percelain.

1I. Feunal infiuences
Faunal influences on the soil are divided as follows :-
"1, Intra-s8oil faun@.ccsscescsec.protozoa, worms, insects,
2. Extra-soil fauns...seceses....birds, cattle. _
3. Dual environment fauna.......burrowing animals, insects and
larvae.
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12, The distribution of carbonates and pH value, in the profile is
noted in the field by adopting the following procedure. A little

hydrochloric¢ .acid is poured over the face of the profile. The
points at which reactiom commences and ceases are noted and the
intensity of the reaction. Carbonates may be present as relies of
weathered parent material or as. pedological depesits (carbonates of
soda, lime, iron, and magnesia). The size, shape and quantity of
the pedological deposits are noted. Differentiation between
concretiomary and relic parent material is often difficult, but
fracturing concretions usually reveals the tendency to concentric
formation, Crystalline calciup carbonate as calcite and, less:
commonly, aragonite is frequently found in the soils of this region,
wherever Magnesian iLimestone is ofimportance in the profile. Down=-
wgshing of dissolved carbonates, from the surface into lower horizons,
results in dehydrationm to form powders or crystalline forms in
pockets in the limestone or on the face of weathered limestone

fragments.

The appearance of concretionary or deposited carbonates in the
soil profile may always be correlated with the basic ground water and
& soil .transpiration current, Soll . type may often be recognised on
the basis of such observations slome. Relic carbonates will resemble
the parent material rock in such an areas as this and can be
recognised with a pocket lens. Failing this it will be found that
nev calcium deposits are more soluble in weak acid than the rock and
are purer, leaving less insoluble residue of clay, irom compounds
‘or silica. The influence of drift is so strong in most of the soils,
however, that limestone erratics from a great variety of sources
confuse accurate identificatiom considerably. Estimation of quantity
of carbonates and sources should therefore be made in the laboratory
and field tests are realiy limited to delimitatiom of carbomate
distribution. Clark (21) gives.the following table to indicate
a rough idea of the quantity of carbonates present im the soil, by
treating a handful of soil in a basin with an excess of 10 percent HCl.
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(Fig.22) o Estimation of soil carbonates
%ca003 AudiBle effects Visible effects
Less than 0,1 - None None
0.5 _ Faintly audiBle, 1noreasing RNone

to slightly

1.0 . Faintly audible inbreasiug | Slight effervescence
: .to moderate confined to imdividual
grains. Just audible

2,0 Moderate to distinct, | Slightly more general
heard away from the ear. eftervescence visible
_ at close inspection

5.0 - Easily audible Moderate effervescence|

Bubbles to 3mm, easily
vi sible .
'10.0 Basily audible : General strong
o : effervescence.

Ubiquitous bubbles: to
Tmm, Clear.

The above information is recorded on the cards for every profile.
Hand auger bores are not recorded in such detail but each profile pit
~and each bore are recordbd on the soil'map according to the following
standarda. |

l. The Series name given by a two letter symbol .8+ DU =
. . Durham Series..

- 2. The texture of the surface soil andits depth e.8. SL 9"
; (Sandy loam) .

3+ The texture of the second horizon and, if worth comment,
the third. .

4. The drainage class of the site.

Each pit or bore is marked with a dot on the map and will 1ndicato
the above information in the following manners
: e BU
SI9"
CL+St.

.
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Auger interpretation is not simple BHut soil boundaries are

largely based on it, It is necesasary to have aliernative substantiation

wherever possible and change in profile can be expected under the

following combined (if possible) conditionms.

(a)
(v)
(e)
(a)
(e)

Change in lithography (on the auger).

Change of topography.

Change in the vegetation or the condition of the crop.
Change in the colour of the soil (if ploughed).
Difference in feel and sound underfoot whem walking.
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Methods of Analysis
Chapter 4

The methods adopted in this survey are basically well-establislied,
but they have been modified to suit the soils encountered and the
capabilities of available laBeratories.

The avoidance of 'clutter' is the main guide to the final form
of reporting, and many analyses that have proved superfluous or that
can be combined more simply are not reported ;nﬂividually.

While this conciseness is desirable and while the chemical
analytical methods are basically well-established, Soil Science has
not yet reached the stage where reports such as this can be made without
some description of the laboratory methods adopted and reasons for any
modifications to recognised procedure. Full description is therefore
oftered here tp avoid confusion and facilitate co;relaﬁion.

Analiysis was made to estimate the following:- mechanical
composition, pH, carbonate content, organic carbon and organic matter,
loss on ignition, organic nitrogen, available nutriente, exchangeable
cations and m.eq. percentage of the total major metallic catipns.

The above analyses were made for every horizon of every profile
taken. Samples were always analysed at least in duplicate and often
up to six identical analyses were made on the same sample. ‘This is,
needless to say, extremely time consuming when the major concern: is
survey and correlation, but it is essential to give any statistical
validity to the interpretation of results. Final reporting has been
ruthlessly selective and only typicai, significant or cumulative
information is offered,

Methods. (a) Sampling.

The profile pit is.dug to a suitable depth which will vary
according to the .depth of solid rock, the nature of the parent material
and the depth oforganic penetration, and the actuai difficulty of
digging, but the more usual depth is about five to six féet. The pit
is oriented to catch the best light and description is made on the long
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face which can be picked and disturbed at will. The appropriate
narrow face is then cleaned and samples: taken. There are various
methods of taking samples. It can be picked and prized from the
surface or dug out with a spade. The most satisfactory method
however was to cut a block out with a strong knife and slice the
outer face from it to avoid contamination. It is then put in a
numbered polythene bag. Where the soil is too loose and sandy for
this procedure a core sample was obtained by forcing a tube into the
face and gently twisting it out with its load of soil. Sampling:
was always commenced at the deepeét horizon to avoid contamination
by spill from higher up the profile.

Samples were immediately returned to the laboratory and moist
PH and colour recorded. ‘theremaininggample, about fourteen pounds
weight pei horizon, was. air-dried and reduced to a fine earth sample
by mortar and pestle and a 2 mm sieve. ‘This was botfled and all
further analysis was made on this fine earth sample. Before each
analysis a bottle of sample was quartered to obtain a representative
sample of the appropriate weight.

(v) Mechanical analysis

In 1927 Bouyouces (27) iniroduced the hydrometer method for
mechanical analysis which enebled the lengthy procedure used for example
in/%?%etﬁl method to be reduced considerably. The hydromeﬁer was
originelly calibrated to read grams of material in suspensionm by
using a sample of known constituents. In 1928 Bouyoucos (28) using
Stoke's law suggested that the hydrometer could be used to obtainm
a more complete accumulation curve. ‘he hydrometer had to be correlated
with known soils but settliing rates according to Stoke's Law do not
correspond with this callibration. It appears that the hydrometer
readings at a given time determine an average density of the whole.
suspension which.is empirically related to definite size groupings.
Bouyouces has shown that there are different concentrations in
different gwmcotions of the suspensionm but that the hydrometer gives
an average reading for the whole columnm. There have been many
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theoretical criticisms of the Bouyouces method. Day (29) made an
e;haustive study of the method and derived a new theory which appears:
to satisfy the demanis of the critics. His theory is based on the
fact that the density of the suspension is a logarithmic function

of depth, Bach cylinder used is measured to calibrate the hydrometer
on the basis-of effective depth. A nomographic chart eases the
calculation of results but the method is very lengthy and impracticable
vhen analysing large numbers of samples single handed. TUsing
modifications of the Bouyouces method, derived from the British
Standards adopted for soil engineering, the rate of analysis is at
least five times as rapid as Day's method. Slight .inaccuraciles

in settling rates will not show when results are plotted on a
triangular graph for final textural grouping. -

The method adopted was, therefore as followsi- From the
fine-earth sample weigh: out 60 grams and mix with 150 mls. 20 vols.
hydrogen peroxide in a wide necked 500 ml comiecal flask. Stir for
five minutes until the frothing has subsided and then.allow to stand
overnight under a loose cover. Heat the flusk gently until the
frothing has subsided and boil the liquid down to 50 mls, Wash the
cooled contents onto a grade 50 filter paper and filter through a
Buchner fummel using a gentle vacuum, Dry- at 50 = 66°C for at least
sixteen hours. Weigh the remainming sample to establish loss of humic
matter through oxidation. Treat the remaining sample with 100 mls,
N/1 HC1 and allow to stand overnight. VWash, as before, through a
Buchner funnel till completely acid free. Dry and reweigh to establish
the loss of carbonatea. Transfer the reamining soil to the baffled
bucket of & mechanical stirrer and add 100 mls. of warm sodium
hexametaphosphate dispersing agent. (50 grams of Calgon and 5.724
grans of sodium carbonate to one litre.) Add a further 110 mls.
distilled water after ten minutes and stir for at least twenty-five

minutes,

Wash the dispersed sample into & 1,000 ml. measuring cylinder and
top up to the litre.-mark with distilied water. Place in a water bath
controlled te a temperature of 20°C and allow to stand for half an hour



to allow the contents of the cylinder to assume the constant
temperature. Shake the cylinder end over end for one minute and
replace carefully in the water bath, At four minutes thirty

seconds slowly lower the Bouyouces hydrometer into the cylinder.

(when not actually takinmg a reading the hydrometer should be kept

in a cylinder of water at the same temperature as the sample to be
recorded). At exactly. five minutes take the first hydrometer reading.
This represents. the combimed silt and clay fractions. Remove the
hydrometer and replace in the same manner at exactiy five hours.

This will represent the clay fraction alone. Resulte are calcujated
to percentages of the sample remaining after pretreatment. Correction
for temperature differences is noi necessary if the water bath
functions correctly. A correction factor made necessary by the

use of sodium hexametaphosphate is determined by making up 100 ml.

of the solution to 1 litre in a cylinder and recording the hydrometer
reading at 20°¢. This is substracted from all other hydrometer
readings taken,

Most of the liquid, inciuding the e¢lay fraction is poured off
and the sediment should be washed through a 72 mesh sieve into 400 ml
bBeakers marked at 190 cm. Using a rubber policeman and a constant
flow of water wash the coarse sand that is held on the sieve until it
is completely clean. All the water.use& is retained in the beakers,
which are filled ' to the 10cm. mark and allowed to stand for a time
near five minutes. The exact time is governed by the temperature
of the water used. After the appropriate time has elapsed the fine
sand should have sedimented to the bottom of the beakers. All other
contents are carefully decanted. Decantation is repeated until the
water in the beakers above the fine sand is absolutely clear after
calculated settling time. .The fine and coarse sand fractions are
filtered separately and even dried before weighing and converting to
percentages. The different fractions are totalled and any losses
or gains are noted. All fractions, expressed as percentages are
Plotted on & triangular greph to establish textural classification.
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(e) pH

This is determined on a laboratory pH meter before and after
drying. The soil:water ratio adopted was 1:2.5. 10 gms of soil
and twenty five mls. distilled water are mixed im a beaker for one
minute using a low-powered mechanical stirrer with a glass paddle.
Lt the end of this time the sample is transferred to the meter and
after leaving the electrodes immersed for exactly forty seconds to
allow the instrument to stahllise, the pBE reading is recorded. The
PH of the distilled water used in.the solution is also recorded and
supplies with too widely differing measurements are rejected.

(d) Total carbonates

Treatment with N/1 HC1l and titration with N/1 NaOH was found
to be the most convenientme:thod, The Collin's calcimeter although
claiming greater accuracy is far too slow when dealing with a large
number of samples. The accuracy of the speediei titration method
vas tested with pure CaOO5 and gave very satisfactory results.

Weigh 5gms of fine earth. sample into a tall 150ml beaker. Add
100ml. N/1 HC1 and stir several times during one hour. Allow the.
comtents to settle overnight and pipette off 20mi. of the supernatant
liquid., ‘fransfer this to. an Erlenmeyer flask and add 15-20 drops
of bromeo-thymol. blue indicator solution. Titrate with standardised
N/l NaOH, If the liguid pales during titration so that no colour
can be distinguished.add more imdicator. The end point is a sharp
change from yellow to bBlue. Blanks are run to obtain the titre of
the HC1l and trial rums with pure cacos serve as a useful check. The
perceniage calcium carbonate and magnesium carbonate is obtained from
the following.expression. :

% carbonates = (Blamk titration - Actual titration) X 5.

(e) Organiccarbor and organic matter,

The chromic acid method based on spontaneous heating by dilution

of

sulphuric acid involves essentially.the same procedure as Schollenberger

(30) except that less heat is produced than when externally aspplied.
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Because of this, less orgenic matter is oxidised. This is held to
be an advantage (31) since the less active organic matter is not
measured. The lower temperature produced tends to differentiate

soil humus from other sources of organic carbon. Dry combustion
includes most of the eemental and near elemental carbon but the
Walkey-Black method, from which the procedure adopted here is derived,
excludes 90-95 percent of the less important carbons. This merit

is of great imporiance im the region under study where the drirft
materials contain considerable quantities of coal im various states

of weathering,
Procedure is as follows:-

Weight out lgrm of fine earth sample into a 500ml.
conical flask and add 10ml. potassium dichromate, and 20ml. concentrated
sulpharic acid. Agitate gently for one minute and allow to stand
for thirty minutes. Add 200ml, distilled water 10 ml. phosphoriec
acid and 20 drops of 0.5 percent diphenylamine indicator. Titrate
with 0,.5N ferrous sulphate solution until the colour changes: through
blue to green. The end point is at a one drop colour change.
Repeat the procedure with blanks containing no soil,

Results are calculated from the following:=

Organic carbon = mls potassium dichromate reduced x 0,0039 x 100
Weight of soil.

When the number of mls. N potassium dichromate reduced =R

Blank titratiom = 3

and Sample titration ' = T
R=1 (5-17) or R =10(1 - T)
s S

The correction factor 0.0039 is derived from the following.
The meq weight.of carbon is 0,003 and the recovery factor (Walkley)
is 77 percent or 100

The factor is therefore 0.003 x 100 = 0.0039

77
Therefore % organic carbom = 10 (1 - T/S) X 0.0039
Weight of Soil
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Using the correction factor 1.724 (soil organic matter contains 58

percent carbom) the percentage of organic matter can be obtained.
(£) Loss on ignition.

This estimation was obtained simply By weighing the difference
between ovem dried sample before and after ignition for thirty minutes
at 450°C. As no value can be found in the resu}lts of early samples
this procedure was abandoned.

(&) Total nitrogen estimation. (Modified Kjeldahl method)

The original Kjeldahl procedure has been frequently modified but the
determination of total nitrogen is not as simple as it is often thought
to be and modifications should be introduced with caution. Many
associated difficulties can lead to very low results. Up to an hour
of gigestion may bBe required after the digest has made its significant
colour changes, to release the total nitrogen. The most important
consideration is the catalyst selected and the digestion temperature.
If the temperature is below 360°C the release is slow or incomplete,

If it rises to over.410°c there is some loss of NH3 from the mixture.
The soil is more finely ground than normally and soaked for half an
hour in distilled water before treating with sulphuriec acid. ‘this
aids the achievement of complete oxidation. The catalyst chosen
was the Kjeldahl tablet manufactured by Boot's. It contains 20
parts copper sulphate, 0.005 parts selenium and 100 parts anhydrous
sodium sulphate, total to 2.5 grms.

Digestion is achieved by weighing out 20 grms of ground fine-
earth sample into a Kjeldahl flask with 60ml, distilled water. This
is allowed to stand for thirty minutes. Eight Kjeldahl tablets and
40 ml. concentrated sulphuric acid are added and the temperature .
gradually raised on the thermostatically comtrolled Kjeldahl rack.
Digestion proceeds until the colour of the mixture changes to blue,
green, yellow or straw colour and then for a further forty five
minutes to one hour. The solution is then allowed to cool but not to
crystallise and is transferred to 250 ml standard flask ﬁnd made up to
the mark with distilled water. Ten ml, of each sample is distilled
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in the Markham still into 10Oml. boric acid (and mixed brom cresol green
and methyl red indicator adjusted to pH 4.5 and a purple red mid-point
colour. ‘the sgmple is titrated with N/100 HC1l "back to mid-point and
the result is set against a blank., Percentage nitrogen is calculated
by simply mulitplying ml. acid required by the same less the blank by
0.35.. The percentage nitrogen can then be combined with percentage
carbon to give the C:N ratio.

(f)  Availahle nutrients.

No modifications were thought necessary and normal leaching and

colour or spectrum analysis procedure was followed.
(g) Cationic exchange data.

Because of the high calcium and magnesium carbomate content of
most of the soils encountered certain modifications to standard procedure
were adopted. A 2,5 grm sample was leached with N ammonium acetate
and sodium and potassium cationic status was determined in the normal
manner using a flame photometer. Extracting calcareous soils with
NH40£c.dissolves Ca and Mg extensively. The use of 0.2K B‘aCl2 -
triethanolamine was found satisfactory as the B’a.CO5 coats the surface
of calcite and .dolomite. and makes them insoluble, given a satisfactory
pH of 8.1. The leachate thus obtained is analysed on the Hilger Watts

atom absorption apparatus to obtain calcium and magnesium cationic status.

Total exchange capacity was in the first instance determined as
totael sodium By leaching the sample after the ammonium acetate leach
with sodium acetate. The excess sodium was taken off by leaching with
methanol. Results were highly unsatisfactory and did not resemble in
total or even proportionally the sum of major metallic cations
determined individually, More comnsistent results were obtained by
leaching with sodium acetate after the BaCl2 - trethanolamine treatment.
This measurement should in no way be considered as highiy exact, but
rather as an equilibrium measurement under the conditions chosen.

This led to agreement with the opinion that 'Next to lime requirement
no other soil comstant perhaps, is so0 widely used and yet so little

understood as "base" emchange capacity.' (32)., Comnsidering the
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difficulties: encountered and the unreliabiiity of even the better
results, total exchange capacity determination was not made on many of
the soils, A more rewarding estimation was of meq. percentage of
individual cations based on total major metaliic cations by addition.
This enabled full correlation and allowed satisfaétory consideration
of fertility in relation to individual ion antagonisms. Ratio and
proportion are certainly of more value than supposedly exact totals.
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SECTION THREE
SOILS

The soils of the East Durham Plateau are formed undexr the

influence of the following factors and processes:-

l., Parent material

2, Topography ..

" 3. Soil movement

4. Veathering and drainage.
Yhese factors are interrelated and their reiative importance varies
in different locations.

9922325-% - " Parent material

As already described there~are three'major sources of parent
material. s various drifts, the Magnesian Limestone and alluvial
deposits. ' ' )

The glacial drift can be grouped in several ways according to
colour, texture, depth or stratigraphic similarities. From the
various criteria a four-fold division is found suitable.

(a) Single drift of the. west. Where developed to more
than four feet in depth these provide soils varying from silty loams.
_through clay loams to clays. The surface horizons vary from loam to
clay loam. fhere is usually some ciay movement and accumulation with
a resulfing (B) horizon which may be Clay. ‘he parent material is
within the range Silty-loam to Clay-loam. An example of a typical
profile developed on this kind of drift is given. :

-(Fig.23)‘ : ~ Profile 140 .
-_-,Clar',f Silt %  Total sand % Pexture
lo ‘| 33 13 52 - |Clay-loan
2. | 3T ©o13 . 50  |Clay
3. 27 26 46 Clay-~1loan|

(Note in allcases where percentages do not add to 100 this is because of
rounding off tovwhble numbers, and experimental losses,) '
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In some cases where there is better Limestone, diiferent conditions

obtain'. -

A horizons are usually deeper and more friable falling imto

the Loam category.

There may be some slight movement of clay

' represeniing incipient podsolisation, and very slight accumulation
at the top of the unweathered parent material or at the surface of

the Magnesian Limestone.

Profile 9

(Fig.24) - | i s -

" Clay % Silt % Total Sand % Texture|
I, 13" 16 i6 54 Loan
2. 4-10" 19 19 59 Loam
{3. 10-20" 16 17 64 Loam
4. 20-36" 30 17 . 46 Clay Loanm

Clay accumulation was noted at the bottom of the plough layer in‘this
profile which represents the beginning of a plough-pan an incipience
' not uncommon in clay soils of this region.

(b) In the east, drifts with a dominant red component
in their colour and triassic material identifiable.in their mass are
. encountered. There is a.similar division, into heavy and lighter
dritt materials with associated drainage differences, as in the west
" but for different reasons.. Most of these drifts are deep but some
.are basically higher in clay status than others. Those with a high
clay status, sometimes far higher than clays in the west, fall into
the same Soil Series as their Carboniferous-Permian drift counterpaita.
The lighter drifts form a basis for a separate Series which has local
variations according to topography and soil movement.

(Fig.25) Profile 56 . . o
_ : © 1. | Clay % 9ilt %  Sand % Texture
R O T 0-14' 19 13- 68 Loam
2. T-15" | 20 17 62 ‘Loan
3, 15-26" | 22 19 58 - Clay-Loam
4, 26=39" | 20 18 62 Loam
5. 39-48" .| 21 17 - 61 Loan
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(Pig 26) Profile 57
2. Clay% 511t % Sand % Texture
l. 0 - 12% 13 R V- T4 Sandy-loam
2. 12 - 36" 21 . 12 65 Loam
3. 36 - 48" | .24 : 13 62 Clay~loam
4. 48 - 56" 24 20 55 Clay-loam

The first example represents a fiat side and some clay movement

with accumulation below the plough level. The second example
represents a profile infiuenced by soil movement, which is more typical
of these materials which occur on hummocky and rolling terrain. The .
fourth horizon in this case, though not texturally distinct is visually
the only completely in situ material. .Clay content rises from surface
- to depth, silt is constant .and sand percentage falls, as clay increases,
" up to the abrupt change at the unweathered driit material.

(¢) Mixed and re-sorted dritts. There is a morainic
belt where the above-mentioned drifts are seen in intimate mixture
or varied juxtaposition. In some ways they behave similarly to the.
heavier dritfts of the east and west, but. there are. several distinctions
and they encompass such wide stratigraphic variation that they form the
.5asis of a different Soll Series. They would perhaps be better grouped
as a specific Parent Material Association with incluled Series
established as a result of wery detailed mapping, bﬁ% the complexity
would be prohibitive of intelligibility. They include variations
wiithin very smalidistances . that, weré it not for complexity, could
be included in other Series. Where larger distinotive.areas are
developed they are inclu&ed in their. appropriate Series. There is
no one typical profile but the following is an example of what can

4

ogccur,

(F1g.27) . [Pzofile 48
, Clay % Silt % Sand % Texture i
0-12"] 18 14 65 Loam
12 ~ 50" 37 36 . 26 - Silty Clay-Ioam
50 - 70" 36 © 38 25 . Silty clay-loam
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A more comprehensive picture of the variations encountered can be
obvained -on inspection of the appropriate parts of Sections I and II.
Sorting of drifts by agencies subsequent to the original deposition
will bve cénsidered later.

.(d) Sands, sands and gravels and mixed sandy or sandy and -
gravelly clays. There are-distinct morainic units which result in
a lighter soil parent material than found elsewhere .in the region.
Exact mechanical composition may vary, but the unitying distinction
is lightness of texture. Coastal consolidated blown sands and limited
~ exposures of the Middle Sands of the drift sequence are inciuded in
this grouping.

An example of a profile on a kame-like feature of water deposited
sands and.gravel shows stratigraphic variety regardless of soil fo;ming

~ processes. _ _
(Fig.28) ~ Profile 50 '
| Clay % Silt % Sand % Texture
1. O =-T" T | T 86 Sand
2, T =30"| 7 ' 9 - 84 Sand
3. 30 40"} 9 8 - 82 . | Send
4. 40 -50"| 6 1 93 Sand - #
5. 50 -60"| 4 1 95 - “Sand y

An example is given below of the other extreme, a protile with a
comparatively high clay content in the;fine-earﬁh sample but with
sufficient small gravel to ensure good drainage and easy cultivations:~-

(rig.29) ' . Profile 1
. |Clay % Silt % Sand ¥ | Texture
le 0 = 947 26 14 7 60 - Clay loam
2. 94~ 15" 35 16 49 Clay loam
3, 15 -30"| 28 19 52 - | Clay loam’
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Thin soils developed over limestone. Only very rarely do
profiles develop in which there is no visible evidence of drift
influence and even here the possibility of drift material being
discreetly incorporated into the profile cannot be ruled out..
One Rendzina-like profile will serve as an example.

(Fig.30) Proiile 2 ‘
. Clay % Silt % | Sana % Texture ‘
1. 0 - 4“1 19 19 . 6l - Loam

Oniy one horizon is developed in this form bBut as drift influence -
increases a (B) horixon emerges. There is usually a good proportion
of clay in the drift,

(Fig.31) ' _ Profile 3
| Clay % 8ilt % Sand % Texture
1.1 5" 10 15 73 Loamy sand
|25 flif 25 15 .| 58 . Clay-loam

As depth'increases o’ sometimes even when atill'very shallow, the profile
is more developed and a further horizon appears. This is weathered
drift directiy over the limestone and.limestone fragments and weathered
limegtone powder is usually intimately incorporated.

(Fig.32) Profile 34
' - Clay % silt % Send % Texture
1. 6 - 4" | 14 16 65 Losn
2. 4 - 9" | 24 ' 21 56 Clay-loam
3. 9 -12" | 21 _.20 56 Loam
_ 4, 12-20" Brecciated limestone

It .will be noiided that the (B) horizon shows textural signs of clay
accumulation and on dried out faces clay coating of individual peds is
very olear, ' ' '

~

. From thie depth there is a transition to the better drained deeper
dritts of the plateau, as typified by the fpliowing profile.
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(Fig.33) | Profile 39

Clay % Silt % Sand % Texture
1, 0- 13" | 7 17 70 Loamy Sand
2, 1%-20" |14 = | 21 - | 63 Loam |
3, 10-21" | 18 | 26 53 Silty Loam
4., 21=32"% 1. 45 52 . * 8ilty Loanm

There. .was little sign of clay coating in this profile. Horizon 4
is a highly weathered powdery limestone. '

‘'here are variations beyond the simple three-fold patfern of
progression described. There may be varying ciay content in the.
parent material. . If the clay cuntent increases a profile may develop
with similarities to soils on the deeper clays but because of the
shallowing of phgse, which is probably far more significant agriculturall;
it is grouped with these limestone soils. The .proximity of the
limestone surface is of great importance, particularly to drainage,.
- and while the last profile exhibits some signs of imperfect drainage
the following does not,

(Fig.34) - Protile 1

‘ Clay % Silt % Sand % Texture
1.2 -.7"| 17 17 - 65 Toam
2, 7 12" 24 15 . 60 | Clay-loanm
| 3. 12-18" | 36 17 .| 48 " | Clay
4. 18-24" |9 20 71 Loamy sand

Horixzon 4 is again weathered limestone and it will be noted that it
iw neither as far down in the profile nor itaelf as thick as thé
' corresponding horizom in (39).

There is further variation depending partly on the type of
limestone beneath the profile. For example some beds are of a very
powdery, .easily weathered material. 1In the profiles already described
the drifts have inocorporated within their mass varying amounts of platy

R
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or angular limestone fragments with some wegthered-liméatone powder.
This solid limestione does not alter the texture ofAtné fine earth

and the éoils are, especially when déep, comparatvively heavy to

handle. When the incorporated limestone is entirely weathered powder,
however, the texture and cultivation potential is significantliy '

altered.
- (Fig.35) Profile 4
Clay % , S11t % Sand % Texture
l. 0 -%"| 9 18 T3 Loany Sand
2. 5 =13" | 12 18 70 {1 Loam
3. 13=-13%" il 22 66 Loamy Sand
4. 13%-24" 0.4 | 22 67 Loamy Sand

Horixop 4 is ﬁhe wegthered powdery limestone.

All the above variations were so logically patterned in
progression as to be thought validly included.as types or varieties
within one Soil Series. A variation more distinct and decisive
resulted in the establishment of a separate thin-soil Series. 1In.
tvo significant areas in the region the drift is quite thin and has
during its deposition ripped the surface of the .limestone far more
seriously than elsewhere. Instead of normal incorporation of limestone
into the drift the whole mass is an intimately'mixed—amalgaonf
limestone and clay with the 1imestone.forming the major part. In
Places bands and wedges of limestone.occur within the profile above
more balanced soil mixtures. The scraped surface is variably filled
with drift and coal bands which pass down cracks and hollows. The
resultant parent, material and indeed the whole.profile is therefore
_'éignificantly more sandy than the other thin soils of the region.
Types similar tg'the heavier counterparts are discernible. Fox
example, single»horizon profiles are common.

(Fig.36) Profile 32 .
. g Clay % Silt % Sand % Texture %

1. 0-15" 9 = 14 T4 | Sandy loam
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A second horizon is commonly incipient but often not a8 well developed
as in the earlier soils,

(Fig.37) o Profile 31
_ -{Clay % .| Silt % Sand % Texture
‘le 0 - 5% 9 i T :.“ - 80 ) Loamy Sand

2. Weathering parent material with some crumb ‘séructure
but mainly pitted limestone fragments.

Where better developeé, the second horizon is stili only weakly stabdle
in structure in most cases. _ '

(Pig.38) . Protile 30 | _‘
Clay % - 81l % Sand % Texture
1. 0=-2" 7 18 74 Loany Sand
2, 2 - 4| 5 ot 75 Loamy Sand
3. 4" + Weathered limestone

There are thicker developments in exact correspondence with the earlier
Series but again these are very sandy despite the increased depth,

(Pig.39) ' Profile 29 |
Clay % S11t % | Sand % Pexture
1.0 = 17| 2 25 70 Loamy Sand
1-48"111 | 21 | 62 Loam
3 3...4@-1454 13 | 25 - 62 Loam
4.148-294" Weathered limestone

1.3 Alluvium, There are two forms into which alluvial deposiis are
' ,differentiat'edv.-.’._ Valley alluvium is fouhd in bottom land alongside
streams and in other depieasions. * Profiles are very variable as the
following examph indicates. . 7 |

(Fig.40) Profile 47 | g
. Clay % 811t % Sand % Texture
1. 0 =127{ 15 13 72 Loan
2. 12-25"| 20 | 5 ° 74 .| Samy Loam
3, 25=40" | 11 . 7 82 . | Sendy Loam
4. 40-T0%| 4 1 83 ___ Loamy send wish grave
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The other oclass of ailuvial materials show_méra distinctive features

in association with peat, silt, sand and mixed bands in differing .

sequences. Two examples will show the differepoea that can ococur,
(Fig.41) Profile 16
Clay % . S11t % Sand % Texture
1. 0 - 5" 23 14 62 CIayU}oam
2, 5 -18" 29 10 61 Clay-loam
3. 18=21" 34 9 56 Clay
4. 21-36" 23 _ T 69 Sandy loanm
(Fig.42) Profile 17
| Clay % - S511% % Sand % Texture
1. 0 = 5" 27 17 56 Clay-loam
2. 5 -12"| 29 15 56 Clay-loam
3. 12-24"} 23 11 66 Clay-loam
4. 24"+ 51 30 20. Silty Clay

In both cases horizon.4 is succeeded by laminated clays which persist

to at least fifiy feet.

* In places various forms of drift similar to those in 1.1 occur

over the alluvium or perhaps as remnants of islands above at least.

part of the lacustrine deposition.

These show horizon development

more consistent with pedogenetic processes but even here resorting
of parent material regulta in poh-genetio stratification,

(Fig.45) Profile 21
 Clay % Silt % Sand % Texture
1, 0 - 7| 23 16 61 Loan
2, 7 -11" 24 14 61 Clay-loam |,
3, 11-20% | 33 .16 50 Clay-loam
4. 20"+ 31 23 47 Clay-loan




)Fig.46) Profile 25
o  lcley % Silt % Sand % Pexture
1. 0 -__'e-" 21 15 61 Loam
2.6 -13"| 21 45 61 Loan
3. 13=18"| 33 . 15 51 Clay-loam|
4. 18-66" | 61- 24 16 . Clay |

Most of the alluvium encountered are subjected, depending on

‘topography, to ground-water gleying.
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In discussing parent materials emphasis has been laid on texture.

Of course texture is not_fhe_only‘factor influenoced by parent material

but other considerations can be discussed more adequately in the

'.ensuing‘soheme.
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Chapter 2
Topography
2.1 As depth of profile can be visualised increasing on the much

simplified diagram (Fig.43), an imaginary B-W transect which helps to
demonstrate Series development, so & valley-ridge transect can help to
explain topographic influences on the scarp edge, (Fig.44). It is
clear that in Fig.44 features of the soil profile very similar to

those in Fig.43 are encountered.although not in.the same sequence.
Instead, an irregular topographic Soil Catena is formed. On spur X
there is a zone at the top of the hill with thin single horizon profiles
direetly above the.limestone. These are the same soils as at a in
Fig.43. Becéuse_of topography and the relatively high rainfall at
this elevation (500ft+} there is some active soil erosion. This

leads to slight thickening in zone 2, The soil may still be moving
and still does not exceed 12" so there may be no second horizon,
Sometimes however because of lodging in irregularities in the limestone
surface there may be a.second horizom of weathered material inciuding
drift. Often where hollows are filled in this way the vegetation
seems to slide over the surface without exiending its rooss into the
lodged material. In other cases mature profiles develop using

lodged material as an essential part of the solum. These three forms
are .so mixed together in small areas that they are grouped together

as one transitional type as the ab comnotation, which will be developed
later, suggests..

Below in zone 3 is a virtual free face where vegetation at best
clings to the limestone. In some restricted site soil persists
but mative rock is usually exposed. Zone 4 represents a more
complicated section which is receiving material from above and. shedding
material to zone 5. Here depth of profile is increased to 12-18"
and apdrent material is always present and often a (B)/C or (B) horizon.
Bhere the (B) is particularly well developed and clay coatings on the
ped faces begin to alier the drainage regime the solil can be safely
grouped with.c soils of Fig.43 or zome 9, Fig.44. The reason for
this is agriculturally bBiased. Despite shallowness such well
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developed profile characteristics inhibit the frequent summer scorohiﬁg
encountered on a and b soils where there ;s exocessively free drainage.

Zone. 5 represents a colluvial zone, which will be dealt with under
Soil Movement.  Zone 6 alongside the stream bed exhibits all the
typical characteristics of a ground-water gley soil. There is some.ft.
limestone in the drift material and particularly near the stream some
alluvial material. The riagnesian Limestone surface is either at
considerable depth or is . breached completely by erosion which took
place before Glacial deposition. The surface horizon is usually
a humus-rich clay loam. There is a clay (B)g and a G horizom of
8ilty loam texture.

(Fig.47) | Prorile 14
o Clay % 811t % ' Sand % Texture
1.0 - 13" | 33 | 13 53 Clay-Ioam
2. 13- 22" | 37 13 51 , Clay
3. 22-50"+ 27 _ 13 55 Silty-loam

" Mention.of the development of the.original valIey before poat-Glacial
times is enforced by the differing formes of slope between north and
south-facing facets. The south facing slope is often far steeper than p
its north-fecing counterpart in accord with classic glacial erosion,

(This is occasionally reflected in farming practice vhen advantage is . i
made of the gentler slope which is more congenial to tractor ploughing.
More oiten however the northerly aspect outweighs this advantage and

prevents arable use).

. The s8o0oils in Spur Z are not, therefore, in the same sequence as those
onX... Zone 7 corresponds with zone 5. .Zome 8 corresponds with 4, but
"is at a.différen@faltitude. - There is no free face., Zone 9c¢ is.
at the same elevation as la but thé ridge top is more extensive and there
is less erosiom. Drift influence is substantial and soils identical

N

to ¢ in Diagram 1l are found. ST Na
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Chapter 3 . . Seil Movement
3.1 One case of soil movemeant left over from the previous

- chapter must be described first. In Fig.44 zones 5 and 7 represent
colluvial belivs circling the foot of many of the scarp spurs. The
geological 'soil' is deep and often the solid limestone is not .
encountered within 24" or even many feet of the surface. Profiles
are thus in one way distinct from zone 9 Fig.44 and ¢ soils (Fig.43)
but they are grouped with them. As they are collecting sites from '
zones l-4 and 9-7 they have large quantities of weather limestone

in their mass and they behave in a similar way to other c soils.
They have a well defined A horizon, which is usually a loam, over

an equally well-defined.(8) also.a loam. The parent material is

& sandy loam dominated by a free-draining structureless mass of "
weathered limestone fragments.

(Fig.48) _ Profile 12

Clay % silt % Sand % Texture
1.0-7" | 19 ., 10 63 | Ioam
2. 7-14" | 19 10 | 65 Loan
3. 14-36"4 _ Weathered limestone, fragments.

The first indication of colluviation encountered was- the colleovion -
of material behind an.old stone wall on the slope at the bottom of
Spur X, Fig.44. An attempt was made to quantify colluviation. In
all soils in the region some rounded quartz grains are encountered

'in the fine sand fraction. A count of these grains in proportion .
to all other fine sand sized particles was made in level sites of soil
stability. In,Eome cases there was less than ten percent variation
'throughbut the protile. On slopé sites and other possible colluvial
sites eimilar counts were made bui.results are by no means conclusive,.
There .are many factors to take into account but it seems reasonable

to assume that during soil movement some particles of the same fraction

will in some circumstances move more readily than others, depending
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on size and shape. .. A significant disturbance of the contfol size
vattern could be measured. As yet the method has not been sucocessful
because of the difficulty of establishing satisfactory.control |
patterns and because of the different forms of soil movement.

3.2 A8 had already been indicated much of the area has been
infiuenced by post-Glacial surface changes including resorting or
homogenisation., This could be through a combination of peri-Glacial
frost-thaw action and large scale movement of wedges of clay along
8lip surfaces. There 4s also the possibility of great disturbance

of the top layers of soil by post Glacial afforestation and subsequent
clearing. Most 6f the profiles on the deep single drift, on the
mixed drifts, and to a lesser degree on the heavier ‘riassic drifts
exhibit a stiratigraphic depositional horizon still in competition with
pedogenetic horizon formation. The thickness of this layer varies
from an inch.to several feet and is usually a sticky clay to silty
clay texture. .The effect of the widespread surface disturbance,
vhich must to some degree affect most of the thicker clays, is to make
soil survey very difficult. The unifying feature of these soils -

is b#d drainage and a ready source of mobile clay and silt to cout

the faces of the lower gley horizon., - Soil movement cieariy presentis
correlation of soil type with drift type., At depth drifts may be
classified by textural similarity but at the surface there is textural
complexity particularly because of factor of movement.

Three examples of the effect of this complex horizom show

clear differences.

(Fig.49) - Prorile 6 ..
. Clay % Silt % Send % Texture
1, 135" | ‘18 - | 18 64 Toan
2. 5-21 | ‘23 13/ | 64 | clay-loam
3. 21-364{ . 32 12 56 . Cley
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(Fig.50) Profile 11 .
 |clay ¥ Si1t % Sand % Texture
1.0 - 6" | 34 | 22 42 Clay-loam
2, 8 =31" | 48 - 26 22 Silty clay
3. 31-48"| 28 13 55 |  S8ilty loam
(Fig.51) Protiie 20 _
Clay % Silt % Sand % Texture
| 1. 0-6"| 30 17 52 Clay-loam
2, 6 -25" | 34 22 43 Silty olay-loam|
3. 25=30"+ Weathered limestone !
3.3 More recent movement of so0il material is evident away from

the scarp and especially in .the hummocky area around Hutton Henry,
Wingate and Hulam. Here there are features related to the coliuviation ‘
of the scarp but under the infiuence of far gentlier topography. . Z
-8light rises and knolls of varying shapes give rise to different soil ,J
profiles and particulariy to different textures in the .plough layer. ”
No hard rule is possible But generally where the slope is stieeper,

_ or the.convex hill-top is not extensive, soil will have moved to lower -
levels. Yhe. result even in comparatively loamy soils of the lighter
Priassic drift is that the surface horizon-is shallo;er, heavier or
.less rich in organic matier than on more stabié,sitgs.. An extreme-

. shedding .siie 18 where. bare clay is.exposed but moie commonr would be
the following example vhich can occur either on narrow tops or in

shedding botfom land.

- (Pig.52) o " Profile 52
S éla.y % Silt % "Sand % " Texture
1.0 - 6" | 20 19 61 Loam
2.6-3"| 38 | 23 38 ~ Silty clay-losn

e A more stable siie.occurs on.¥
\\Q‘“"Emi Rt

R
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gentle slqué or on the tops of more

. extensive hummocks., -
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_ Profile 8
Clay % Silt % - Sand % Texture
1.0 - 3| 23 18 58 Loam to clay-loam
2.3 -6"| 25 24 51 Loan to silty-Ioa
3. 6 =32+ 26 14 53 Clay

Receiving sites include down-slope and open depressional locations. -

(Fig.54) Protile 101
Clay % Silt % Sand % Texture
1, 0 -7 | 19 13 68 loan
2. 7 -15" | 21 17 62 Loam
3, 15-26" | 23 19 58 'Clay-loam
4. 26=39" | 20 18 62 Loanm
5. 39-48"+ 22 17 62 Loan

This protile has an incipient plough-pan forming at 15 - 154"

In the last protfile humus was present to 15 inches.. . 4 more
impresaive.examplg of a collécting site has humus and plant roots
influencing soil colour\to 48 ipches and there is no plough-pan.

(Fig.55) Profile 102
Clay % S11t % Sand % " Pexture |
1. 0 - 12" | 14 12 T4 Sandyloam.
2. 12- 36" | 22 13 65 Loan
3. 36- 48" | 25 13 62 Clay-loam
4. 48- 56"+| 24 20 55 Clay~loam

. Here there is a marked 'unconformity' between horizons 3 and 4.
In colour they are similar as in éeneral texture class, but there are

significant ditferences in the silt and sand.fractioms.

Un close

inspection'of the profile. it seems that at some time 4 has been either

stripped.of its original profile or has in fact never been a parent

material, -

Horizon 3 has moved over it and now forms a  related but
distinot parent material for the profile. '
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The general picture in this area near Hutton Henry is thus of
hummocks and depressions. Yhe hummocks may be shedding sites either
depleted in upper horizons or siripped bare. Where more extensive,
they may be stable sites. ''he depressions and down-~slopes alongside
narrower hummocks are collecting sites, while those below extensive
hummocks may themselves be stripped and heavier due to erosion. . It
is possible to map these diiferences at six inches to one mile scale
but it 1s not possible to reduce them to smaller scales. Nor are
the areas of sutficient extent when mapped to be of use as planning.

units. As they all occur only on higher drift material and even
when depleted do not become uncultivable they are included in one
Soil Series.,

3.4

More serious and significant erosion on heavier drift under
similar topographic conditions results in the exposure of atiff
gleyed clays which take the plough only with difificulty and regularly
inhibit crop growth. ‘these conditions occur particularly where
unintegrated drainage in.one area has resulted in an excess of water
flowing .over other soils. ‘they are given special distinction on
the Soil Limitation map.












< o4

Chapter_4
. Wegthering
4.1 It is clear that weathering influences will vary on

different soil parent materials, and on the same parent materials:
with some degree of complexity. On the heavier clays, incliuding the
deeper single drift weathering is often very shallow, to just a few |
inches. A consistent gley horizon persists quité near to the surface
a8 seen in -long sections one to six. Above, this, horizon gleying may
vary in severity to penetrate the individual structural units. Where
the drift is mixed or resorted some conditions may lead to more
established horizonal development. In long section Ong bands of
gravel are seen to lead to the development of an immature podsol.
Wherever drainage is improved significantly, for example by & highex
conceniration of magnesian Limestone, a second humus rich horizon
usually develops below the A. This is clussed as an A/(B) horizons
There is a (B) horizonm but the parent material is still sufficiently
strong to introduce gleying at depth., The gley line is therefore
merely pushed to greater depth, in what is a thicker profile, under '
the influence of slightly'imbroved drainage conditions.

4.2. Thinner drift soils, as at 4 in Fig.43,are usually weathered
completely to the limestone surface or to a depth of 3ft. 6 inches.
Three horizons are coﬁmonly well-developed (see Fig.56) an A, a (B)
and the weathered parent material. There may be some slight gleying
but drainage is not usually a serious factor in cultivation.

(Fig.56) | ~_Profile 6 w
Clay % Silt % ~ Sand % Texture ‘
1, 14 - 5" A | 13 18 64 - | Iocam ,
2, 5 =-21"(B)| 23 : 13 64 , " Loam to oclay-
o} B : 3 ' loan
3, 21-36" ¢ | 32 12 ‘56 Clay

Sometimes a further horiszon develops as in 4.1 partioularly in deeper
soils over limestone. - . ' R




(F18.57) | Profile g
Clay % 5ilt % Sand % Texture
1. 1 - 4" A |18, 18 63 Loanm
2, 4- 10fA/@)19 19 | 61 Loam
3. 10-20"(B) |16 17 66 Loam
4. 20-36" C |32 18 50 | Clay-loam
5. 36"+ Limestone

This A/(B) is usually texturally similar to 1. but is distinguished’
by a grey colour due to humus not present in Fig.56, 2,
(Fig.58) . Profile 6

‘ Organic Matter

(6) 1. 4.6%' c/n 10 (9) 1. 5.9 ¢/N 10
2. 1.5% C/F 100+ 2. 3.9% C/N 10
3. "1.56 C/F 100+ -~ 3. 2.06 OC/N 100+

4. 2.0 C/N 100+

4.3 Thinner soils of ¢, b and a (Fig.43) move away from the
horizon development above to a single soil horizon. In ¢ there may
rarely be four very shallow horizons but agriculturally the shallowness
of the whole profile is more imporiant; and in fact more often only"

an A, a (B) and a C horizon are present, In b there are usually

only two horizonss- an A and a C (drift over limestone). In & there
is an A horizon directly on limestone. None or.fhesa goils (4.3)

have any impeded drainage or gleying. Indeed the -opposite is the
case. Severeburnming of most crops and even grass is common in a \
and b, and potafoes are not successful even in o. '

A}
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Grouping the Soils
Chapter 5 '

From the above information it is possible to draw together
profile similarities and sequences to definme the Soil Series and
Agsociations established. Terminology is different from that used
by Dougall (19) in order to avoid confusion in whet is: a different
representation ot the soil pattern.

1. CORNFORTH SERIES.

This represents the soils developed directly on the limestone
surface with drift influence on soil formation ranging from very litﬁlé
to parity with limestone.(Fig.59) will be useful to understand this
Series. A. horizons vary from loamy sand to clay loam and (B) horizons
from loam to clay loam, Topography is usually elevated with rolling
slopes. Site drainage is always free and profile drainage:is free to
excessive, These soils are coloured yellow on the map. They are
differentiated into three Soil Types.

la. A.C. Type. (Maximum depth 6-10 inches)

These profiles occur on only the highest paris of the plateau
or om shedding sites. Immature soils similar in nature are found on -
quarry benches, road cuts and sea cliff ledges. An example of an A.C.

profile is Profile 2,

la _ Profile 2
1, 0 - 1" Ao Thick mat ot roots and humus
2, 1 - 4" Al 10YR 4/3 Dark brown loam with stromg crumb to

granular structure. Humus-rich and interlaced
with roots. Generally stonelessi, but occasional
fragment of Magnesian Limes it one fractured from
the rock surface. Reaction calcareous pH 7.6.
The whole horizom in places litts with the turf.

3. 4"+ C Hard limestone in places weathered to a fine yellow

powder.
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15, A.(8), ¢/D. (Maximum depth 12-18 inches)

These soils occur where the drift influence increases and are
distinguished by a (B) horizon which is a shallow weathered drift
horizon mixed with limestone and diredtly upon the limestone surface
- C/D. There are three textural varieties depending on the clay
percentage in the original drift, and the type of limestone incor-
porated within the drift and comprising the ¢/D horizon (Fig.35)

1%, VARIETY I. Light variety (can be stony)
Profile 33

1. 0 - 14" A. 10YR 3/2 Very dark grey-brown loamy sand with
a gritty feel due to presence of large quartz
grains, Large crumb structure. Humus and
roots throughout, Porosity good. Reaction
calcareous. pH 7.6.

2. 14 - 7V (B) 10YR 3/3 Dark brown loam with quartz grains and
occasional small rounded limestone fragments and
weathered powdered limestone.

3, T -10" ¢/D Powdered weathered limestone.

1%: VARIETY II.Stony variety
Profile 37
1. 0 - 43 A 10YR 3/1 Very dark grey loam with a strong crumb

structure and good porosity. Calcareous
reaction 7.6

2. 4 - T () 10YR 4/3 Brown to dark brown loam with sandstone
and coal fragments, but Magnesian Limestone
fragments make up to 50 percent of the soil bulk.
Very weak crumb structure and some root penetration
Calcareous pH 7.6

3. T =11" (c) 10YR 7/6 Yellow loam with magnesian Limestone
fragments dominating the material. Caicareous
reactiom pd 7.8

4. 11"+ D Bedded limestone
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1b, VARIEYY III Heavy (B) variety.
Profile 36
1. o - 63" A 10YR 4/3 Dark brown loam with strong crumb structure

and root mat in the top 1# inches. Calcareous
reaction pH 7.0

2, 6% - 14" (B) 10YR 4/4 Dark brown clay to clay-loam with nutty
structure and some cliay coating of peds. No

stones. Celcareous reaction 7.1

3. 14" ¢ ¢/D Soft friable limestone.

Discussion

Variety I is developed on a soft powdered limestone which ie
incorporated into the profile to reduce the dominance of the clay
fraction. Variety II is deveioped on a bedded limestone which has been
shattered at the surface, possibly by frost or pressure, and incorpor-
ated throghout the profile to give an excessively stony soil. Variety
III can form when the limestone incorporated within the profile is
hard and platy and does not reduce the clay quality of the fine earth
(as distinct from Variety I), or by having very little limestone
incorporated when developed over a soft limestone as in the example
above, 'his is agalin quite distinect from Variety I.
lc. (a)A. (B). ¢/D (maximum depth 24") (b) A.A/(B).(B).c/D. (Maximum

depth 24"

The unitying feature of these soils is that drainage is not
usually excessive. This is either because the soils are sutficiently
deep e.g., (a) 18-24", or even when as shallow as 12" the profile has
sutficient development in the form of clay accumulation.

There are four varieties, three depending on texture and one
depending on its colluvial origin. These can be further grouped
around the horizon development as expressmed in (a) and (b).



lec.

1.

2.
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lec.

2,

3.

4.

lc.

1,

2.

0 - 5"

5 = 133"

134-24%"
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VARIETY I a (Light variety)

(B)

c/D

Profile 4

10YR 4/1 Dark grey loamy sand with good crumb to
granular structure, Rich in humus and almost

stone-free. Calcareous reaction. pH 7.6

10¥R 4/3.5 Dark yellowish-brown loamy sand with
increasing number of weathered Magnesian Limestone
fragments at depth. Drainage free. Reaction
calcareous 7.7

n/7'5{3 _
5YR/Pale yellow powdery limesione. Calcareous

reaction 7.7 pH

VARIEYY I b (Light variety)

0 - 3"

3-9"

9 - 13"

13 -24"

0 -~ 3"

3 - 12n

A/(B)

()

c/D

Profile 28
10YR 4/2 Dark grey-brown loam with good crumb
structure, Humus-rich, Some coa} fragments
at the base. Calcareous reactiom pH 7.7

10YR 5/2 Yellow-brown loamy sand with crumbs
developed around roots, Small limestone
fragments, Calcareous reaction pE 7.8

10YR 6/4 Light yeilowish-brown loamy sand with
frequent weathered lime fragments. No strong
structure. Calcareous reaction. pH 7.9

10¥R 8/6 Yellow sandy weathered limestone.

"VARIETY II a (Stony within ploughed depth).

(B)

Profile 10
10YR 4/2 Dark grey-brown clay-loam with numerous
stones. Humus-rich. Calcareous reaction pH 7.8

10YR 4/3 Brown siony clay-loam. Very stony from
sand to boulders. Coarse angular nutty structure.
Compacted, firm consistence. Not sticky.
Moderate humusj; frequent, small, free-growing
roots. Drainage free but horizon moist., No

-mottling. Calcareous reaction pH 8.1.
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Boundary diffuse.
12 - 24"+ C/D Fissured surface of the limestone, hard and

broken.
VARIETY IIb (Stony within plough depth)
Profile 13
0 - 10" A 10YR 4/2 Dark grey brown loam with crumb to large

granular structure. ¥Fine, honeycomb, ubiquitous
aggregate porosity helped by stpnes. Friable;

no induration; non-plastic; non-sticky. High in
humus, Abundant fine, free-growing roots.
Drainage free; no mottling. Reaction pH 6.9
Clear boundary.

10 - 17" A/(8B) 10YR 5/2 Grey-brown clay-loam. Stony with coal,
sandstone and limestone up to 8", Medium
subangular blocky structure. Very fine aggregate
porosity. Compact, indurated, plastic, sticky;
lov inr humus but frequent fine, free-growing
roots., Drainage very slightly imperfect.
Calcareous reaction pH 7.3 Boundary sharp.

17 - 24" (B) 10YR 4/3 Brown sandy clay-loam. Stones dominate
and in all sizes and types. Structure determined
by stones. Compact, plastic, siightly sticky.

No humus. Few fibrous toots. Drainage slightly
imperfect with rust mottling. Clay coatings on
stones. Calcareous reaction pH 7.6

24 - 31"+ Rock.

VARIETY III a (Heavy variety)
Profile 1
o0~ 1" A 10YR 3/2.5 Very dark greyish-brown loam with good
crumb strecture. Humus rich many roots.

Numerous: coal fragments and some Magnesian
Limestone. Drainage free. Calcareous reaction
pH 703



2.

3

le,

1.

2,

3

4.

1c.

1.

7 - 18" (8)

18 - 24"+ C/D

VARI®ETY IIT

0 - 4" A

4 - 9" A/(8)

9 - 12v (8)

12 -20"  C/b

VARIwrY IV

0-7" 'A
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10YR 4/3.5 Dark yellowish-~ brown clay loam
with nutty structure. Less humus and less
roots. Stones gencrally infrequent.
Drainage slightly imperfect. Calcareous
reaction pH 8.0

10XR 5/4 Yellowish-brown to 10YR 7.5/4.5 very
pale brownish-yeliow clay transiiional to
yeliow powder and platy limestone.

b (Heavy variety)

Profile 34

1OYR 4/3 Dark brown loam with occasional
sandstone and limestone gravel. Well-
devdoped crumb structure. Mmat of roots and
humus throughout. Drainage free. Calcareous

reaction pH 7.4 Clear boundary.

4
10YR}¥;llow-brown clay-loam with a weaker crumb
structure but rmots and humus throughout.

Drainege adequate. pi 7.5 Boundary clear.

10YR 5/6 Yellow-brown clay-loam with nutty
structure. Few stones or roots. No humus.
Slight clay coating. Calcareous reaction
pH 7.5

10YR 7/4 Very pale brown mixture of clay with

yeliow limestone fragments.

(Colluvial variety)

Profile 12

10iR 3.5/2 Dark grey-brown loam, slightly
stony - limestone and coal up to ¢". [Large

crumb structure; porous honeycomb, ubiquitous
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aggregeate. Fissured. Mellow compaciness.
No induration; non-plastic; non-cohesive;
non-sticky. Humus-~rich. Few fine, -
free-growing roots, Free drainage thpough
moist. Calcareous reaction pH 7.7 Boundary

clear.

2. 7 - 14" (8) 10YR 4/4 Dark yellowish-brown loam. Stony
with Magnesian Limestone fragments and some
coal. All sizes. Cloddy (moist) structure.
Porous, honeycomb and vermiculate inter-
aggregate; ubiquitous within the aggregates.
No induration. Loose consistence, non-
sticky. Free drainage. No humus but some
fine dead roots. Calcareous reaction pH
7.8 Boundary clear. '

3. 14 - 24"+ c/col 10YR 5/7 Yellowish-brown sandy loam with
stones dominant. Soft weathered Magnesian
Limestone of all sizes,.shapeé and stage of
rotting. No structure. Fine ubiquitous
porosity, especially open around stones.
No induration. Non-plastic; non-cohesive.
No humus. No roots. Free drainage but

moist.
lc. Discussion

Variety and sub-variety vary for the same reasons as in 1lb.
Examples of each variety and sub-variety (except varieties for lc IV
whee not differentiated) are given to illustrate the great variety
" of soils encountered within this Type. Obviously characteristics
of varieties I and IItwill be seen in variety II and, correspondingly,
the stonimess of variety II can occur in I and III. Variety IV can
include characteristics of varietiesI, II and III in bdth (a) and (b)
forms. The description is valiid as it is important for agricultural
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purposes to know the variety of conditions one might encounter. The
varieties are not mapped in this Series however (although Types are)
because they are not sufficiently extensive urts. They are indicated
only where of supreme importance on the Limitation maps for example
where stominess prohibits ploughing.

2. MIDDLEHAM SERIES.

These soils are in some respects similar to those in the Cornforth
Series, but they are brash-like throughout because of severe scraping
of the limestome surface. They are subdivided into three similar
Types but because they are uniformly sandy loams due to their mixed
parent material they are not sub-divided into textural varieties., Nor
are they usually divided according to varying horizonai development
within the Type because structural development is far weaker. Bype

Za/b is given as a 'rare example. These 80ils are developed on
rolling slopes with satisfactory site drainage, and profile drainage
is free.

2a. A,¢/D (Maximum depth 5-15")

Profile 32 .
1. 0 - 15" A 10YR 4/3 Dark brown sandy loam with a mass of

roots, mimeral soil and weathered limestone
fragments intimately mixed. Large crumb
structure and stones give very open perosity.
Drainage free. Calcareous reaction pH 7.6

Boundary diffuse.

2. 15"+ ¢/D Brown limestone
2a./v .A.A/(B).C/D Profile 31
1, 0 - 5" A 10YR 4/3 Dark brown loamy sand with a mat of

roots and numerous small limestone fragments.
Some crumb structure weakly developed. Open
porosity. Free drainage. Calcareous reaction
pH 7.8 Boundary distimct.






2. 5-7"  a/(B)

3. T+ c/D
2b. A.(B).c/D

1. 0~ 14" A

2. 1% - 4" (B)

3. 4 - 14"+ c/p

2c., A.A[‘B).SB!.CZD.

1. 0 - 2v A

2., 2 - 4%" A/(B)
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10YR 6/6 Brownish-yellow sandy mixture of
stones and mineral soil, Crumb and grains
of soil and organic matter passing down from
1.

Weathered broken limestone.

Profile 30

5Y 5/2 Grey-brown loamy sand with mat of roots
holding structure. Many small limestone
fragments, Open porosity. Free drainage.

Calcareous reaction pi 7.7

2.5Y 6/2 Light grey-brown loamy sand containing
small limestone fragments. Roots present but
no humus, At the base of the zone limestone
band::. Calcareous reaction pH 7.6 Boundary
clear.

2.5Y 8/4 Pale yellow silty loam. Weathering
limestone with small proportion of mineral
soil.

Profile 29

10YR 4/2 Dark grey-brown silty locam tending to
loamy sand. Humus-rich, Structure held by
roots. Limestone fragments and quartz grains
numerous, Open porosiiy. Free drainage.

Boundary clear. Calcareous reaction pH 7.7

10YR 4/3 Brown to dark brown loam with crumb
structure and granular té4ndencies. Stones
increasing in frequency. Roots and humus

throughout. Calcareous reaction pH 7.7
Boundary clear.
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3. 4% - 14" (B) 10Yk 5/4 Yellow brown loam with more limestone
fragments, up to 2", Crumb structure only
round roots. No humus. Calcareous reaction

pH 7.8 Irregular boundary.

4. 145 - 293" C/D 2.5TR 8/4 Pale yellow s8ilty loam with large
plates of limestone up to 6". Few roots.
No humus. Transitional to limestone powder

and stones. At 30" broken limestone.

3. KELLOE SERI&ES

This widespread Series is in sdme respects transitional from
Series I Type ¢ to Series 4, but it is clearly distinguishable from
both. It is distinguished from lc by increased depth over the limestone
and by the introduction of impeded drainagé seen in rust mottling and
some slight grey gleying on the ped surfaces. It is distinguished
from 4 in that it is usually shallower and does not have a strong gley
horizon near the surface, nor the serious drainage impedence of that

Series.

The A horizon is usually a loam but below this there is increasing
clay content. Topography is variable from level to undulating while
site drainage may be seasonally wet. Depth to the limestone can vary
from within a common renge of 24-36 inches: although some very much
deeper soils are included because of protile similarity and particularly

because of better drainage qualiiy than inm Series 4.

The soil can be separated into three Types depending on horizon
development. These types range from a light to a heavy textural
variety. The sgricultural implications of these variations are
negligible and their juxtaposition so chaotic that they are not

diiferentiated on the soil map.
3a. A.(8)/C. Over 24" in total depth.

Unlike Series 1, Types in this Series do not vary according to

total depth of the profile. They rather represent transitional stages
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under the infiuence of varying pedogenetic factors,. No claim

is made here that they are moving towards one horizon pattern nor is

any attempt made to assess why they are not all exactly the same in

profile morphology.

The are merely seen as very closely related

soils and described as they were at the one moment of time when they

were sampled.

3a. VARIETY I TLight textured
Profile 53.
1. oO-1n A 10YR 3/3 Dark brown loam containing very few

2, 7 - 43" (B)/c
3a. VARIE®Y II
1. 0 - 5" A

2, 5 - 58" (B)/c

3a Discussion

stones, Crumb structure with tendency to
clod. Friable and non-plastic. Good
porosity. Free drainage. No movtling.
Boundary sharp. Calcareous pH 7.6

10YR 5/4 Brown silty loam with some very small
limestone gravel. Cloddy to massive siructue.
Compact, slightly sticky. Surface gleying at
depth., Calcareous reaction pH 7.6

Heavier texture
Profile 54

10YR 3/3 Derk brown clay-lioam with occasional
stone up to 2" and some coaiL fragments. Cloddy
structure., High in humus., Slightly sticky.
Porosiiy very fine to none. Drainage along
roots. Calcareous reaction pH 7.8 Boundary

sharp.

10YR 6/4 Light yellowish brown with grey
mottling. Silty clay with some coal fragments.
Blocky to prismatic structure. Compact, plastic,
sticky. Porosity siructural. Drainage

impeded. Reaction calcareous pH 7.8

These soils are, like those in la and 1lb, comparatively immature
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in not showing more development of horizons. They are quite distinct
from la and 1B however in having far greater depth and unlike all soiis
of Series I they do not have the same quantity of limestone from the
solid rock below incorporated within their parent material. Also
these soils (3a) with the least horizonal development are encountered
on the deepest soils of the Series unlike the immaiure shallow soils

of Series I.

3b. A.SB) Cg. Over 24" in total depth.

These soils are distinguished from 3a because they now have a
distinct (B) above a weathered and siightiy gleyed Cg or (8)/Cg horizon.

3b. VARIEPY I 1light texture

Profile 6
1. 0 - 5" A 10YR 4/2 Dark greyish-browu loam. Crumb to

gramular structure. Rich in humus. Porous

and friable. Dralmage good but some rust mottlin¢
along the root channels. Calcareous reaction

7.5 Boundary sharp.

2, 5 - 21" (B) 10YR 5/4 Yellowish-brown loam to clay-loam.
Cloddy structure (damp). ' No humus. Porosity
restricted to roots and structure faces.
Impeded draimage with frequent surface gley
coatings. Calcareous reaction pH 7.6 Boundary
irregular.

3. 21 - 36"+ C - 10YR 5/6 Yellowish-brown clay with more
frequent mottiing,mere larger stones. Organic
matter still present as roots penetrate to this
depth. Tenaceous, sticky and plastic.

3b. VARIETY IT Heavy textiure
Profile 136 :
1, 0 - 6" A 10YR 4/2 Dark brown loam with sirong crumb

structure and a mat of binding roots. Boundary
clear. Reaction pH 6.9
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2. 6 - 19" (B) 10YR 4/4 Dark yellowish-brown clay-loam
with material from above passing down root
channeis and cracks. Cloddy structure.
Restricted porosity and some clay coatings.

Reaction calicareous pH 7.2 Boundary clear.

3. 19 - 30" Cg 7.5 YR 5/8 Brown clay wiih prismatic
structure. Some roets butv low in organic
matter. Porosity only by fissures and cracks.
Sticky plastic and tenaceous. Mottliing.
Impeded drainage particularliy at depth,

4. 3014 D 2.5Y 8/4 Pale yellow limestone.

3b. Discussion

Thee are soils in Series I with A.(B).G/D horizons but they are
not so deep a8 those here described. The result is that 3b soils have
a more distinect C horizon of drift material, The limestone may still
exert signitricant infiuence on the profile but it can now be clasmed
as a D horizon completely distinct from the parent material.

3c. 4.4/(8).(B).C. Over 24" in total depth

These soils follow the progression and are different from 3b.
They now have an A/(B) horizon quite unlike the A(humus) in having a
lighter colour and less organic matter, and distinet from (B) in that
it still contains dappreciable humus, There is a (B) or (B) g horizon
anﬁ'a C horizon of weathered drift ofien with strong gleying.

3c. VARIETY 1 Iight texture
Protile 9
1. 0 - 4" A 10YR 3/2 Very dark greyish-brown with a mass

of roots. Crumb structure. Stoneless. Humus-
rich. PFriable non-sticky. Good open ubiquitous
porosity. Free drainage Reaction pH 6.5.
Boundary irregular and indistinet.
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2. 4 - 10" A/(B8) 10YR 4/2 Dark greyish-brown locam with a small
crumb structure. Almost stone-free except for
a few small coai fragmenis. Less humus than in
1. but stil] appreciable. Friable, non-sticky.
Good open porosity. Drainage free. pH 7.3.
Boundary clear.

3. 10 - 20" (B)  10YR 4/3.5 Dark yellowish-brown loam with
horizon of rounded and angular boulders at 15".
Humus almost gone. Friable and non-sticky.
Porosity more restricted and towards base
dampness and siight gleying. Reaction pH 6.0

Boundary clear.

4. 20 - 36" Cg 10YR 5/6 Yeilowish brown cliay-loam with
prismetic siructure. Many stones of various
sizes. Sticky, compat, mottling in greys
and blues moderate to severe at depth. Moisiure
held ana very wei. Still some roots. Reaction
pH 7.0.

3¢ Discussion

There is only one variety, the light texiured in this W'ype. Where
clay content increases the drainage deteriorates and gleying is more
severe and nearer the surface. Such soils wili be inciuced in Series
4. It is conceivable that a heavy variety could exist but none was
encountered. Drainage throughout this Series can range from free to
impeded.

4. dHaSWiLlL, SERTIES. (Incluaing severeliy gleyed soils of the Triassic
drifi).

This Series is a logical progression tfrom Series 3 in increasing
dritt depth, increasing clay conient, or increasingiy impeded drainage
with a strong G or (B)g horizon. The textural range within plough
depth is from loam to clay. T'opography is usually genily undulating
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or depressional. The centre of the East Durham Plateau displays the
widest development of the Series in which site drainage is frequently
vet. Profile drainage is impeded. The parent material is the
single Carboniferous drifi with variable redistiibution and differing
Permian inf iuence. The heavier and poorer drained soils of the
Triassic dritt area particulariy around Sheraton-Aulam are inciuded
in this Series.

The Series comprises smuch variation in originai drirt, transferred
and resorted material, and depth that many subdivisions could be made.
Texture and depth Types and varieties would vary foot by foot along
any transect. The transects Section One to Section Three are useful
indicators of variability. Examples are given of three ot the

variations encountered.

4. Shallow example
Profile 20

1. 0 - 6" A 10YR 3/2 Dark greyish-brown clay loam. Frequent
'stones from large gravel to boulder size, mainly
rounded sandstones up to 12" x 12", Sed crumdb

structure to granular with tendency to clod.
Porogsity varied im aggregates, very fine to
porous. Inter-aggregate porosity good along
root channels. Slightly compact, ro:lis to wire,
sticky when saturated. High in organic matter.
Roots for the full depth of horizom, living and
free-growing. Draimage adequate with no
moitling. Reaction calcareous pH 7.8 Boundary

clear.

2. 6 - 25" (B)g 10YR 5/6 Light yellow-brown clay-loam. Many
large sandsiones rounded shapes and up to 7-8",
Cloddy with prosity mainly down root channels and
cracks. Compact and sticky. Occasionai fibrous
root ﬁt top of the horizon. Drainage impeded,
with rust and grey mottiing. Reaction calcareous
pH 8.2 Boundary at limestone.
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Soit yellow Magnesian Limestone.

With ground-water gley at depth
Protile 1l

5Y 4.5/2 Light olive brown clay, almost stone-
free except for a few coal, sandstone and
limestone fragments. Coarse angular blocky to
nutty structure. Very fine aggregate porosity
with fine fissures between aggregates. Mellow
compactness, no induration. Firm consistence
when moist. Slightv stickiness. High in humus,
Frequent medium, small and fine roots, infiuenced
by firmness of soil; woody, fieshy and fibrous;
tangle of dead and living. Drainage imperfect,
horizon moist. Reaction ecalcareous pH 7.9

Boundary sharp.

2.5Y’4.5/4 Light olive brown mixture. Brown
matrix with severe grey and brown mottling.

Silty c¢ley almost stone-free. Very coarse sub-
angular blocky structure tending towards prismatic.
Prism fissure porosiiy. Tenacious compactness,

no induration, very plastic, slightly sticky.

Low in humus. Few small and fine roots, shape
atfected by the clay; fibrous,weak,alive and dead.
Drainage poor to very poor with much mottling.
Reaction calcareous pH 8.0 Boundary indeterminate.

Stiff, blue, sticky clay.

With fB!E and G horizons
Profile 144

5Y 5/2 Light olive brown clay-loam neariy stone-
less. Crumb to granular structure. Porous
honeycomb. Interaggregate along cracks. Friable
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to mellow compactness, no induration,

Consistence when moist loose to friable. Organic
matter high. Roots frequent fine to small,
free-growing. Drainage free. No moitling.

pH 5.9 Boundary with 2. gradual and diffuse.
Passing down root channels and welling in waves
and dips.

2. 13 - 21" (B)g Brown and grey mixed and movtied. Clay, nearly
stoneless. Subangular blocky (coarse) structure.
Porosity fissured and root channels. Tenacious
compactness. Grey clay very plastic; sandy brown
areas only slightly plastie. Low in organie
matter butv some passes down root channels, Few
roots. DULrainage poor Reaction 6.4 pE Boundary
:¢clear to gradual.

3 21"+ G Bright blue-grey and rusty mottied silty loam.
Very stony with sandstone up to 4" structure
large ang uler blocky. Little porosity.
Tenacious difficult to dig. Very plastic
consistency and sticky. No organic matter.
Drainage very poor. This horizon was similar
to 2 but gleying was more severe and a comsiderabl:
amount of water was held im the mass.

The chief characterstics of the Haswell Series are then, a depth of
more than 24" and severe gleyinmg of the protile withinm 6 -18® inches of
the surface.

5. SHOT'WON SERIES

This Series is developed in a restricted belt of mixed Carbon~
iterous and Triassic dritts. Perhaps because of the agencies at work
during re-deposition clay content is more umiformly high than in Series
4 and the so0ils are all very badly drained. The surface horizon is

usually shallow and of clay-loam texture. There is strong gleying
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neaxr the surface. Topography is gently sloping and site drainage
is periodically wet in patches., 'The soils puddle easily under heavy
mechanised implements.

5. Proiile 148

te 0 -12" A 10YR 3/2 Very dark greyish-brown loam. Few stones
including red-stained sandstones up to 2" x 1",
Masgsive to cloddy structure. Porosity along root
channels., Very hard consistvence, impossible to
break by simple finger and thumb pressure. Once
crushed falls into granular mass. Roois throughout.
Very slight moitling at the base of the horizon.
Reaction pH 6.4. Clear boundary.

2, 12 - 50" G 2.5Y 4/4 Reddish brown with severe blue moitling.
Small Magnesian Limestone fragments. Massive
prismatic structure. Silty clay. ©Severe blue, grey
and rust moitling throughout, along eracks and weak-
nesses giving veined appearance., Where large sections
fall away the whole tace is covered with a blue silty
film, Strong vonsisience, yielding very little to
pressure. Very badly drained. Sticky. Slightly

micaceous. Calcareous reaction pH 8,3.

3 5O = T2n cg 2.5Y 4/4 Reddish brown silty clay-loam. Occasionsal
rounded, red-stained pieces of Magnesian Limestone.
Slight grey-blue mottling. Strong consistence,
compact, sticky. Little porosity. Calcareous

reaction pH 8.6,

Stratigrephic variation is indicated in transects Section four to

Section Six.

6. EESLEDEN SERIES

This Series has two modes of origin. Some of the red 'I'riassic

dritts are inherently texturally lighter than those included in Series
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4 and 5, 'This may be due to the infiuence of incorporated Magnesian
Limestone alithough in 4 and 5 total carbonates can be very high. In
other cases soil movement has led to the development of very deep

loamy profiles over the drift (3.3). Surface horizons are therefore
usually loams. The topography is gently to steeply undulating. The
site drainage may be seasonally wet and the profile drainage may be
imperfect. ‘the redness of the soil, which shows in some lights even
when the surface is rich in organic matter, is a useful distinguishing
feature in this Series. Yhere is obviously variable horizon devekopment
depending on colluviation. the soils can be divided into a shedding

sives, b stable sites, ¢ collecting sites.

6a. Shedding Site

Profile 52

1. O0-6" A 10YR 4/3 Dark brown sandy loam with small coal
fragments. Crumb structure. Good ubiquitous
porosity. Mellow compactness. Non-sticky. Roots
throughout the horizon. Drainage adequate, no

mottling. Reaction pH 6.8 Boundary indistinet.

2, 6 - 20" (B)/C 5YR 5/4 Reddish brown medium clay-loam with stones
up to 11" long. Strong blocky to massive siructure.
Slightly compact but small fragments of rock mainly
Magnesian Limestone throughout. Breaks under pressure
into crumbs. Sticky. Medium porosity. No mottliing.

Calcareous reaction pH 7.7

6b. Stable site
Profile 8

l. 6 -3" A 5YR 4/1 Dark grey clay-loam stone tree. Crumb
sivructure many roots. Friable. Boundary undulating.

Calcareous reaction pH 7.2

2, 3 - 6" A/(B) 10YR 3/2 Very dark grey-brown loam to silty loam wiih
crumb to cloddy structure. Porosity ubiquitous fine.
Mellow compactness. Non-sticky. Roots and organic

matter throughout. pH 6.2. Boundary clear.
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10YR 5/3.5 Yellowish brown with red tinge and
some grey and purple mottling({dull). Loamy
clay fissured and prismatic. Magnesian
Limestone fragments and rounaed boulders
frequent. More tenacious and sticky with
depth. PH 6.6

Mixture of wriassic driit and weaiher Magnesian
Limestone.

Transitiional Profile. Shedding site but weathering maintains

the profile.

Profile 101

5YR 4/1 Dark grey with occasional brown mottlies. Loam
with rounded quartz grains and occasional mica fiakes.
Cloddy to nutty structure. Moulds to moderately

stable mass but not sticky. Humus very rich. Fine
fibrous roots very common. Boundary uneven and

undulating. pH. 7.3.

10YR 3/2 Dark grey-ovrown sandy clay loam. Massive
siwructure breaking to granular. PFriabple. Occasional
weathered sandstutohe. Roots rare. Humus from above

fairly consistent. Calcareous pH 7.8

Red and grey mottled and indurated horizon. Clay.
Many smell gravels and occasional sandstone fragment
and weathered Magnesian vimestone. = Incipient
columnar structure bBut mainly massive., Flecks of coal
red and purple sandstone. Horizontal gleying

dominates the horizon. Calcareous reaction pH 8.5.

Similar to the above and merging through a
transitional boundary. Distinet because considerably

damper.
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5YR 5/4 Reddish brown stony gleyed material similar
to other drift clays. Gravel frequent and
increasing to 2" x 1" Sandstones, coal, white and

yellow limestone., bigs less easily.

Coliecting Site

0 - 12"

12 - 36".

36 - 48"

48 - 56n

A/(B)

(8)/c

e/D

Profile 102

5TR 4/1 Dark grey humus rich sandy loam. (Plough
horizon) Small gravel up to 13" long. Circular
to crumb structure. Many fine roots. Last years
root mat ploughed in to 7" forming compacted 'pan'.
Boundary uneven. pH 5.7

10YR 3%2 Dark grey-brown sandy loam. Stones
frequent. Cloddy structure. mMany fidbrous roots

but humus less than above. No gleying, drainage
good., Water passing freely into the pit along a
rotted tree root. Stones mainiy Magnesian Limestone
and sandstone. All rounded with some weathering
down to a rotton unstable mass. pH 6.7 Boundary

indistinct and transitional.

Similar horizon but more compact and more clay.
Very small Magnesian Limestone fragments and red
sandstone. Clouady to nutty structure. mMedium tree
roots and occasional fibrous roots still penetrate.

Calcareous reaction pH 8.3, Boundary sharp.

5YR 5/4 Reddish brown indurated upper boulder
clay, slight gleying masking the redness. HMany
small Magnesian Limestone fragments in matrix of
sandy clay. Roots stili penetrate Calcareous
reaction pH 8.6
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Discussion

It is clear from the above examples that the soils of this Series
give good deep loamy profiles with the only disadvaniage that free

drainage often leads to deficiencies in caicium,

7. MAINSFORTH SERIES

These soils are found on three similar parent material groups

all light in texture.,

(a) Glacial sands and gravels, mixed and bedded.
(b) Middle Sands of the drift sequence.
(¢) Blown Sands of the coast.

Ta. Glacial Sands and Gravels

Profile 150

1. 0 - 10" 4 10YR 3/2 Very dark grey-brown clay loam with .
stones of varied size. Grumb to granular
structure. Ubiquitous tissured porosity. mMmeliow
compactness, no induration., Slightly plastic.
Friable. #Not sticky. OUrganic matter high throughout
the horizon. Drainage free., No mottling. pH 6.0
Boundary sharp.

2, 10 - 15" (B) 2.5Y 4/4 Reddish brown clay loam with many more
stones up to boulder size in sandstone, granite,
Magnesian Limestone and coal. Structure small cloddy
angilar cubic. Aggregate porosity very fine but
very Spen along stone faces, Compact with moderate
induration. Plastic, slightly sticky. Roots and
humus along root channels. Drainage good. pH 6.6
Boundary diffuse.

3 15 - 30"+ C 7.5 YR 5/8 Brown with much white and yellow limestone.
Cley-loam. Same as 2 but limestone fragments dominate

the horizon. Roots rare. Drainage good.
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Ta Profile 50
1l. 0O-1 A 10YR 3/3 Dark brown sand. Few water-rounded pebbles.

Individual quartz grains visible in the soil mass.
Single grain structure heid together in something
of a weak granular manner. Ubiquitous open
porosity. Mellow. High in organic matter. Free-
drainage. pH 5.8. Boundary sharp.

2. 7 - 30" A/(B) 10YR 4/2 Dark greyish-brown sand similar to above.
Friable and mellow. Pebbles increasing with depth
and orgaenic matter decreasing with depth. pH 6.1.
Boundary sharp.

3. 30 - 40" (B)/C 7.5YR 4/4 Brown stony and sandy horizon. Water worn

fragments of sandstone, quartzite, dolerite, triassic
pebbles and limestone. Peaty humus lenses. Root
penetration throughout. pH 7.0

4. 40 - 56" c 7.5 YR 5/6 Strong brown coarsesand with occasional
roots. pH 6.7.

5. 56 - 60"+ C 10YR 6/4 Light yellowish brown coarse sand. pH 8.3

7b. Middle Sands Profile 84
1. O =-1" A 10YR 3/3 Dark brown sandy leam, Humus rich, stone-

free. Weak crumb structure held by roots. Drainage

free. Open porosity. pH 5.6. Boundary sharp.

2. T = 36"+ C 5YR 5/4 Red brown coarse sand, slightly cemented
together but separates'easily.

Te. Blown Sand Profile 96
1. 0 - 4" A 10YR 3/3 Sandy loam with weak crumb structure. Mat

of roots and humus, drainage free to excessive.

pH 5.6 Boundary sharp.

2. 4 - 12"+ C 10YR 6/4 Light yellowish brown sand. pH 5.7.
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T. Discussion

The soils in Ta obviously show the widest variation. The
glacial sands and gravels have varying proportions of clay within
their mass but usually even in the extreme cése given as the first
example the stone content is sufficient to allew good drainage and
early cultivation. The second example shows the effect of bedding
in differently composed strafa. 76 and Tc are very damilar and

represent immature soils not often cultivated.

8. CASSOP SERIES

These ground-water gleys with alluvium occur mainly in valley
and depressional sites. The water surplus arises from neighbouring
streams orf where depressions are enclosed and ponds formed. They are
subject to periodic flooding. They are differentiated from Series 9
because they are more localised and no peats are developed. There

are ground-water gley horizons within Series 4 but these are usually
combined with existing G horizons and have little additional extra-

ordinary infiuence.

8. Profile 14
1. 0 =-14" A 5Y 5/3 Light olive brown clay-loam. wneariy

stoneless. Granular structure. Porosity very fine
and restricted. Friable to meilow compaction.
Consistence loose, Organic matter high. Roots
frequent Drainage free. Only slight rust mottling.
pH 5.9. Boundary diffuse.

2. 14 - 21" (B)g Brown and grey mixed and mottled clay. Nearly
stoneless. Coarse subangular blocky structure.
Porosity by fissure. Tenacious compactness. Very
plastic. Low in organic matter. Very few roots.
Drainage poor as evidenced by moderate to severe

mottling. Reaction pH 6.5. Bounaary gtadual.
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3. 21 - 36"+ G Bright grey-blue and rust mottling. Siltly clay.
Stony. Large angular blocky structure. No porosity
discernible. Tenacious and difficult to dig. The
horizon was similar to 2 but absolutely dominated by
gleying.

9. PRESTON SERIES

There are as many different horizonal developments as there are
profiles in this Series. The two dominating features are banding of
peats with silts ot sand and the presence of ground water gleying.
Variation is horizontal depending partly on topography and extends to
great depthin lacustrine deposits as the first example illustrates.

The most important distinguishing feature within the Series is how

near the lacustrine deposits and thus gleying are to the surface. Depth
of the lacustrine deposits is not the sole factor, however, because
several perched water tables were encoumtered in a single profile.

Also these soils are developed in depressional sites in the Carrland

of Bradbury, Morde and Preston-le-Skerne. The depth of the ground-
water gleying will therefore depend to soﬁe extent on elevation above
the inadequate drainage system that unites in the River Skerne. The
profile sites are still subject to frequent flooding, and river alluvium
still plays an important part in replenishing the top horizons.

9. Profile 16

l, o=~-5" A 5YR 4/1 Dark grey clay-loam. Free ot stones. Good
crumﬁ to granular structure. Because of the mat of
roots porosity is generally good. Red and grey
mottling at the base ot the horizon. pH 7.2. Boundary

dif'fuse,

2. 5 - 18" @G Mottled grey, brown and black clay loam with few small
stones. Cloddy with some humus still passing down the
occasional root channel. Plastic and sticky, quite
compact. Mottling dominates the whole horizon. pH
7.3 Boundary clear and sharp.
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Black peat with some mineral sand.

Band of stiff cley with silt. Light greys and reds.
Coarse sand in finé sand matrix

Purple-brown platy clay

Gravels

Sand and large gravel

Stiff brown platy clay

Soiter brown cléy with stones

Damp sandy clay

Brown soft clay with some small stones.

Prorile 17.
5YR 4/1 Dark grey clay-loam almost stone-free. Good

crumb”:o granular structure. Humus rich., Ubiquitous
rosi
%%rougﬁrdense mat of roots. No sign of mottling but

permanently high water content.

Mottled greys, yellows, browns. No stones., Clay-
loam. Cloddy, granular and fissured. Humus along
root chaunels and worm holés. Gleyed, sticky compact.
PHE 7.5 Boundary diffuse.

Mottied yellows, greys and blacks. Micaceous bands
of peat and sand and silt. Some stones up to 1" x 1"

X 3". Cloddy, no roots. Humus-rich, because of peat

bands. Extremely gleyed.

Stiff platy red-brown silty clay. Impervious, dry.

Grey bands of wood fragments wiihin the mass.

These two examples iliustrate the variety and yet the similarity
soils included within this Series.
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10, RICKNALL SERIES

These soils comprise mixed tills of various origin on sites
slightly elevated above the basin and valley sites of the previous
Series. They usualliy rest directly on the lacustrine platy clay
mentioned earlier. Surface horizons are usually strong and within
the clay~loam range but quite considerable bands of sand are encountered,
within the profile. Different horizonal development is illustrated
in the two examples.

10. Profile 19

1. 0 - 5" A 5YR 4/1 Dark grey clay loam with few small stones.
Granular to cloddy structure. Slightly plastic,
compact, ubiquitous porosity because of the grass
sod. High in organic matter. Slight mottiing at
the base of the horizon. Boundary diffuse. pH 6.8

2. 5 - 16" (B)g Dark grey brown with red mottling. Clay with sand
lenses and stones of various sizes. Cloddy structure.
Plastic, sticky, compact. A little peaty hunus.
Boundary clear pH 7.6

3, 16 -108" G Mottled red, brown, grey clay with stones and
boulders. Plastic and sticky. Peaty humus in

cracks at the top of the horizon.

4, 3108=240" Leafy platy red-brown lacustrine clay. Compact
and impervious. Almost dry when exposed to the air

dries to brick-like compactness.
10. Profile 21

1. O~ 17" A Dark grey loam with a few stones up to 2" x 2",
Large granular structure with a tendency to clod.
Porosity very varied but generally very fine because
of the mat of very fine roots. Meliow compactness.
Plastic but not sticky. Drainage adequate, no mottiing.

pH 6.6. Boundary sharp.
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2, T -1.1" A/(B)g 5YR 3/1 Lighter coloured loam to clay-loam
with some sand. Similar to above apart from
colour change and less organic matter. pH 6.1

Boundary sharp.

3. 11 =20" (B)g Red brown, yellow=brown, red and grey mottiing
with bright streaks of sandstone. Clay-loam to
clay with cloddy structure. Compact and sticky.
Occasional flecks of humus but horizon dominsated

by dull mottling.

4. 20"¢+ c Red-brown with grey mottiing. Cley loanm.
Compact almost impermeable. Few stones. Sticky,
cloddy. No drainage. pH 6.8

The following scheme illustrates the relationships between the

soils described above,

FIG. 81 SOIL GROUPING

SERIES | TYPE (VARIETY)
esBorassessAsC,
seeovee. I, Light.
eebeveeeeeeAe(B)C/Deuiennetennnss . II. Stony.
E.......III. Heavy.

..(a)a.(B).¢/Dereves eeieve.. I, Light.

1. -
CORNFORTH..'......O
Thin soils over

limestone. . . IT Stony
...c..E vescecesIJII Heavy.

. -ooanooouaI Light

: -(b')'ZA/(B)-(B)C/D...:..-.-....II ston.y

....."...'IIIHeavy



0scceccesvoceed, A.C/D

2. veeeseeeneesd/bubih/(B).C/D.

MIDDLEI‘IAM..-QQOOQOOOO

.l...........b. A.(B)'C/D
Thin soils over

teeeererseessClA/(B).(B).C/D,

limestone
30 es o8, A.(B)/c-.-.-.o,p_-:.-.....'......I. Light
* ::ooooboooonaoII. Heavy
* ( ) ...t....oo.n..I! Ligllt
KELLOE..............:--b. A}- B .Cg......:
Thin drift . .oo-l..ooooocoII Heavy
goils. . c-o-ocoocc-o-oI Light
...c. A.M(B).(B).C...
:-o...u..oo.ooII Heavy
4
HASWELL Undifferentiated.

Deep drift soils.

5.

SHOTTON - Undifferentiated
Mixed drift

soils

6 essol,,Shedding Site

sesob..Stable site
HESLEDEN.e:csessess oaee8/b Transitional
Light Triassic teesC..Collecting site
drift soils.

7 ..I..Light
* eeess & Glacial sands and gravel.

. «11.Heavy
MAINSFORTHe e e ceoesesgsesssb Middle Sands
Sand and gravel eessesC Blown Sand
soils.

8.
CASSOP. .« esecveerse Undifferenﬁated

Alluvial and ground-water gleysoils
9 .
PRESTONeseceosocssss Undifferentiated

Lacustrine and peaty soils. ' a
10. RICKNALL...o.s0oUndifferentiated - Drift (over lacustrine)soils,
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Chapter 6. THE HIGHER GRUUPING OF THE SOILS

‘'he Soil Series adopted were established in the belief that soil
factors control soil processes which in turn control soil properties
(7). This will explain some of the departures from conventional
classification seen in the range withim individual Series. A system
must be based on the objects themselves. Different soil properties
or even factors and processes could be emphasised to group the soils

in a conventional manner; but the spatial distribution of the soill

themseives is_important -in-deciding.what classification is adopted.

There is a logical progression written into the Series classification

above,

Classification at Parent Material Level is in this case largely

academic, The following schneme illustrates this,

(Fig.82) Parent Material Association . Series Included
seee I Cornforth 1 and 2.
A . Limestone and driit
. . +...II Haswell 3,4,5,6 and 10.

GEOGRAPHICA? Drite
SOIL ceen _
ASSOCIATION, +++1II Mainsforth : 7.

. Sand and gravel

:’ o e e B".

eee+1V Preston 8 and 9
Peat, lacustrine and alluvium

The dominant Series name is given to the appropriate rarent Material
Association. It is clear that gssociations I and IT are linked in
depth progression and that III and IV are linked in mode of origin.
These two groups A and B are related in source of origim end thus the
soils of the whole plateau fall neatly into a Geographical Soil
Association (7).

It would perhaps be better to leave classification at this point,
because to go further involves a long history of controversy and gives

undue emphasis to a minor part ot the problems of soil survey as
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conceived by this thesis. It is ditficult to fit the Series developed
here into any system from Thaer, based on texture, humus and lime
content, to Dokuchaev and Sibirtzevs' concept of zonality or indeed
that of the later Russian School (33). At Series level the influence
of Kubiena (6) must be acknowiedged but drift soils do not fit a system
with any degree: of zonality. Where cultivated these soils might be
classed as Brown Earths (see section two): where under deciduous
trees they woulid be Brown Forest Soiis and where under conifers they
would be immature podsois. Uorder and class in the American and French
systems (24) are similarly ditficult to accommodate., Vilenski (8)
intrgduces the concept of domestivation of soils aithough his three
stages- siightly, moderately and extremely cultivatea soils is not
satisfactory. It is however frim this agricultural point of view that
the above Series were established. Agriculturally significant units
or spatial distribution was considered more important than the '
controversial 'natural' or 'artificial' concepts of Kubiena (6) and
Leeper (6). For this reason diagnostic horizons: were taken into
account and the Seventh Approximation ( 5 ) waé useful. In such
biased systematisation higher categories are of necessity difficult,
For academic interest, but with the mentioned reservations, the
European systems of Duchaufor (1956 34) and Kubiena (6 -1958) involving
(A)C., AC., A(B)C., and ABC soils are chosen as the least disturbing
method of higher classification., (See also Jotte, (.5) and Avery (35)
and section two chapter 2.)

AC Soils

Semi terrestrial : Series 8 and 9 as humus gley soils and

peats. Terrestrial: la and 2a as rendzina-like soils.

A(B)C Soils

Terrestrials 1lb,c,2b,c,3,4,5,6,7, and 10 as variable

Brown Barths of high base status. (Butrophic braunerde).

The soil classification system used for a soil survey is fundamental
to the success of the survey and if it is to be a valuable system its
nature must be determined by the nature of the survey (1). The idea
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of a soll classification system which may be applied generally is
valid only if the criteria required for different purposes are similar
or correlate closely. Such general purpose systems may thus be of
strictly limited value particulariy when used over a wide range of
environments. The two solutions to this problem are selecting better
general key critera or adopting a specialist classification for
different purposes and both are of limited value.
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Profile Characteristics
Chaprer ]

Certain chemical characteristics of profile development were not
described in previous discussion of horizon differentiation. They are

investigated below with reference to the graphs in Appendix II.
oooﬂo

Several interesting patterms of pH change down the profile emerge
from a study of the pH graphs. pH correlates in absolute terms, with
impor tant implications for liming practice.

l. Soils of the Cornforth Series, Type a, have pH of over 7.0. This
applies to Type B and in the lighter variety of type c. With

the introduction of more mature profiles in Type c, (b)II and

(b)III there is a probability of slight acidity, particularly

in A/(B) horizons, (Profiles 13, 14 and 36, Liming will be

needed regulariy on these heavier, more mature limestone soils,

when under cultivation.

2. The Middleham Series with much brash limestone incorporated in the
profile are always above pH 7.0,

3 The Kelloe Series repeats the pattern of the Cornforth Series.
Types a, (A(B)/C) and b, (A(B)Cg) are slightly alkaline throughout
vhereas the more fully developed Type ¢, (4 A/(B) (B) C) has
slightly acid conditions in the A/(B) horizon. ‘he (B) horizon
shows an increase in pH to more than 7.0. It is interesting to
note that where the top-soil is disturbed by ploughing the low
section of the pH graph curve is pushed further down the profile.
(See also Profiles 34 and 36).

4. In the Haswell Series the topsoil is often acid although at depth
PH is always above 7.0. Liming is especialliy beneficial on
these soils, both to counter acidity and to improve soil structure
when ploughing up the sticky gleyed subsoil.

5 The mixed drifts of the Shotton Series also produce low pH in
the topsoil (below pH 6.0). At depth very high pH (8.5-9.0) is
the general rule, Regular liming is essential, for the same reasons
as in Series §.
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6. Ploughed soil in the desleden Series Type a,(Shedding site) and
b, (Stable site) are adequately supplied in weathered carbonates
(Profiles 56 and 8f, but the deeper profiles of Type ¢ (Collecting
site, ¢.f. Profile: 57) have pH as low as 6.0 and need annual
liming. This is despite the concentrstion of Magnesian Limestone
in the topsoil, This and variations at depth will be described
below,

T, The sandy and gravelly soils of the Mainsforth Series are, as one
might expect, low in lime but periodic small-scale application

maintains satisfactory status.

8. The ground-water gleys of the Cassop Series are acid (pH 6.0)
in the surface soil, but where ploughed there may be a slight
rise in pH at the junction with the gleyed subsoil. Even here
however pH is usually less than pH 6.5 (Profile 47). Liming is
essential even when, as is often the case, these soils are down

to grass.

9. The Preston Series of peats and lacustrine and alluvial soils
have slightly acid top-soils. They are usually devoted to grass
vhich rapidly deteriorates to moor and marsh species when not limed.

10. The Ricknall Series comprises varied mixed drifts but slightliy
acid top-soils are invariable (pH 6.0 - 6.5).

The shape of the pH curve is important and more detailed inspection
reveals interesting correlation. The distinguishing features can best
be envisaged by reference to the diagramatic abstracts adjacent, which
are derived from pH graphs in Appendix II. In the lighter warieties
or immature profiles of Series 1, Types b, (A(B)C/D) and ¢, (A A/(B)c/D),
Series 2, and 3a (A(B)/C) the pH varies very little down the profile.
(See Figs., 83 - 110). This is to some extent the function of light
texture and illustrates the immaturity of the profiles (Figs.83,86,89,

92 and 95). '

In the stony varieties of 1b, (A(B)C/D) and lc, (A(B)C/D) and in
3b, (A(B)Cg) pH increases with depth., (Rigs. 84,87, 90 and 93).
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Maturity of profile or increasing clay content is expressed in lower

. pH in the A/(B) horizon, or (B) in 1b III, See diagrams illustrating
1b III, 1lc III (i and ii) and 3c (Figs. 85, 88, 91 and 94). Cultivation
results in the dowering of pH in the topsoil as seen in the first
example of lec. In deeper soils such as 3¢ the A/(B) has a low pH

(6.4) and the (B) horizon shows a rise to over pH 7.0. Below this

pH falls again to pH 6.5. (Fig.94). The mixed driits of the Shotton
Series produce low pH in the topsoil (below pH 6,0) but there is a

rise on a convex curve to very high pH (8.5 - 9.0 ) (Fig.96). 1In the
Hesleden Series site conditions are important. Shedding sites (6a)

have pH above neutrality as weathering of the calcium~-rich drift
contimually replenishes the surface soil. The curve (Fig.97) shows a
convex increase in pH with depth, but there may be a slight negative
fluctuation at the top of the weathered drift, Stable sites have more
mature profiles and the A/(B) horizon has & pH of 6.5 (Fig.98) while

in the (B) horizon there is a rise to pH slightly over 7.0. Collecting
sites are lighter in texture and the top horizon is acid at for example
pH 6.0 (Profile 99). Yhere is a straight line increase to pH 8.5

in the C horizon but neutrality is not attained until considerable.depth,
in the (B)/C horizon.

The sandy and gravelly soils of the Mainsforth Series have low pH
in the top-soil (pH 5.5 - 6.0). In the heavier variety there is a
straight line rise to pH 8.5 at depth (Fig.100). In the deep glaeial
sands more mature profiles seem to develpp (Fig.l0l), with low pH in A
and A/(B) horizons and a rise to neutrality at 30 - 40" in the (B)
horizon. Below this pH falls off in the C horizon but in Profile 50 .
(Fig.101) a band of limestone and gravel at 60" lifts alkalinity to pH 8.5.

ot )
the Cassop Series of ground-water gleys shows a concave/increase

in pH from 6.0 in the A horizon to pH 8.5. deep in the ¢ horizon.
(Figs.102 and 103), This is the only concave curve encountered, Where
there is cultivation there may be, as already mentioned, a siight rise

in pH at the top of the gley. The Preston Series of peats and alluviael
solls developed over lacustrine deposifs show the strongest signs of

podéolisation in contorted S shaped pH graphs, but the infiuence of peat
bands is a disturbing factor. i’here is a positive pH tremnd in the (B)
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horizon and a strong negative disturbance above this., As in lc¢ ploughing
pushes the negative pH zone lower down the profile. (of profile graph
shapes Figs. 104, 105, 106),

The pH graph in the Ricknall Series varies considerably depending
on, the variety of materials encountered in the mixed drifts. (of Figs.107,
108,109 and 110),

Total Carbonates

Using graph shape down the profile total carbonates show marked
in
differences from pH trends in some cases while/others they are very

gimilar,

In a1l 1% and in 1lc, (b)I and (a)III there is a straight vertical
line representing little change from a high carbonate status (20%). In
lc, (a)I and (b)II, carbonates rapidly increase in percentage in a
concave shape although the pHi line shows no change down the profile. Thi:
is because there are variavle but increasing amounts of unweathered
Magnesian Limestone in the protile at depth and is no reflection on
profile maturity.

In Series 3, pH variations are again not met by variations in the
carbonate graph. this is bBecause carbonates are very.low (less than 3%)
and do not influence this series, the first of the non-limestone series,
substantially in chemicai processes, Physical effects are, however,
important as explained when differentiating the soils into Series,

In Series 4 and 5 carbonates and pH follow the same increasing
convex shape to 30 inches and then level off down the profile. This
reflects the immaturity of horizon devetopment, Calcium is reduced in
the root supporting horizons but there is a pH of 8.5 = 9.0 in the
parent material and toial carbonates amount o 28% (Profile 48, Figs.
96 and 117).

In Series 6, the shedding site shows an interesting S shape in the
carbonate graph. Carbonates are low in the top 20 inches which represent
the shedding soil. Below this there is accumulatién in the (B) not
reflected in the pH graph. If the trend above (B) is projected
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(dotted line.Pigalle) it meets the carbonate concentration below the

(B) horizon, This is simiiar to the pH grgph of protile 50 and-
substantiates the claim of carbonate accumulation. ‘there is a levelling
off, 8till within the weathered material, at 17% total carbonates..

‘he stable site (Fig.119) shows the effect of stability in the
carbonate graph better than in the pH graph. All carbonates Have been
leached out of the A and (B) horizons and high concentration is not
achieved tili some depth into the parent material.

The carbonate graph for the collecting site (Fig.120) substantiates
horizon designation where the straight lines: rise of the pH graph does
not. The surface is endowed with carbonates to 7% (partly through replen-
ishment), but these correspond with a PH of 5.6/ As pH rises: in A(B)
carbonates are weathered out to a mere trace. this may account for some
of the rise in pH. The deep (B) is reflected by accumulation of
carbonates to 4-5% (and a continuing rise in pﬁfv10). At 44" the
influence of (B) accumulation disappears and carbonates amount to only
1-2%, Here they are highly.: weathered (seen-in the profile face) and
supply to maintain a rise in PH is not withdrawn, »i)H is over 8,0, The
Upper drift below shows clear differences from the weathered C horizon .
above, in that:carbonate content rises to 13%m. thigborresponds with the
largely unweathered limestone of the top horizonm. Change in pH is not
'-dramatio. the lack of correspondence between pH and carbonates is quite

remarkable., . : :

(Fig.130) . ~ Profile 57 |

o 30 = 36" | pH 7.6 4.5% total carbonates. | (B)
36 - 48" 8.3 2.0 - c
48 - 56"+ 846 13.0 D

"he carbonate graph for the heavier textured variety of Series 7
corresponds exactliy with the straight.lines inocrease in pH. Carbonates
from o ~-10f% and pH from 5.6 - 8.5. - ‘

t'his correspondence does not apply in the lighter sands for example
in protile 50, (Figs.101l and 122) Here the pH shows & slow concave rise
between pi 6.0 to pH 7.0 disturbed by higher pH. in the (B) horizon.
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The carbonate graph shows only a trace down to 60" where a band of
limestone and gravel reveals 18% carbonates. Weathering is still
active hefe.and PH rises sharply from 6.9 to 8.3. Carbonates in
Series 8 are very variable from profile to profile. For example

in Profile 47 where pH increases on a slightly concave curve from pH
6.0 to pH 8.2 (Fig.l03) carbonates are only répresented by a trace
until a band of limestone gravel is encountered at depth (Fig.123).
In profile 14, (Fig.i24) however, there is a more substantial amount
of lime im the surface soil at 5%. This declines: to nothing just
above the surface of the gley. The gley horizon has 2% carbonates.
The pH greph (Fig.lo2) disregards these fluctuations and follows a
slightly concave increase throughout as in the previous profile.

Soils of Series 9 show very erratic carbonate graphs which cannot
be smoothed out by ignoring peats, or by projecting trends. Surface
carbonates are found only in trace amounts (Figs.125 and 128). Below
this fluctuations vary to maxima of 4 or 5% but certain bands may
contain over 10% carbonates ( Protile 128). Profile 17 (Fig.l26)
shows a different pattern with 5% carbonates at the surface disappearing
to a trace at 10 - 20" and thenrising to 7% at 30", It is impossible
to determine which parts of such complicated graphs are due to
pedogenetic processes and which to inherent properties,

In Series 10 carbonates are either absent as in Profiles2l1 and 25,
(Figs.127 and 131) or are consistently below 2% as far down the profile
as is important to plants (Profiles18 and 19) (Figs.1l28 and 229). 1In
Fig.128 the sharp increase to 10% carbonates is due to a band oﬂblay
with limestone gravel and this occurs at 55" and has no obvious

agricultural significance.
Organic Matter

The distribution of organic matter down the profile is obviously
affected by cultivation, particularly in the top horizcm (see graphg
for Profile 37 and 12). There are important observatioms arising
from the graphs, although correlation within the Series is difficult,
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Most soils in Series 1, 2, 3, 4, 5 and 6b have omly a slightly

varying pattern ot humus declining with depth trom the surface (where
humus is comparatively high). The only profile encountered in these
Series with signs of humus depletion and accumulation was in Profile

36 (1b Type III). ‘This isolated observation is dubious. The
lighter texture variety of Series 3 Type c, (A A/(B)(B)C) (Profile 9)
shows humus extending to a greater dépth then in any of the limestone
soils or than the clay soils oi Series 4 and 5, The shedding site
and collecting site of Series 6 ProfileslOl and 102 show S shaped
curves. (Fig.132). In 102 there is double accumulation of organic
matter,. Profile 103 (shedding) and 104 (collecting) are diiferent in
that the graphs are smoother: and do now show pronounced zones of
accumulation, although organic matter is prement in appreciable amounts
to considerable depth. This is a function of the light texture of the
soll and the feature is repeated in the Mainsforth Series. Here
desplte differimg amounts of humus in the topsoil humus persists to

at least 30" in both Profile 15 and 50, Profile 50 has been under grass
for at least one hundred years. '

Organic matter persists down the profile in the ground-water
gleys of Series 8 and in Profile 14 there are signs oi accumalation
above the G horizon. This is doubtless because o1 conditions
unravourable for organic decompositiom.

In Serics 9 the influence of peat is marked. In Profile 17
the alluvial material coniains orgenic matter to depth in the form of
wood and leaf fragments deposived with the silts and clays. Profile 16
reveals one of the many marked peat horizoms encountered.

Series 10 has different organic matter graphs which are very
variable. One graph (Protile 25, Fig.1l31) is very inieresting. The
organic matter graph has a marked S shape, aithough the totai quantisy
is low, The pH graph meanwhile shows 8 direct mirror image. pH
increases as organic matter decreases, anddecreases where organic matter

increases (Fig.131) an understandaple phenomenon.
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The general conclusion obtained from comparison of the

above coliection of graphs is that pH, carbonates, organic matter
and clay do not necessarily change at the same pace or degree dowﬁ the
profile. It may be that there is a smuence of movement in the
combination of processes, and that certain processes must become more
or less: at equilibrium with each other before others become fully
active. There are many instances to substantiate this but the example
of Protile 102 is the most useful, Here both the carbonate graph and
the organic matter graph show accumulation and loss of material, but in
different parts oi the profile (which was sampled at every two inches
to 60"). Carbonates are low in the A/(B) horizon but accumulate through-
out the thick (B) horizon. They are present to 60" but in smaller '
quantities. Organic matter meanwhile accumulates in the A horizonm,
in the top only.of the (B) horizom and in the top ofthe (B)/C horizon.
It is low in the A/(8) (as are carbonates) and im the middle of the

(B) (not the case with carb onates). The pH however has a straight
line:. rise from surface to depth. It is tempting to postulate a
progression ofmovement down the profile in sequence of humus, carbonates,
PH and clay but no fast conclusion can be drawn except that there is

room for further study.

It will be noviced that in the different graphs there are often
close similarities in particular aspects between soils of different
Series., This is net surprising when considering the many and variable
forces which work to level out conditionms. What is surprising is

that, although by no means complete, there is substantial agreement
within Series. this has not always been the case in many soils

grouped together as Series (36).
Cationic status

In absolute terms cationic exchange capacity is very low in many
of the soils throughout the region, particularly in the heavier clay
soils. It reached higher levels in shallower soils with good drainage

and a high organic matter content. The pofassium ion was particulariy
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low throughout. Several interesting patterns emerged mainly
when considering cations in proportional relationship to each other
rather than as absolute meq/100 gms. soil.

Plotted on triangular graphs Mg/Ca/Na relationships, in the
topsoil only, seem: to segregate into clear groups (Fig.133). On
breaking down the composite parts it was found that only soils of the
Cornforth Series in fact maintained this particular triangular
relationship. 'he topsoils here seeu to some extent correlated to
type of limestone beneath and degree of incorporation of limestone
within the soil profile (Fig.l134). The following groupings correspond
with Pig.134.

I. Soils with incorporated brecciated and fragmented limestones

developed above thin bedded limestone.

II. ©Soils over bedded limestone with little or no: incorporation

of weathered limestone material.

III. Soils directly above limestone but with gleying within two feet

of the surface.

IV. Soils above soft, friable and powdered limestone with variable

incorpoiation into the solunm,

v. Similar to I, broken limestone with some weathered powdering,

over bedded limestone.
VI. Deeper soils incorporating fragmented limestone.

VII. Deeper soils developed over Magnesian Limestone in the Pontefract
area of the West Riding of Yorkshire.

The correlation of surface cationic relationships with limestone
type is not sufficiently substantiated to arrive at satisfactory causes.
It may be due to drainage infiuences or chemical effects of different
limestone types or could be purely coincidental correspondence with
different humus forms. Examination ot similar relationships for other
soils revealed little correlation except in the case of the Preston

and Cassop Series of ground water gleys which are ail grouped within
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a sodium bias Hn the triangular graph (Fig.135). Other triangular
graphs plotting Na/Mg/K, horizons below the surface soils and trends
down the profile gave inconcliusive patterns except that certain
aspects of details already described were in some cases repeated. For
example soils grouped as I and II in Fig.1l34 were-constant in grouping
and position on the graph throughout. The alluvial and gley soils
remained groupediogether when plotted as Ca/Mg/K but the positiom on
the graph was far closer to the calcium apex as the sodium influence

was ignored and replaced by a weak potassium aspect.

Trends down the profile were better examined on individual
graphs. In the Cornforth Series the dominant cation is calcium in
all cases and magneéium is second in imporiance. Sodium and potassium
compete in absolute imporiance but often there is very little or no
poiassium recorded (Fig.1l36; and 137 Of more interest is the
proportional balance of cations down the profile. With calcium in
such a dominant position it might be expected that any changes in its
| graphed curve down the prorile would be reflected in a mirror image by
other ioms. Wietis of interest is that while in absolutie terms meq/100
gms - caicium and magnesium are similar in profiie trend (Figs.l36 =~ 143)
sodium and potassium are not. Fhia is aiso true in the proportional
graphs, Magnesium and caiciup refiect eath other in a mirror fashion,
(perhaps partly because of differential rates of leaching from native
limestone sources) bui sodium and poiassium often do not make up a
&irectional part of the balance of increasing or decreasing caicium,
they fluctdate independentiy (Figs. 138-142). This adds weight to
the reiationship between calcium and magnesium and the concept of
differential weathering rates in the limestone and the greater mobility
of calcium than magnesium down the profile. The mirroring of’célcium
and magnesium is sometimes weak (Figs.136, 140-142) but oiten very sirong
(Figs.137-139, 143). Calecium depletion in the A/(5) horizon is matched
by proportional accumulation of magnesium, The two never emchange
dominance in this series but Ca:rig is in some cases very close to 1.
(Figs.158-161). The sodium ion behaves independently it would seem.
In some cases it is higher than magnesium (Figs.138, 142) but only at
depth in the (B) or C horizons. The trend of sodium is to increase
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slightly in imporiance with depth. In absolute terms it is usually
constant or very siightly decreasing down the profile.  Potassium

can be comparatively high in the surface soil and at depth but is

often very low in the A/(B) horizon. It occasionally mirrors calcium
as does magnesium (Figs.139,140,142,143). In this series potassium
seems to show no response to difference in magnesium except that where
magnesium is highest potassium is completely absent. in Fig. 142 where
calcium falls to about 40 percent of the total meq., potassium rises
markedly to 18 percent at depth.

In the whole Series the most interesting features are therefore
dominance of calcium and magnesium, which often mirror each other
proportionally down the profile; low absolute and proportional potassium
with dependence on calciup proportions and magnesium absoluie levels;
independence of sodium, which gradually accumulates with depth.

In the Middleham Series Mg:Ca relationships are not clear, As
this relatioﬂship breaks down a stronger relationship between magnesium
and potassium is established and a mirror image perhaps based on
magnesium potassium antagonism arises (Fig.l44). In Fig.1l44 potassium
also reflects changes in calcium but in most cases the Mg:Kk relationship
is dominant. Sodium is a8 in Series 1, constant or siightly

increasing with depth.

In the Kelloe and Haswell Series cationic relationships are very
varied not only because of varying gley infiuences and differing
lithography but also because of variable land use, Fig.145 is one
illustration from which no conclusions can safely be drawn except to
indicate the increassing importance of sodium as in the Preston and

Cassop Series as the gley infiuence increases.

The Shotton Series shows similar variation and sodium is
usually more important than magnesium throughout the profile. Despite
this, sometimes magnesium mirrors calcium as in Series 1 (Fig.146).
In other cases, and more to be expected, it is sodium that mirrors
calcium down the profile (Fig.147). Potassium is in all cases very low.
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In the Hesleden Series calcium is the dominant cation and, aithough
sodium is second in importance in the surface horizons (perhaps because
ofmarine contamination in local sea frets), magnesium usuaily asserts
its influence and increases proportionally with depth (Fig.l148).

As might be expected in the Mainsforth Series of sands, gravels
and varying clay influences there is great cationic complexity.
Although Figs. 149 and 150 tempt interpretation, because of lack of
repetition of patterns, little valid interpretation is possible, of

note is the low magnesium status, subordinate in all cases to sodium,

The Preston Series presents even more complexity because of peat
influences and complicated lithography (Fig.151). In some cases
specialised influences noted in other Series are present. For
example cglcium and magnesium are mirrored in Figs.152 and 154, but
in #1g.153, even though not as important in lower horizoms, it is
sodium more than magnesium that mirrors dominant caleium. Potagsium
is in all cases low., Sodium is sometimes greater than magnesium in
the surface soil but of less importance at depth (Fig.l54 and cf.Fig.155).
In other cases this is not so (Fig.l156).

Soils in the Cassop Series show equal complexity but because of the
combination of ground water gleying and considerable susceptibility
to flooding, surface horizons for the first time show & high proportion
-ofhydrogen ions (dominant in Fig.157). Other trends inFig.157 are
not repeated in different profiles of the Series.

The influence of cationic relationships on productivity is
difficult to establish but some development of the above summary is
made later in the text.
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SECTIOK FOUR AGRICULiURAL HISTORY
Chapter 1 Before 1912

-Bome of the earliest hiétory of farming practice in parts of this
region has been traced by Simpson (15). Modern farming practice can
perhaps be seen as early as the late eighteenth century when modern
crops and rotations were established, The pace of farming was of
course slow, because of the comparative lack of mechanisation and
reliance on manual labour, Leases included compulsory rotations
siich as wheat, oats and fallow repeated for up to twenty years when
wheat could be undersown with rough grasa seed. Grass wéé down for
up to ten years and it required a full year's labour to pare and burn
old turf and plough back to the arable rotation. Severe penalities
could be incurred by infrigement of rotation as stated in lease. The
system doubtless retarded the introduction of new crops but it
maintained atability in an overpopulated countryside by maintaining
the balance between arable and pasture land. Other lease conditions
included the spreading of moderately large amounts of lime at regular
intervals usually in association with the fallow year. Crops less
conmon than wheat and eats included barley, usually only in the season
following the plough-up of grass (doubtless wireworms were as common
then as now following long periods of grass), and very rarely peas.
Clover appeared in leases at Layton in 1772 when it formed part of a
four course rotation - wheat, oats, clover and fallow, As late as
1777 restrictions on potatoc planting, except for home consumption
and turnips, mustard, rape, clover, ryegrass or any other grass seed
were strictly imposed and could only be modified with the landlord's
consent. Simpson established that arable land accounted for only
" one third of the acreage of several farms which eorrespopds with present
patterns particulariy over less well-drained soils in the central portion

of the region.

The large acreage of grass would be utilised in a mixed manner
if Wingate Grange (modern farm study number 24) wes typical. Here there
were 9 horses, 6 milk cattle, 12 bullocks, 1 Galloway, 2 calves, 6T ewes,
2 rams, 59 lambs and seven pigs. The tally was taken in May 1783 but
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by November the lamb total was greatly reduced which suggests that there
was some degree of system and perhaps interdependence in the region. -

Despite moderate indication of sophistication in agricultural
‘practice eastern Durham was not nor is it today remarkable tor its
arable yields or‘its management practice. Arthur Young compared
east Durham with the south-west of the county and the Tees basin, In
:these areas yields were in the order of 25 bushel/s wheat, 35 bushells
barley, and 40 bushel/s oats. At roughly the same period yields at
Wingate were 13 bushells wheat, 20 bushells barley, 24 bushells oats,
in each case only siightly more than half the yéblds of the neighbouring

areas,

By the time Bailey (37) reported in 1810 something of a Y
revolution had occurred in the farming system. His description of the-
told rotation' is similar to that already mentioned with fallow, wheat'
and oats as the major components, with peas or beans playing an
important paxrt on some farms, Clover and turnips were however
established when he wrote. . He listed the.follbwing rotations as -

typical 1=

(Fig.162)

Dry soils Strong loams Ochrey clay Moor soils:

Purnips | Fallow Fallow Fallow

Wheat or bariey . Wheat | Wheat - Oats

010ver'(1 or 2 yrs) | Clover (1 or 2)- |Clover and seeds| Clover and seed
: : (2 yre)

Oats (or wheat if Beans or oats Oats Oats

not already used) '

The new crops. were there and doubtless making their effects felt,

: particularly on etock carrying capacity,but fallow land must still have
L“"“been extensive and Young's advice unheeded, Fallow land can still be
seen today:andsconeidering the poor quality of ploughing which is quite
videspread, doubtless ftlIowing eventually becﬁbmea essential.

the East Durham Plateau was still the subject of scorn as Bailey
described the area from SQaham to Trimdon auvproducing 'miserable crops

of corn and a herbage that scarcely any kind of stock will eat unless
compelled by hunger' - A modern commentator would probably modify such
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comment only slightly. There were however some noiable improvements
beyond the central core of poorer soils and poorexr farming. At A
Sedgefield one farm replaced carrots with Ruta baga for young rams as
did a farm at Huiton 3enry. At Haverton Hill continuous drilling of
cereals for eleven years was employed to clear a farm of wild eats’
and yields were raised to 30-40 bushels to the aore.

Perhaps more important was the development of improved cattle.
At Sedgefield local Shorthorns were c¥@seed with Dutch bulls to produce
large beasts and hear Dariington similar developments led to the |
appearance of phe famous Durham Ox, The Galloway was replaced.
Leicester cposses were the sheep dominant on better soils while local

breeds persisted on strong land.

(Fig.163) Crop returns 1801 (Due to Simpson)

hfarish Acreage| Wheat | Barley| Oats | Rye | Potatoes | Peas | Beans
Castle Eden | 1630 | 89 | 4 | 44 2 |2 | 2
Yieid (bu) -~ |* | 15 | 25 20 | - | :

|Easington 12400 | 1270 48 ;;és' 1| 45 |66, | 16
Yields (bu) - 13/14 | 20 20 - 13 | .13
Monk Hesleden | 6060 - | 551 | 52 512 17 iv 15 | 58 |

Turnips and rape

Castle Eden 10 acres
Easington . 157
Monk Hesleden 60

. These figuree_indiéate the predominance of wheat and oats and the very

small yields.

14

In the middle of the ninetéenth century theré vas lack of progress
on the central afea with poorer soils.  Fallowing weas gtill ubiquitous,
farmers were unwilling to introduce innovations and there was an overall
ethos of poverty, Land required drainage, manures were lititle uséd and
few root crops were grown, The coastal margin was deserving of more
praisag' Excellent potatoes, turnips and other vegetables were noted.

i-
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The growing number and size of colliery villages gave increasing
impetus to farm improvement., New markets for food and fodder for pit
ponies: arose and colliery owners to some extent began to improve the land
they acquired. Bell (38) made the important observation that much-
needed drainage of poorer land was initiated with an extra charge of
five percent above normal rents.» There were, however, persisting
husbandry controls in leases. For example, permanent pasture could not
be ploughed out on many farms. The result was that there vas a great

. turn-over of small tenants. Consequently new building and éeneral
farm improvements was at a sloﬁ pPace.

’

This was the period of peak agricﬁltural production throughout
England but if Bell's report is acocurate at least the central block of
the East Durham Plateau did not share the full effects of national
growth, ‘'he more coastal areas did not increase arable acreage _
considerably however. Caatle Eden had 45 perbeﬁt under crops in 1866
compared with 12 percent in 1777 while at Monk Hesleden the increase
was trom 20 percent to tifty nine percent.

(Fig.164) B Crgggagq_g_ggrcentgge.of total farm land 1881

Parish WVheat| Barliey| Oats | Potatoes.Legumes:. Roots.Fallow.T.GrasaVg;aﬁ
Castle EBden 7 2 9 ’ 3 1 9 2 11 55 !
M.Hesleden| 14 3 |14 1|2 T |8 |9 |@

These two parishes are typical of the picture assessed by Simpson (15).
-They show that wheét and oats are still dominating the ‘arable use although
:ihere iaa;by now a marked increaae'in root crops and some degree of
sophistication as the range ot crops widened., f Fallow land was however

8till extensive;

- ¥From 1870 onﬁards, in common with thé major part of Britain, the
arable acreage tell oonsiderably especially on poorer soils. Permanent
grassland was more extensive even in.those areﬁs a.ready dominated by '
graxing. With wvheat at a very low price,‘1894-1895 vas the worst. year
and was followed by a very slow recovery., In 1901 arable land had
shrunk from the 1877 total of 45 percent in Gaétle Eden to 30 percent,

— . - WA S ARSIt e ge A e e
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and in Monk Hesleden from 59 to 4. percent. 0f the arable land wheat
had lost some importance to roots and potatoes. Temporary grassland
was extensive and much of this must have eventually reverted to permanent
grass under the pressure of existing conditions. The ﬂollowing figureo '
indicate more preciselyfthe above statements. '

(Fig.165) . Crops as % of total farmland 1901

Parioh Wheat,Barley.Oats.Potatoes<Legumespnoota,Fallov.T}Grabs.P.GrasS1

g

M.Hesxden| 2 |5 (10 2 1 |s 2 13 59 |

These figures are taken from the 1901 census and represent the percentage
ofindividual orops ot the tobal parish farmland. It is interesting that
barley is beginning to be more important but fallow land is still e
‘significant though reduced percentage of the total. Parish statistics
are of course unreliiable and undue emphasis is not placed on them for
that reason but those indicated are complementary to remarks of

contemporary observers.

V

The reasons for the decline‘in'wheat and the increase in roots and
1o some extent oats was of course the low price of wheat in competitiom
with American grain. Animal fodder was the only real alternative. '
It was also during this period that potatoes came to have a significant
'share of the arable acreage, partioulgrly'near to to;ns and villageét
Legumes naturally declined as grass acreage éxpanded.f Increased hay
. and roots were in future to be the main stay of winter fodder to balance

the oats.

v That. liveatock increased in all classea is refleoted well in the
___following. table. _ '

(Fig.166). Stock _per 100 aores of total farmland

Parish f ‘Dairy oattle - Beef cattle Sheep
1870 | 1901 1870 1901 |- 1870 .| 1901.

Castle Eden 6.0 | 8.7 - 6.0 | 11.2 37.6 | 48.2

Monk Hesleden| 3.1 | 41 v , 5.3 | 6.4 36.4 | 65.5
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The increase of sheep in Monk Hesleden is particularly noteworthy.
Stock carrying was at greater densiiy over the total farmland but taken
with the increased acreage of grass actuel deneity per grazed acre fell..

The change in farm unit size is difficult to trace but in several
parishes: there were more than fifty percent of the farms under 50 acres:
imx 1870, " fThis position was changing by 1901 and today the farm of less
than 50 acrea is a rarity. ' '

The beginnings of farm émalgamation are observable in the following

table,

(Fig.167) ~ Amalgamation of holdings

Parish Numbexr of Holdings, Average size of holdings in aorei
1870 1901 1870 ; 1901

Castle Eden 31 20 47 . ﬁ 72 - f

Monk Hesleden 5T 60 94 j¥ 98 |

The average size of farm increased in both cases even in Monk Hesleden
where there was an increase in the total number of holdings.

By 1912 there were in some parishes slight increases'in the -
acreage under crops over the 1901 figuress but in some cases, where
statistics are available permansnt-graselend continued to expand,

(Fig.168) 1213 Crop acreages Sinc

Parish Acreage Arable acrea %»arable % change since 1901 18M
| Sheraton. 12044 - 723 35 +4 =15

Sedgefield - - 5003 1835 35. |

wrimdon 2089 745 36

Enbleton 2858 690 24

Shottom 2780 1139 .41

Wingate 3488 1138 - 33

Bradbury - 1853 . 391 21

Mordon 1509 367 24 . -

M.,Hesleden 1971 - 845 3 | s ‘ ] =16

Foxton 1494 667 | 45 . e .

Castle Eden 1436 420 29 -1 -16

Fishburn 1983 854 43 ' '
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1912 Crop acreages: (contd..)

Parish " Acreage|Arable acres{ %arablej %change since | since
_ S . 1901 1870

Butterwick 1437 428 . 30

Huttom Henry | 1808 | 917 -5

Bighop Middleham : :
’ 1.1723 ' 830 48

Important differences in land use are distinguishable in this
period between the ‘''ees basin, and to some extent the coastal areas of
the East Durham Plateau and the ceniral higher land to the north and
west, Cereal ocultivation was ﬁore-extensive in the former areas while
permanent grassland still assumed greater propoftions to the north and
inland. This is a continuation of historic distridbutions already
outlined. Furihermore on the heavier soils of the plateau oats
continued to dominate the cereal contribution to arable land use and a
great proportion of this must have been for animal fodder on the home
ferm, although some doubtiess found its way into the local collieries
for pit ponies.. '

(Pig.169) 1912 Crop acreages for parishes as percentages | —— '

Parish Wheat{ Barley; Oats, Pots{ Legumes{ Roots{ Fallow| Grass,Grass
Sheraton 2 5 7 1.5 | ~ 0.3 5 ). = 18 _65
Sedgefield| 3 6 8 | 3.5 | ' 0.3 545 049 9 - 65
| Primdon 3 '5; 8 | 1.6 | 1 | 5 0.5 |13 64
Egbleton | 2 3 1 5 |0.8 [ 1221 | 3.5 2 7 |76
‘| Shotton ‘2 6 9 |4 | o0 | T 0.6 |12 59
|wingate | 3 ° 4 | 8 |2 - 4.5| 0.7 |1i 67
Bredbury | 3. | 3 6 | 1 A 0.7 {6 - |19

Mordon 3 4 6 | 0.7 - .3 3 5 76
M.Hestieden|{ 3 . 7T 8 3¢5 0.2 - 6 | 3 - (10 57
Foxton 4 5 6 | 1.3 0.1 | 4 | 2 9 - |55
C. Eden 2 4.5 | 6 [3.5 | 0.3 45| 1 |8 " |m
Fishburn | 4 T |9 {317 - | 5.3/ 2 |12  |s7
[Buttervick | 3 6.5 | T | 2.6 | 0.2 4 |1.6 5 |n
H.Eenry . | 5 7 | 11 {46 | 0.2 | & [1.8 (12 50
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By this period it is blear that barley had established slight dominance °
over wheat, althaugh this was not so further to the south. Potatoes

and roots had established themselves in the rotation everywhere and
legumes had deciined to an insignificant role. Fallow land was much
decreased in acreage and this can perhaps be attributed to the greater
‘feasibility of cleaning the land under potatoes: and roots. Of the

arable acreage of course oats were still supreme, Temporary grass

was high but the mosi strihing feature was the llarge percentaga of

land under permanent grass, partiioularly in the two carrland parishes

of Bradbury and Mbrdon where the effects of drainage vere not yet fully

operative,

‘'ne poaition of livestock is difficulit to analyse with any degree
of accuracy. Simpson (15) in a study of 35 parishes finds that ﬁﬁ
abéolute number of stock decreased, in an area largely to the south
. of one under present consideration. Individuai parishes obviously
would behave differently and the fortunes of individual farms within a
parish would perhaps significantly modify census date and thus adversely
affect accurate correlation., For example i-. the two parishes so far '
followed showed different trends in 1912, - In Castle Eden dairy cattle
were slightly reduced in numbers per total available land since 1870
while beef cattle increased and sheep population more than doubled.
In Monk Hesleden however, density of dairy cattle increased, beef catile
were less numerous and sheep remained stable. Overall density
assessment in terms of grazing acres per grazing unit show that
grazing density in Castle Eden was in fact stable and in Monk Hesleden
grazing density declined. Animals per 100 acres of farmland. for
various parishes are 1listed below..

-~ tsh (Figl170) Animals per 100 acres of farmland
, : ' o - Stock 121
ligiz -+ ’ Dairy | ! Beef | sneep
Sheraton N 3.0 | 7.9 | 82.9
|sedgerielda. - 7.0 4.3 | 39.2
" rrimdon : i 6.6 2,6 23.7 o
Embleton _ 1 3.4 | 4.6 55.1
Shotton ol se2 - 2.3 .' 41.7
Monk Hesleden 6.4 | 1.8 A34o1‘




(Fig.170) contd..

Parish - . Animals per 1bo acres bf'farmlﬁnd .;-"
1912 _ ~ Dairy ' Beef Sheep
Wingate - 3.3 : 5.4 32,7
Bradbury 5.5 - 5.6 |- 68.8
Mordon - - 5.8 4.0 49.8
Foxton . 4¢3 4.5 69.6 -
Castle Eden 5.2 10,2 7.8
Fishburn . 42 2.5 36.6
Butterwick ' 3.1 3¢3 30.3
Hutton Henry 5¢3 6.6 27.6
Bishop Middleham 3.7 4.6 v 20.8

Although the absolute totals of the above tabie are perhaps
inaccurate the table itself has a subsidiary function in enabling the
establishment of traditional patterns of distribution. The overall
patiern of emphasis of southern and eastern areas on arable and milk
and the centre of the region on beef and unused grassland is historic
and fairly stable despite economic conditions, The more favourable
areas perhaps respond to economics more strongly and fall back on beef
' in 'hard times', The areas with poorer soils do not react so strongly

as they have not so far to fall back. The surprising pumber of sheep
at Castle Eden during the 1912 census is difficult to“explaih. One -
might hazard a facetious guess that it happened to be market day dut
certainly this high density of sheep is not a permanent characteristic of .
that paiish. Elsewhere, in the region and certainly as an average of
Simpson's findings sheep declined roughly in correspondence with the
‘national trend at this time. Surely it cannot be that ail the missing
sheep were in Caqtle Eden. The sip& of farm holdings bears some
correlation with type of farming. For example périshes with farms of
over 300 aores occured mainly in the loﬁ denaity beef grazing parishes,
. for example there were three in Sheraton.} in Embleton, 2 in Wingate and

one in Foxtox,

During this period the opening of new large collieries on the
coast, at Blackhall in 1894, at Hordon in 1900 and in Basington in 1900
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doubtless give some impetus to agricuitural activity but the degree of
impetus is difficult to assess, Wheat prices were still low and with
& new prospect on land use value much agricultural land was lost to the

mines; themselves and to the accompanying growth of residentiali areas.

It was during this period that so much of the twinningfqallages;took .

place. . ' (
The growth of industirial population has been analysed in the

t

following manner (15)..
(Fig.171) Population enalysis

Industrial parish 1901 1911 1921 1931 1939
Easington 1731 2711 9186 | 11986 | 11846
Shotton 1917 12561 | 15647 | 19529 | 21264
Monk Hesleden 1302 20935 | ‘5781 | 7298 | 8518

Siﬁpson stateé“that the population in rural parishes maintained its
nineteenth century level but this is not consistent with the combined
increase of rural and industxial viliages'-populqtion, for example.

Basington..
(Fig.172) Population Easington
1901 | 1911 1921 | 1931 1939
40526 60040 | 75642 | 88027 | 81598

. One can harﬁly'oonceivé of a large increase in the agricultural

- population during this period and the only conclusion is that the
boundary of iqdustrially’occupied populace.d%d not correspond with the
administrative boundary of Easington Colliery. Certainly from this
period onwards analysis of parish statistics is very diffioult as
losees: oi agrioculiural land were enormous and with inoreasing population :
in new areas administrative boundaries were inevi.ably to change
Only rough guides or vague indications can be drawn

~

~ oonsiderably.
' from correlation between past and future parish statistics.
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1912 - 1945
Chapier 2

The» period from 1912 is complicaied by the effect of war'tiﬁe- )
contingencies. On a national scale Agriculture was governed by Disiriet
Committeesy anable acreége was first encouraged to increase by the Food |
Production Depariment and then compulsory ploughing out of permanent
grassiand was enforced, Guaranteed prices for grain and labour were
-@astablished, The establishment of dairy oollecfion services and the
high prices: following the war were reflected in the region by a somewhat
more balanced agriculture;' After 1921 however wheat pricéa tumbled
when government support was withdrawn. Beef prices until then
correspondingly high also fell. Farming was again in a serious position.
Yrotii margins were very small or did not exist at all, In any case
there was liitle capital available tor investment or improvement.
Management qualiiy was dbound to refiect this in such things as Llow
feriilizexr appliocation levels and inadequate rotation. this was the
nationai pidture dbut in the East Durham Plateau changes were not 8o
drastic. The traditional fall back to reliance wn stock and permanent
grassland was not so marked here because there was very little improvement
to whittle away. There was not a great distance to fall.

While Simpson finds a significant decline in the arable acreage
in the whole of the area he studies, in that part that encroached
on the East Durham Plateau this is not generally the picture as data for
1930 indicatess '

(Fig.173) Arable acreage 1930

, _ _ percent change since

Parish Acreage Arable acxes. percenty . 1912 1901 | 1870
| Sheraton 2041 658 - 32 -3 +1 «1T
‘Sedgefield | 5178 1760 34 | -1 -
Trimdom 1919 | 664 - - | - 34 | =2

Embleton _ 2858 |- 64T - - 24 -

Shotton 3363 1594 - : 4T | +6

Wingate 3199 871 N 1 -6

Bradbury 1851 485 ' 26 +§
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_(P1g.173) contd,.. : ,' — percent change sinoé
Parish Acreage Arable'achBJ percent 1912 .- 1901 1870
Mordon 1 1492 391 26 +2 |

M. Hesleden | 1755 | - .1028 58 +15 +I7 | -1
Foxton . 1528 546 36 -8 | |
Castle Eden 1413 . | 461 34 +%5 |+ | -11
Fishburn. 1995 864 5 | - |
Butterwick 483 | 351 | 24 -6

Hutton Henry 1782 929 . 52 . 4l

Bishop Middieham 1600 764 1 48 - P »

Realising that the changeSsince 1870 are by no means accurate it is still
possible to say that a rapid increase in permanent grassland did not .
occur in this regionm. Small changes up or down are to some extent
balanced in heighbouring parishes, What is of great interest is that
Monk Hesleden had all but regained its 1870 position perhaps due to fhe
'~iporéase in population and «n pitponies at Easington, Hordon and |
Blackhall, The slight inocrease in arable acreage in Bradbury and
Mordon, the two parishés above~-a}ll traditionally pastoral and dominated
by poor quality permanent pasture, is of intefest. -This could be
attriduted to the improvement ot drainage conditions at last coming
to fruition as the level of the Skerne was lowered and drainage slices
cut through the peat carrs. This is a dangerous assumption however.
Single cause changes are never valid. Better to accept the position
a8 it is and accept that at least this one traditionally grazing area
did not fall back to permament pasture during the depressed times of
. the 1920-~%8 period. This perhdpe enforces the thesis that such regions
had reached fhe absolute maximum of 'specialisation' in permanent pasture
and could not féll back without becoming a 'monﬂnop—culture'. There is
one example of such a state of affairs tolay as described in Farm Study
(30). Here the farmer has gradually rejected déirjhproduce, th@h all
cultivation and now maintains a.very low standard permanent pasture. It
}is doubtful if such an enterprise qan'continué for any length of time.
The distribufion of the various crops in ditfferent parishes: in 1930 was
as follows 1= S | f_,, 3 '
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(Fig.174) Crops as & percenzage of total farmland 1930

Parish Wheat. Bariey Oavs{ Potse Legume, Rdota< Fallow 'TG. P.G.d
Sheratom [ 4 | 3 | 5 | 3 | 03 |. 5 | 0.5 |10 68
Sedgefield|, 4 | 3 | 9 | 2.6 | 0.04 | 4 1.2 |10 | 66
Trimdon | 3 3 |75 [ 2.5 ] 0.3 | 4 0.5 -113.5| 65.5
Egbleton | 3 .| 1.5 | 6 {07 | - | 23| 1.8 | 8| 76 |
Shotton 4 6 |14 |3.8 | 0.6 ° 5 |.0.5 | 13 53
Wingate | 2.4- | 1.3 |9 |13 | o [ 4 [ 05 | 9| 13
Bradbury 3 2 6 1.4 - ‘3 0.8 10 | 74
Mordon 4 2.7 6 1.5 - | 2.7 ] 2 7 74
Monk.Hesleden8 2 16,517 - 7 1,6 17 42
Foxton ~ | 5 2 10 |12 | - 3.3 | 0.3 113 | 64.
Castle Eden 5 15 | 8 |3 (0.2 | 4 |05 11 | 66
Fishburn | 4 5 |12 |3.5 | 0. 4 | 1.6 13 | 57
Buvterwick | 2,5 | 4.0 | 4 [1.6 | 0.4 | 2.5 ( 2.5 | 6 | 76
Hutton H,' | 5 4 12 4.7 - 6.4 | 1.3 |18 | 48
Bishop M, | 4 8 . |12 |36 | - 63 | 0.2 (14 | 52

Small changes in individual parishes, as already mentioned have
doubtful significance but it is possible to gain an overall impression of -
what has happenéd during this period of recession. At first sigt it
appeers that nothing really éignificant has happened, but as closer
inspection reveais it is clear that any gains that the barley acreage
had made since 1901 were reversed in 1930, Wheat increased its acreage .
'slighfly'at the expense of barley but oats were more substantially
-increased. Potato acreage varied slightly from parish to parish but the
ovéral1lpattern is one-of stability. Legumes continued to decline in
impar tance and were indeed leaa'exteng;ve now than fallow land which
had remained fpiriy stable throughout the period. Rather surprising
is the slight deocliine in roots, This may suggest that in fact stocking
capacity was reduced. Changes in temporary and ﬁermanent grass balance
each other with remarkable consistency.  Where temporary grasslandf
inoreased permWanent grassland was reduced hnd'obnversely.- This indicates
that there was in fact little change in grassland.ugee This supports
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the previous argument that farms could not in faect fall back any further
on permanent grass to save capital expenditure and a future contention
that stock numbers did not increa®eduring these difficult times.

The central areas of the East Durham Plateau were then at this time

‘virtually marginal in terms of agriculture.

There were notable exceptions to the above observations. As
has already been mentionedthere was a drastic reduction of permanent
grassland in Monk Hesleden. This was balanced by increased oats
and potatoes and a significant increase of temporary grassland. There
was however a decline in barley production which corresponds with the
rest of the region. The above changes were due to the large increase
in Colliery activity and population on the coast. A similar reason
can be postulated for the increase in oats at Shotton, in association
with the colliery, and{:a similar inmcrease at Foxton together with more
wheat can be associated with the same colliery. At Castle Eden oats
and wheat acreage expanded also, in association with mining at Wingate.
In all the above mentioned parishes temporary grassland increased at
the expanse of permanent pasture. The case of Fishburn is interesting.
Here the soils are-%etter than those to the north in the heart of the
plateau, but the parish is away from the coast and really dense
population, Here a very stable pattern of crop distribution was
maintained throughout the period 1901 - 1930 despite adverse conditions
elsewhere, It was not a case of not being able to fall back on
permanent pasture because here only 57 percent of the land was used
in this manner, Stock density was higher here, and there was
generally & premium on agriculture. Competition with industry for
occupation of the land was less, the landscape was and still is tidier
and more rural, and land use was well adjusted to the land through long
term inherent fertility. It can be put perhaps crudely by saying
this was less of a marginal area than the plateau proper.

Changes in total grassland can be expressed in the following

manner.
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permanent)

(Fig.175) - | o |
Changes in percent of ggricultural land under grass (temporary and
Parish 1901 - 1912 1930
Sheraton 81 p 79 . 78
Sedgefield o T4 - 76
Trimdon T3 79
Wingate 78 82
Bradbury 85 84
Mordon _ 8I. 81
Monk Hesleden T2 68" 59
Shotton o T1 66
Embleton 83 84
Foxton .64 77
Castle Eden T7 79 77
Fishburn - 69 70
Butterwick 76 82
Hutton Henry . 62 66
Bishop Middleham 63 66

Where oats were increasing in acreage . grassland was remaining stable
as the above table indicates (with exceptions already discusseed). It
is now clear why roots diminished between 1901 and 1930.
that stock density could hardly inorease, although it must be remembered
. that during this period imported concetrates were forming an increasing
:part of animal diet, particularly in the case of dalry cattile. |

1t is clear

Aniimportant result of.the depressed years was the amalgaﬁation of
many of‘the-smallgr farms particularly those below 50 acres. In many
cases also land was hired to larger farms with more resérve capital, for
gihzing. . Mechapisation did not proéeéd at any pace during this period,
quite understandably and in fact horse numbers increased in meny farms as

a measure of recovery from the large quantities taken during the -
continental way of 1914~ 1918. - : -

~
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The 1933 land use map (maps one to four) can be analysed to show
the following distribution. South of Sunderland there is a belt of
land from the coast to the scarp in which arable land, including
rotational grass,is comparatively plentiful, Permanent pasturd is a
secondary constituent of the landscape and rough pasture is aimost
completely absent, Built up areas and industrial asites take up as
much of the land as rough pasture in the rest ot the region, however.

To the south and west, bounded by the emcarpment and in the east by the
Sunderiand and Hartiepool Branch Railway, the arable acreage decreases
in favour of permanent pasturé and rough grazing. In the extreme south
west in the carrland permanent pasture is dominant. East of the above
mentioned railway and south of Cold Hesleden there is a narrow coastal
belt which extends in to the Tees basin to the south in which arable

and permanent grazing land is almost equally balanced, and rough grazing
land is absent. The western edge of this belt is, however, indistinct
and merges into the zone ofpermanent and rough grazing, for example
around Sheraton, and Embleton. South of Sedgefield as far as Stockton
and Darlington roughly one third of the agricultural land is: arable

and two thirds permanent pasture.

Farming ioday is not identicali with this comparatively primitive
pre-war condition but the zonation distinguished before the war is still
Present and this will find explanation to some degree as a result of

the present study.

After the period already deseribed farming conditions deteriorated
rather than improved. Eye-witnesses still remember how difficult it was
to sedd anything whether grain, potatoes or beef., Many farms sank
into dereliction. Most farms cut their labour supply and undercultivated
the land. More small tarmers left the land while others at all scales:
of enterprise retired prematurery to cut their losses. This left room
for some farm labourers to occupy farms they wouldhormalyy never have
considered within their means. The result was a cumulation of low
standards of living, undercapitalisation and inexpert farming practices.
But the new tfarmers were tough and hard-working. They had to be.

They were not particularly concerned with the condition of their newly
renited Manor House or Hall but more with milking their cows and then
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delivering their own milk. This is ot course a generalisation but
expresses the ethos of those who struggled through these very lean

Years, As the older farmer left, the traditional rurai pattern crumbled.
Customs and institutions disappeared. As transport improved the local
mill and the local amiithy were closed, Rows of t%ed cottages associated
with village farms were emptied as the farmers cut the cost of labour

and tried to do most of the work themselives. Villages such as 0ld
Wingate and Old Cassop soon came to be nothing more than a cqugle of

farmsieads.

; Changes enough, and more to follow during the next war and yet

the zones described maintained to varying degrees distinct differences..
Just as different soils in the region respond to dirterent amcunts of
raintall in diiferent waye (to be described later) so the farming in
ditferent zones of the region did not respond uniformly to economic

condiiions, This much can be determined from simple land use siudy.

The precise system of arable farming and stock turnover is difficult
~ to establish because of the large-scale changes in the people doing the
farming. Memories are shori in this region compared with many other
parts of the country. There seemed however to be something ot a
pattern of raising calves from the higher land in west Durham or stores
from Ireland and lambs from the hills and Scotlaend. Calves were raisd
to the threg7§¥age when they were ready for the butcher and stores were
fattened on a short term basis. Lambs were finished off on a very short
term basis on the better grazing land but on poorer pastures: there could
be little advantage over the places where the lambs had been reised,

Amongst cattle breeds Shorthorns were popular, with Ayreshires and,
to a lesser extent, Friesians, Jerseys and Guernseys for milk, Theman
in the milk was the man who survived the crisis perhaps best of all in
farms with a strong speciqlist emphasis, Hard work was required bdbut
milk was saleable even if the price was low. The Milk Marketing Board
set up in 1934 fixed milk prices and made markets more secute. The
introduction of subsidised milk in schools and for pregnant women helped
considerably to increase the volume of milk consumed and the introduction

of Grade A and ?'T bonus systems proved valusble incentivess,
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Helf-breds were the most common sheep, producing lambs fabd for
May to June. When they were sold replacements were brought in from
the north, Pigs were reared for pork and the lLarge white was common

here as in the rest of the country.

Also in 1934 the Potato Marketing Scheme vas introduced. This
was aimed at preventing the saturation of the national market, which
periodically happened because of fluctuations in yield and acreage down
to the crop. The major intention of the scheme was to control the
Yearly acreage and to place the disposal of the crop in the hands of
only authorised merchants. The general effect of these measures seems
to have been to imcrease the acreage of potatoes in the East Durham
Plateau although the major part of the region is far from good potato
land,

War-time controls of course brought many changes and many diffic-
ulties to the region although the more permanent result was to improve
conditions. Waste land was not to be tolerated and with controlled

cTopping aﬁd prices, and assured markets there was a movement to grain
production in common with the rest of the land. Wheat, barley and

oates with rotational grasses came to dominate the scene as permanent
pasture was ploughed out, Beans almost disappeared a8 a field crop
and roots were greatly reduced. This last poinf is of great
importance, because it refiects the disappearance of much of the stock
from the region. The difficulty was that farmers seiling so much

of their stock were in tact selling a great part of their investment

in the land that had been Built up over the years. In addition to this
the credit from the large scale selling was heavily taxed and many farms:
were to be considerably deecapitalised., This may be one of the reamns
vhey there was: siow mechanisation throughout the period, despite the
removal of much of the remaining labour force through conscription,
Permanent labour was not subject to conscriptionm but the casual force
normally relied on in heavy times was greatly depleted. Tractors did
of course replace the labourer to some extent but in this region it is
significant that horses continued to work on many farms well after the

conclusion of the war., This is indicative of the state of general
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mechenisation, which is only in the early 1960's undergoing a break
through as combines and driers and hydraulic equipment prove their
meriis, ‘the place of the casudd labourer and to some extent the
Permanent force was taken by the Womens' Land Army and P.0.Ws. The
position is described in detail in neighbouring areas by H.C.Pawson

(39)

0ld pastures: were ploughed :out and cleaned .with roots and oats:
and them continually sown down to wheat and barliey. Farmers report
very good yields imnitiaily but by the end of tie war, as might be
expected, trouble was widespread, particulariy with 'Take-all'. This
was particularly severe in this region because of the necessity to sow
winter wheat, which allowed little time for the soil to be cleared

of disease before the next crop was germinating.

One of the more important features of the war time contingencies was
the introduction ot lurge scale application of inorganic fertilisers.
Yields were greatly improved, but perhaps because of initial inexperience,
early'piejudices=arose and several farmers are only in veryhrecent
Years accepting the use of nitrogen. One can imagine the results
of early imbalanced fertiliser application and the effect it had on
the margim conscious farmer of East Durham. '



(169)

Chapter 3 © 1945 = 1960

Since the Second World War subsidy and planning have determined
much of the farming pattern in this region as in the whole country.
Together with the permanent guarantees of prices in grain, milk and
livestock products, established subject to annual review under the
1947 Agricultural A@fgradical changes in security of tenure.have
allowed many farmers to undertake long needed improvements to the
land. The N.C,B. having taken over the land occupied by former
colliery owners have taken their part particularly in providing
improved buildings and farm houses:, BEncouraged by grants improvements;
" have been made in drainage, water supply, approved buildings, sewage,
tracks, fencing, hedge removal, and land clearance. The difference
is marked but there is still an aimosphere of incompletion, because
there has been littie integration or pianning. To drain one fielid
is not sufficient. The neighbouring fields up-slope and down-slope
nust be taken into consideration and it is in this respect that the
region is most seriously handicapped. An overall plan of reglonal
drainage taking into account mining subsidence has yet to be achieved.
The present condition is a combination of partially working nineteenth
century draigage usually leading water into areas of periodic and
perﬁanent agcumulation.because ol subsidence, or newer efficient
. drainage not integiated with lower lying land. *his in many cases
is actively stripﬁing the top~soil from cultivated land or again
increasing the problem of accumulation in areas with subqidence
holiows or impeded main courses. The grant system has however made the
furming life more tolerable throughout the region. Rough grazing is
ploughed out and fertilisers are applied more liberally. Generally
there is more capital available to invest in such things but note-
worthy cases will be menvioned where, in the central part of the region
particuiarly, thefe is a serious problem or undercapitalisatien still

in force.

The following table shows that the improvements listed and the

var-time contirols have left a permanent infiuence on farm system in

favour of grain crops. Milk and stock must of course remain of great
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imporiance in this area but even here Antensive feeding methods
have allowed more land that would otherwise have been down to grass _
to be incorporated into an arable sysiem. Mechanisatvion has furvhered-
this process. More power and better equipment has allowed better and .
more selective cultivation of the soil. ‘This has allowed :the
cultivation of barley for example where it woild once have been aimost
impoéaible. - Many farms could not afford combine harvesterés or grain
driers until atfter 1950 and it is since then ‘that barley has increased
considerably. There is also the corresponding national increase in
barley production to take into account in seeking causes of change but
" there can be little doubt that particulariy on heavier land such
.changes would have been impossible without the iractor. There was
only one caterpillar tread tractor in the whole of the region during
the 1964 survej however which perhapé indicates;fhe low level of _

. margin and capital investment which would if higher allow the use of

- this highly desirable, if more limited torm of traction. - Larger
farms of course began their major investment in macninery during the
war but the smaller farms have been long finding it possible to

purchase combines: and driers.,

(Fig.176) 1960 arable land as perceniage of total farm land.

Parish | Acres: | Arable | %arable ' % change since .

| . 1930 | 1912 1901 | 1870
Sheratom | 2055 | 1050 | 51 | +19 | +16 | +15 | +3
Trimdon | 2012 | 993 49 | 415 +13
Sedgerield| 4395 | 2846. - 65 +31 +30
Embleion | 2448 | 1385 56 | 432 | 432
Shotton 2022 | 1528 75 | +28 +34

|Wingate - | 3414 | 2236 | 65- | 438 | 432
Bradbury | 1853 | 823 44 .| 418 +23
Mordon . | 1044 | 712 | . 68 +42 w44 _
Momk H, | 1623 | 1325 | 82 | +24 | 439 H1 | 440
Foxton - | 1632 | 1266 | 77T. | w41 | 33 - | . | ™
C.Eden | 1004 | 837 83 | +49 454 +53 © | +28
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(Pig.176) conzd...

1

Parish Acres | Arable | % arabld | % change since

1930 | 1912 | 1901 | 1870
Fishburn | 1650 | "1179 - 72 +29 | -
Huvton H, | 1829 '_ 1244 68 +16 +I7
Butterwick 1923 1364 - 1 +47 | +41
Bishop M. 1_625 1118 69 - +21 -

This present day pattern is here retliecting permanent infiuences frou the
" past and also the growth of more recent factors.: For example although
more concerned with arable practice than ever in the past, .the
traditionally pastoral Sheraton has a comparatively low acreage under
cultivation énd has made less marked g#ains over the years than other
parishes., Bradbury is siill low lying and ill-drained and has only
44 percent of the land under crops, but Mordon a similar parish has:
responded better to drainage and now ranks as an arable area. ‘the
most marked devotion to arable practice is in the densely populated
pariehes of Shottom, Foxton, Monk Heé;eden'and Castle Eden. The -
traditionaily stable Fishburn has shown an increase ot twenty nine
percent in arable acreage since 1930, If such a figure is taken as
‘"representative of national changes due to war time controls: and post~
wvar subsidy, alfhough ii must bé admiitted that there has been some
increase in indusirial aciivity there since the war, several interesting
feaiures can be surmised from the figures, Parishes with poorer
.8oils- such as Sheraton; Trimdon, Huttom Henry and Bishop Middleham
. have increased their arable acreage aboée the rate oif increase of the
laverage', A third group, those parishes with high population density
" and with the highest proporiion of lend already under crops have not
increased at the .same rate as the average, pe'rhapa because their arable //
acreage was in any case very high. This is the reverse of the principle
evolved during depression years when certain areas .could not devoie '
more land to grass because they were already so pastoral in character.
This is obviously not a full explanation, but it ‘uses all the faots:
available and is helpful inm Eiving indications of pattern and infiuence

that are folIowed.up in the map interpretation.
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8 S
More precise cropping/indicated below =

(rig.177) ~ Crops 1960 88_percentage of ag;icultgfaim}and

Parish . Wheat| Barley .Oats.égngi;;ume.Roots.Fallow.TG. PG, | Mt.Vegy. -
Sheraton'| 8 6 | 121 4 | = 5 - 13| 49 | =
Trimdom | 7 | -6 {-12|3 |-« | 3 |05 (17{ 51 | -
Seagefield 6 10 | 15| 4 - | 4 jo.7 23| 35 | -
Embletom | 6 | 20 |12 |1 | 0.3 | 2 |o0.5 |22 41 | -
Shotton | 12 | 6 16 | 4 1.1 | 3.5 | 0.4 [32] 25 -
Wingate | 6 11 10 {3 - 2 0.2 |29 35 | =
Bradbury 3 10 . g2 - 2 0.7 |15 | 56 -
Mordom .| 6 14 15 |3 - - 4 - 26 | 32 -
Monk H. | 14 12 12 | 8 - |5 - |28 | 18 | 1.6
Foxtom | ¢ | 22 |12 |3 | = 4 |0.6 |25 | 22 -
C.Eden 6 | 3.5 10 (20 - 8 - 130 ] 17 T
Fiehburn | 7 | .14 |11 |4 | - | 2 2 |30 | 28 -
Butterwiokl 11 | 14 | 22 |3 0.2 | 3 |0.6 {16 | 29 0
Hutton He | 7 | 7T 16 |5 - |5 | - [T | 32 -
Bishop M. | 10 | 15 9 |8 - |2 |~ |aa|3n | 2

These are thg latest comprehensive parish statistics used in this:
work and they illusirate important changes but they are by no means:
represéntative ot the present day, as analysis of .the farm studies will
illusirate., Perhaps the most'signifioant change is the move from oats:
:_to barley prbductibn, although as the figubes illustrate in several
parishes in 1960 oats were still the major group. Oats had increased .
their share of theland in some cases but by far the bigger share of
_ploughed up pasture has gone to barley. The position with regard to
wheat is not as oiear. In some parishes wheat is still more important
than barley, particuiariy in those parishes associated with large
collieries althoﬁgﬁ there can h#rdly-be any relation betiween the two.

In other pariahes'however the trend to barley in expense of wheat as
well as oats is clearly indicated and by 1964 it was marked. Bariey has
:at las¥78§acovared as a fod&er group on the East Durham Plateau, for only
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little and very rarely is any sold as malting barley, and its potential
as oifering highes® return per acre of any crop is beihg taken advantage

of,.

Potatoes have increased since 1930 in total acreage but only
slightly, and when considering the amount of land brought out of pasiure
inio the arable rotation the increased contribution of potafﬁes:is
negligible. This is not good potato land. The one exception is
Casile Eden, the parish straddling the mixture of morainic driit
material, where in 1960 the totial of 20 percent of the toital acreage
was surprisingly occupled by potatoes. This is not the case in 1964,
Legpmes continued to decline down even from their 1930 position when
they were already/%?gnificani. ‘the root acreage has rem2ined quite
stable despitve various complex factors. *hroughout the land for
example firsv kaie and then silage has tended to displace roots. Also
improved concentrate rationing and greaier amounts of hay due to
better fertiliser practice have reduced the requirement of roois, In
the East Durham Plateau however tradition dies hard and the heavier
labour involved in root cultivation is not objected to. At least
roots still hold their place in the rotation. Very little kale is;
grown and few farmers now make silgage although several have experimented
with it. Fallow land has shrunk to a very small proporiiom and at
least on the individual farm musi be insignificant and perhaps represents
the problem field that cennot be cleaned in any other way or,as ofien
happens when a crop fails and is ploughed out,the field is entered in

the June Reiurns as falilow.

The proporvion ot vemporary grass has of course increased greavly
but. only in a few ceses, again the areas associated with high popuiation
density, does the temporary grass exceed the permanent pasture. Also
the permanent pasture has in mosi cases been improved to some extent,
if only B being ploughed out during the war. Some farmers are also
coming to understand the benefits of improving their pasture if only -
by sporadic dressings with mixed surplus fertiliser or the occasional

dung.
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Also ot interest in the 1960 returns is the mention oi market garden
type vegetables. These are again associaved with the denser populations,
in the case of Monk Hesleden and Casile Eden, and wiih speciaiisation

on lighter soilstin the case of Bishop Middleham.

Stock carrying capacity has increased since 1930 despiie the
overall deciine in grassiand, Up to 1960 dairy cattle increased, in
particuiar, by over 50 percent. Beer cattie increased by 10 percent
(Simpsom 35 parishes) and young beasts by a far greater amount. Sheep
also imecreased im numbers, this is due partly to a greater average drop
in a season, In some cases for example Bradbury, increases were 8o
great that they represent increased capiial invesimeni and a greater
capability of developing tradivional practices. The great increase
in young beasts is indicative of more local rearing on a multiple suckle
Yasis with improved supplementary feeds. The increase im milk cows
would aiso contribute to the greater numbers of calves. The increase
in dairying atter 1930 is perhaps the most remarkable feature of stock
changes in the region, The improved markets, guaranteed prices and
quallty inceniives: all contributed to this, although, as will be
demonstraied later, the positiion is radically and rapidly changing,

Many farms are going out of milk, This is illustrated by the statistics
to some extent. Most parishes show substantial increases in total
stock density but Trimdon in 1900 shows the reverse. This was to some
extent a transitional year in that parish, because since then four out
of seven dairy farms have gone out or milk, Not all of them have
replaced the dairy herd with beef cattle and those who did have naturally

taken no short time to build up stock numbers.

There was also a change in the use of grass during the period under
consideratioh, In mosi cases there was a deciine in cut hay as opposed
to other uses of grass since 1939. Simpson produces the following

table.
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(Fig.178) ' Use of grass as percenfage of total grass

Parish 1930 1960
Cut ‘ graxzed rough ' Cut 'gramed "rough

Sheraton | 30| .70 . - 26 | 59 - 15
Sedgefield 41 53 5 1 40 55 6
Primdom | 52 6 | 2 2 | .52 . 6
Bradbury | 33 | 67 | = 50 |43 | 21
Bishop M. | 44 5% 3 26 71 3
Fishburn. | 52 a1 | 7 45 54 | 1
Butterwick| 47 43 10 . 43 | 52 5
Monk H. 35 54 11 | 4 48 11.
Wingate 37 1 47 16 29 | 57 .14

As Simpson points out there are some unaccountable increases in grazing
land in Sheratonc:. and Bradbury. He also points out that the places
which maintained or increased previous levels of hay cutting were those
associated with high population and consequently dairying. The general
decline in hay cut can be attributed to different causes, Increased .
greass per acre, under the 1nf1uence of inorganic fertilisers, on
mlected specialised leys would undoubtedly be one reason, with the
cuiting of more than a single crop in a season in response td nitrogen., -
The other main influence ﬁould be the greatei awareness of selected
seed mixtures for controlled grazing. During the farm survey several
farms were .encountered where not only were grasses grazed several times
in a season but vhere speéial early bite mixtures were sown wnich were
cropped for hay'afte# grazing and produced yields equivalent to or
'.greaier than older and more traditional mixtures.. '

The totai area of land available for farming continued to
decline after 1930 as mining waste spread, as quarrying aotivivy
inoreased, as housing tedevelppmént around old settlement areas eﬁpanded,
and as larger hou-ing estates and places such as Peteries came into

existence.

Simpson suggests that farm sizga generally decrease during tis

perioakdue,to eimilar influences but it is diffioult to be dogmatic about

;
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this because the toial number of farms decreased considerably during
this period. What is certain is there must have been considerable
amalgamation of holdings and a decrease in the number of the farms beliow
100 acres, aithough this last fact is masked in Simpson's work by the
small holdings instituted during the 1930-1940 period at Hutton Henry

and Hart,

Totali labour force has declined in many parishes aithough some
show slight increases. This is difficult to interpreti because some
farm enterprises have been iinked into chains which employ mobile
labour. The generai impression received from mést farmers, pariiculariy:
near indusirial cenwres, is that labour is difficultv to obtain or at
least to hola, This is partly due to the distance of travelling to
vwork and partly because during depressed times farm cottaggs were either
negiected or pulled down and there are now no side-benefiis to
compensate for the lack of comparability between industrial and

agriculitural wages.

There has been a change in the structure of the labour force
employedon farms in the direction one might expect and for simple
reasons, The number of femahyiemployed hes declined most severeiy
(C.F.Pawson 39), This is paricularly noticeable in dairy occupation
-as mechanisation has progressed. Furthermore the olaer element in
ﬁale labour has increased proportionally av the ?xpense of the farp
l&d and the middle aged group. Mosi young workers transter to
industry as soon as they can. The turn over in labour under the age
of 21 is therefore very high and expertese is not continued in the
indusiry. This leads to increasing difficulties in thati when the old
man wno has been on the farm for thirty years under the. same employer
retires tnere is no-one with sutficient skiil to replace him.
Mechanisation of course relieves the problem to some extent but even here
there are skills necessary which take a good apprenticeship to acquire.
Unskilled casual labour cau usuaily cope with heavy harvest periods becauc
mechanisaiion has speeded up the system so much, but many farms are now
run by the family and one experienced hind. It is diftficult to conceive

of mechanicali improvements thai couid replace the hind when he comes to
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Tretirement. : L

(Fig.179) Changes in labour structureIQSimgsonl on 41 parishes
Permanent workers " Temporary workers: .
Men. Women : Men Women

1930 . 1151 - 211 : " 150 152

1960 964 47 : 106 . 33

percent reduction over the same period . .
16.2 87.7 29.‘3 78.3

It is clear that as the time requirel for most farm operations
doubles as the acreage dombles: the large farm will suffer most from a
labour snortage although it can be argued that this is inceniive in
itself to speedier and more comprehensive mechanisation and chemical
farming, A final consideration at this point is the eftect of labour
on cropping policy. With modern equipment, the rotavator, the combine
and the drier, barley requires far less hours: per acre in terms of
labour than any other orop. In comparison with wheat for example
it>requires less organioc manure.application, less spring treatment in the
form of top dressing, harrowing and rolling and far less time at
harvest and in storage. There is an incentive to spring barley
production inherent in a labour shortage regardless of other factors,

To set against this is the consideration that a balance between spring
and winter crops aliowsa wider spread of labour réquiiamenta throughout
the year. Nevertheless, as will be indicated in the following section,
the pressures of change in terms of economicsand labour seem to be ’
militant in favour of a greatly inoreased barley acreage. This makes
perhaps the greatest change of patterns that have been traditional in

. East Durham for mpre'than a century. |

¢ . \ . P
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- SECYION FIVE SOILS AS APPLIED UNITS
Chapter 1 The Sector

For the purposes of correlation between farm practice and soils
a general unsythesised picture was obtained from farmers throughout
the region during the period of soil survey., This involved field by field
observations of 172 farms within the broadest strip across the East Durham
Flateau. Here there is g wide development of the major Soil Series
encountered in the region., Boundaries were as near as possible those of
three six inch 0.5, sheets and were in the west 4320; east 4450; north 5400 and :
in the south 5350, The total area was about twenty four square miles. Time

involved on each farm varied from a few hours to several days.

Farm analysis was attempted in two ways. To complete the picture
established in Section 3, which is again based largely on the same sector
an overall analysis was made.- This analysis was based on data obtained
during the survey and not parish statistics. It revealed several important
changes since 1960. A more complex survey wes undertaken using soils
and other physical factors in combination as practical survey units.

Farm size

Farm distribution according to size of holdings was established for
the whole sector. It revealed an almost symetrical distribution curve
(Fig.180). The optimal range was found to be those farms within 150 - 200
acres. 1t may be that a region requires a spread of farms of all sizes
to fulfil an integrated function but as the graph shows there is some
weight on farms below 150 acres, which is not desirable. Several farmers

stressed that with the capital they had invested in machinery and especially
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under mixed farming systems they could often use an extra 50 - 100 acres

of land when acreage was below 150. Several farms have within the last
ten years become derglict and the land included in amalgamated units, How
long O - 50 acre units can survive is doubtful because the strain is
already on 50 - 100 acre farms,

Farm systems

Using a slight modification of the system of farm classification
adopted by the Department of Agriculiural Economics, Newcastle University
(see Appendix III) farms were divided according to agricultural
system (Fig.1l81). t“his rather arbitary system revealed the dominance
and desirability of mixed farming as a single type. Next in
importance is cash cropping with stock, and especially stores
fattening. Stores are also dominant in the fattening with cropping
type but as the graph shows this type is not as important as might be
expected in a reputedly stock fattening region. Milk production is
third in importance and over twelve percent of farms have a dairy as a
dominant source ofoff-farm sales. Miscellaneous farms indude dealers
in cattle and sheep and othersengaged in specialised production for
example of pigs. Single system arable or grazing farms are very rare
and as described in the farm studies not at all satisfactory units

unless highly capitalised.
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Farm system distribution according to holding size

Combining the above information analysis can be made of farmholdings

by agricultural systems within different size fanges (Pigs.182-191).

In the O - 50 acre range cash-cropping with stores is equal to
miscellaneous farms, At this range single system grazing represents
four perffent of all farms, The importance of miscellaneous types is
signifiocant., A high turnover of stock by a dealer using his land mainly
for temporary grazing can be a prosperous undertaking. Cropping with
store fattening is more difficult to understand and yet the farms in this
class were all owner occupied and appeared to be thriving with adequate

and new machinery much in evidence.,

In the 50 = 100 acres range mixed farms and milk farms/%feequal
ma jor importance although cesh cropping with stock, and single system
arable farms are represented, At 100 - 150 acres there is even more
emphasis on cash - cropping with stock and mixed farms assume minor
importance. Milk is of course still represented. In the optimal range
of 156 - 200 acres mix:d farming dominates and there is a balanced spread
between other systems. Single system arable or grazing fatms are not
represented. Abpve 200 acres and below 500 acres mixed farms always
assume significant proportions. Above this size there are too few

farms and too many special considerations to allow analysis.

The farms are dividided amongst owner occupiers and tenant farmers
in very close proportion. There are 41.8% owner occupiers with 58.134tenant

farmers.
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farmers,

Important differences in cropping practice since 1960 emerge from Fig.
194 .fef¥ig.177. It is clear that there has been a dramatic rise in
barley acreage, as its fodder potential is realised.' Potatoes, roots
and fallow have remained stable but ocats have continued to decline. Many
farmers insist that they are growing léss wheat every year but the
statistics show almost absolute stability, The increase in barley has
been rather in association with a revised fodder programme in the oats
and grass sectors of the farm system. This change has reached different stage
in different parts of the region. Permanent and rough grass has declined
by more than a third and now assumes third place in acreage behind leys-
seeds-hay and barley. Wheat is elevated in importance above oats but
this is entirely due to the decline of the latter. The introduction of
nee uses of barley seems to have done more than World War II for the
cultivation of land im this region although it must be remembered that
ploughed up grasslend is not necessarily reflected by more off-farm
grain sales. The barley is used on~farm as fodder. Changes in cropping
practice can be of more importance to land classification than more stable

characteristics (40).

More detailed survey will follow under zonal analysis, The more
important observations arising from the sector analysis are the desirability
of- ferms in the 150 -~ 200 acre range gcf 41), the desirability of a mixcd
system and the increase in barley fodder which has important implications
for soil fertility. These factors must be borne in mind when analysing

agricultural potentiasl and planning land use. It is important to examine
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the pattern and the trend (142) and to askw hether it is. logical; what

would happen for example if small farms were combined? In many cases it
turns out that 0 - 90 aores.rep_resents a desirable acreage for anyone ;lho . |
wants to owmn a farm. He cannot a.ff"or-d to buy larger units. With
‘personal industry and nd extra labour foroe he oan suocceed., Between

90 - 156‘aore units have :less obvious merits except where concerned with |
milk., The probiem is to see the trend, explain it as far as is possible,
as certaining whether or not it is rational andf in planning, attempt to

guide davelopmqnt along the paths it is already taking, naturally. There
are often very good reasons for existing trends., Exceptic;nal oircumstances
‘may periodifally interfere but these are beybnd the scope of the |

agronomist surveyor and more in the province of the economist or the

experimental scientist.

(Pigs193) 172 Farms AGRICULTURAL SYSTEMS,FARM SIZE GROUPS AND TENANCY.
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© 172 Farms AGRICULTURAL SYSTEMS, FARM SIZE GROUPS, AND OWNERSHIP/TENANCY

" SECTOR CROPPING ANALYSIS.

“Crop

Percentage of Total Acreage

Ley, Seeds;ihgy .

Z'Bar-ley

, Pefmanent Grass .

Wheat Winter

‘ 'Spring.' y
Total - -

Oats nf

Potatoes _

Roots - - _ N

Silggez

Kale

28.85

; 22,75

. 22u5

7.30

| 8.56
;. 7.86
7,26

354

2.7
0.74
0,22




(184)

(Fig. 19‘!-) Oon'(.:d. oo -

Crop Y o ' ' Pelbcentage of Total Aoreage
| Cabbage | : _. E S 0.03

Fallow . - 0.26

Woodland . . 0.23
|Unclassified f S . 2,96

SECTOR CROPPING ANALYSIS

Ch_pter
_2 The Soil Zones

Defined. It is the purpose of' this survey to show that there are units -
wh:.oh can be used for planning purposes which are more reliable than the
- parish (42p.110 and 40 - 65,69: of. 43 ). It is often the case
that farmers make fa.lse June retums, elther deliberately to obtain more
‘def'lciency payment, or more often beoause/ genu:me diffioculty in addlng up
acreages, When field boundaries change it is not easy -to declare crops .
aoc;ording to a pattern that no longer exists. It is also diffiocult when a
" single field is divided émo_ngs_f several orops. The units_ chosen for study .
| were closely related to soil distribution with several reservations, and the

-information was exacted from farmers fielgl by field (of.l;O',p. 71 ).

/

It is obv:.ous that Soil Series w:Lll be interm.xed within a given area

and the Series is not a.lways the bext unit or even a possible unit for

analysis. (4L also 45 and 46 Pe 41 ). Also faotors such as runfan,
topography and proximity to large concentr;;tions of 's'ettlement are important

oonsiderations (40P, ¢ )« . The resultant thrqe-fold'.pioture (Fig.195) was
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obtained by combinations of the above considerations, Soil grouping
(47) or association (44 P- 92 ) is the basis of division as this represents

the most permanent unit of analysis (44 pe 97 ).

Zone A consistsmadqiyidﬁ'soils in the Cornforth and Kelloe Series.
They are mixed but related, and the conditions likely to @cur will be
familiar after consulting Sedtion Three. Topography is usually rolling
to difficult, in association with the escarpment. Rainfall is the highest
in the region, which to some extent compensates for shallowhess of soil
profile, There are not large concentrations of settlement, although

Thornley, Cassop Colliery and Quarrington Hill exert some influence.

Zone B is influenced by the bad drainage of the poorer Haswell
Series soils. There is an area of thin Conforth Series soils within this
zone but soil.. is equally poor here, but for different reasons (see
Limitation map). Rainfall is less than in Zone A (25 - 30"). Topography
is mainly gently undulating although there are some steep wvalley sections.
there is a string of colliery villages including Wheatley Hill, Wingate,
Station Town, and Lrimdon Colliery. These have in the past been
beneficial influences in providing markets but today they present many
difficultifes such as claims for building land and tipping space, trespass

damage, and dogs.

Zone C includes a wide spread of soils in the Kelloe Series, some
lighter soils in the Mainsforth and Hesleden Series and heavier representative
of the Shotion Series. Topography is rolling and hummocky and climate
is generally less severe than in Zones A and B. -~ Farmers are aware of a
marked divide in land potential roughly corresponding with the railway

that nasses through Shotton Colliery and Station Town. There is close
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approximation between this line and the boundary between Haswell Series

and Kelloe Series soils,

There is no large settlement within the zone,

although the influence of the above mentioned villages slightly to the

west and the Hartlepools to the south east is important.

A further zone D, could be postulated to the east but this is not

considered in detail largely because it is so closely within the sphere

of West Hartlepool and has been described by Simpson (25), and also because

it includes an area of soils not described within the present system.

Furthermore there are numerous multiple holdings which can be ordered as

follows :

2 holdings

3 holdings

Littlethorpe 160 acres.
Leechmire 200 acres

White Hurworth 500 acres

W. Murton Blue liouse 171 acres
Lambs Close 31 acres

Heads Hope 100 acres

Sheratom Hill 365 acres

High Heslden 271 acres

Hulam 564 acres

Sheraton Hill 336 acres

Benridge 7.4 acres
Parklands 35 acres

Qakerside 25 acres

Littlethorpe
Hutton Hwnry.
Near Trimdon

i [

Huttom Henry

Sheraton

Hesleden

. Sheraton

Near Shotton



7 holdings

Dene Leazes 300 acres Castle Eden
Hart Moor 170 acres Hart
ellfield 200 acres Wingate
Park House 199 acres - Trimdon

Red Hurworth 171 ecres
Murtom Hall 283 acres

Murton Blue House 1350 acres

these separate holdings sometimes intrude into zone C and although
mainly in zone D they extend completely outside the sector in several cases.
They are often maintained as different units with co-operative use of
machinery and sometimes mobile labour., In Zones A and B severgl farms
have combined but they are usuelly worked as single units. D-type

influences are often strong in zone C and will be considered as need arises,

In the region as a whole the main landowners are :-

1. N.C,.B.

2. Church Commissioners

3. Bishop Wilkinson Estate Trustees

L. Castle Eden Estate Trustees

5. Durham County Council (Hutton Henry)

6. Lord Londonderry (Wynyard)

Since 1950 land has come onto the market only irregularly although

both the N.C.B. and the Church Commissioners have offered and sold land to



- (188(

tenants. Some farms have been purchasel by means of hard work and a
mortgage while others have been the result of compensation for removal'
from other farms which have been used for building purposes or guarrying
(see Farm Studies 3,6,7,9,11,57). There are particularly difficult

areas near Sunderland and Marsden where building demands and trespass have
induced selling-out. Nevertheless there ari farmers who are working land
without any buildings, from council houses, who are waiting for farms to
become available at the right price. It is often the owner of multiple
holdings, however, who can outbid all offergs on such rare occasions when

land is aveilable (cf.48).

Farm size distribution by zone (c.f. Figs.196 - 198)

In zone 4 the major concentration is clearly within the 200 - 250 acres
range. In this zone the 150 - 200 acre range probably represents the less
efficient unit because there is much waste land due to steep slopes,
limestone outcrop and subsidence cracks. Larger units are necessary
than the average optimal unit for the whole sector, to match investment
in machinery (Fig.180). In the 200 - 250 acres range every farm in the
sample has adopted a different agricultural system whereas those within

150 -~ 200 acres are dominated by fattening and cropping.

Zone B shows concentration in the 250 - 200 range. The unit size
is less than in A and there is less land wastage. The smaller 100 - 250
acre units could support greater acreage on existing mechanisation, but the
o = 50 acre units are depressed and must have a very limited life. The
juxtaposition of depressed farms alongside land-hungry farms could be put

to good use in combination and land redistribution, but these are all



4 of hoidiags

S0
=
4o 1
30 1
zo--
L0 |
0 - “;° . z::o a 3'“ A ‘;o —_— 5:ma.c:ru.
Fig. 196 ZONE A
% i
e :}qholdmgo
40
-

30!
md

T
104
.0 = |;o ) ) 1.;0 ‘ ';oo ‘ -Aloo ! s;o“r“'

Fig. 197  ZONE B

ZONAL DISTRIBUTION OF HOLDINGS BY SIZE.



% of holdings

60 -
4o -
,-
30 4
20 1 B
10 - ”
0 ” 4 I A A H Y i A A ” M A ” - OCres.
100 200 300 400 00 1000

Fig 198 ZONE C

ZONAL DISTRIBUTION OF HOLDINGS BY SIZE.



(189)

_tenanted farms and it is doubtful whether a wise amalgamation policy

will ensue, The common experience is that small farms on becoming
derelict are absorbed into a single large unit with a neighbouring farm,
rather than planned division to the benefit of several holdings. ‘Lhere is
no correlation between system of farming and size of unit in this zoneg

In all size ranges cash-cropping with stock is most important.

Zone C has a peak concentration at 50 - 100 acre unit size, -with a
secondary peak at 150 - 200 acres. There is generally a wider spread in
zones A and B in aize range, but smaller units appear to be thriving better
in zone C in the lighter textured soils. The dominance of small farms
would be further enhanced if smellholdings at Hutton Henry were included
in Fig.198. Between 50 - 100 acres and between 150 - 200 acres milk
and mixed systems are the more important with arable farming spread evenly
throughout all ranges, It is very difficult at this stage of interpretation
to lay hard rules, but it appears that there are two size groups optimal
in each range which will vary according to zonal characteristics. The
first group includes the very small farms which can be worked without
extra labour by the farmer himself., As long as the farm is within one
man's capabilities cash otherwise expended on labour can be invested in
machinery. The second group, in zone C between 250 - 200 acres, represents
units sufficiently large ta prevent serious underemployment of labour and
machinery. Farms between these two ranges find underemployment a great
burden on efficiency (cf. h9p.4&§. Abbdbve the larger size range, farms
are of decreasing efficiency in selling; they produce lower yields to the

acre, but are of increasing efficiency in buying; it is easier to buy
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machinery, fodder, fertilisers and replacement stock because of greater
overall capitalisation. There is often a greater profit margin therefore
in the larger units (41), but obviously at the present state of
investment in agriculture in this region such units cannot be referred

to as optimal because so few farmers could afford the initial capital.

Size distribution on different soils within the single zone, A,
was analysed. The thinner soils (Figs.199) are those in the Cornforth
Series. The thicker soils (Big.200) are in the Kelloe Series. In
both cases 200 - 250 acres units characteristié of the zone as a whole
are dominant, There is a narrower range of acreage on the thin soils,

but differences are not significant.

1t is possible to compare size distribution with tenancy conditions,

In the whole sector (Fig.201) there are two maxima in owner occupiers

1. BO - 100 acres representing farms in the east (zone C)
2 150-200 acres ®mpressnting fabms in the west (zone A).
Tenanted farms (Fig.202) are similarly grouped into two maxima:
1, 100 = 150 acres representing farms in Zone B of less
than optimal range.
2, 200 = 250 acres representing undercapitalised farms
of Zone A or those on poorer soils in the same zone.
There is a secondary peak at 150 - 200 acres which represents better
sized farms of zone B (see Fig.197). The zonal influence is thus strong
in all cases. <here is no pattern of agricultural system in correlation

with size range.
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Zonality of ownership and tenancy

The most surprising differentiation between the three zones was in the
respect of owner or tenant occupation, This was the first source of
differentiation encountered which supported the boundaries on Fig.195.

in zone 3, on the poorer soils it was found that all farms ﬁere tenant
occupied. All owner occupied farms occured in Zones A and C, 26 percent
;n_A and 75 percent in C, remarkably similar to the proportions of Kelloe
Series developed in eaéh case, It is tempting to assert that there is
correlation with soils but other factors must first be considered. In
zone A 83 percent of owner occupied farms have been purchased within

the last 40 years and 56 percent within the }Jast ten years., This enforces
the argument in favour of soils influence., Farmers on these better soils
canlby virtue of greater profiit margins, buy their farms sooner than those
in zone B, The history of land sale is complicated but there is

certainly no regional differentiation in willingness of the landlord to
sell, N.C.B. and Church Commissioners have periodically shown willingness
to sell property throughout the region. Also, in zone A farms are
equally divided between owner occupiers and tenants. The owners are
remarkable for their sensible policy and progressive thinking (cf.50 p. 54 )
They usually have substantial areas of Kelloe Series soils on their land.
The tenant farmers suffer either from poor soil and topography or in
several cases blatant bad management leading to undercapitalisation (c.fj.
Form Studies 2 and 27). One farm is particdarly difficult to explain
(Farm Study 14). Marmement is good but the farmer is content to rent his
land. Even here however the same farmers has recently purchasel a farm

(Farm Study 9) for his son. Profit mergins would therefore seem
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satisfactory.

In the east in zone C, 92 percent of the owmer occupied farms, some
of them recently purchased, are under 200 acres in size and therefore within
reasonable purchasing power to tenants, In the west all owner occupied
farms are under 250 acres in.size and similarly within reasonable
purchasing power. A substantial proportion of owner occupied farms
in both zone A and zone C are mix.d farms but this fact cannot be taken

alone to Jjustify the mixed system,

The Zonality of agricultural system

In zone A mixed farms dominate (Pig.203). Variety of system is
understandable on these mixed and variable soils. Cash éropping with
stoek:. is of significant importance utilising the poorer topographic areas

and thinner soils.

In zone B stock assumes more importance and cash cropping with
stock dominated (Fig.204). Two influences .contribute to the restriction
of product variety., The land requires more cultivation and because of
comparatively poor grass yields more land must be devoted to the individual

beast for fodder.

In zone C (Fig.205) arable and mixed farms are both important.
The arable dominence is partly due to the introduction of several new farm
enterprises, which are still in the cleaning stage and not fully established.
Milk assumes greater importance here because of proximity to the colliery
village markets and under the influence of West Hartlepool, There is a
very narrow range of system in this zone compared with A and B, To the

east (D) and north stock plays a more important role.
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(Figs) 206,297,—268;, R  BONAL CRO.PP]]\IG‘PATTERNSl- :
Cr'op ' : ' Percentage of total acreage
Ley, seeds, ‘hay | o 26.68 21.29 36.48
Permenent grass | ‘. | 32.84 24,72 12,00
Total grags"' , 59.52 46,01 48.48
| Barley 23,34 27,01 | - 17.85
Wheat Total be28 . 9.29 13.56
Oats S 7.90 6.43. 12,19
Potatoes 1,27 1 3.33 478
Roots ‘ ' 2,68 | 29 13012
‘Silage 0 | 1.48 | 0
Kale . o1 - | o1 0.29
Cabbage 0.07 ' 0’ 0
| Fallow : 0 I o0.53 o | CF
Woodland © . 0.47 . 2.80 R 0 L
: Zone A | Zone B ~t  Zone G A
Fig.No _ : '
206 . - | 207 . 208

" Zonal Cropping analysis
' Using figures 206, 207 and 208 it is possible to see certain sonal

" trends and significant differences from 1960 returns. - These trends are
“inoorporated in the construction of the agrioultural potential map and are
thus important 'oonsi;ituexit_s of any useful planning jarooesa (45p. 4 @nd

- - (42) p.109-- )



Wheat

Qats.
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Zone A is not good ... wheat land as soils are thin and
comparatively dry (51 p. 22 ) There is severe exposure which
has to a large extent led to restriction to wintef varieties,
Zone B supports a larger acreage and yields are higher (see
land potential map). The mixed drifts of zone C support the

highest percentage of this traditional crop.

Oats are comparatively high in zone A although they have

suffered from the expansion of barley. At present however oats
still compensate to some extent for the low acreage of wheat

both in preserving the fillage b#lanoe and as a source of off-
farm/?i%egddder). Oats are still significant in zone B although
here they have to a large extent been replaced by barley and
wheat in combination. In zone C oats are almost equal to

wheat which is still very important in acreage.

In zone A barley has become supreme and completely outweighs
wheat and oats. It is not a simple case of one crop displacing
another. The cereals have different uses., Different farming
systems and inherent soil advantages are important factors in the
changing balance of crops (see comment in Coppock(40 p.71 ).

In zone B barley percentage is greater than in any otber_zone.
Here the gressland is comparatively poor and barley is

expecially attrac¢tive as a fodder crop. The dominance of
bariey over ofher grain crops is not however as severe as in zone
A becausevheat is still a useful crop on those heavy soils., A

barley/other cereals ratio for zone A woild be 2:0 whereas in
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Zone B it is only 1:7. 1In zone C barley does not even balance wheat-

plus-oats. The barley/other cereals ratio is 0:6, Thus if a two-fold

historic trend is envisaged (see Section Four) with wheat displacing oats

and then barley displacing wheat and oats, the different zones have reached
differertstages (see also (40). In zone A barley is supreme, In B barley -

is of increasing importance but part of the earlier phase of wheat

expansion is still discernible. Soil is important as wheat does well

and barley ia/EZZally placed on heavy wet land. InC the earlier stage -

is still marked and wheat is very important. Oats suffered less

displacement by wheat in zone C however than elsewhere. In zone D

oats the traditional crop of the north-east still assume major importance

and of'ten dominate wheat and barley.
Grass

Lhere is a higher perBlentage of total grasses in zone A largely
because of the big acreage of rough pasture on steep slopes and thin soils,
Zones B and C have similar percentages of total grass but zone C is
particularly low in perm#neﬁt grass. The ley is widely used here. This
pattern changes to the north east of the sectorrwhere industry and
topography interfére, and to the south-east where heavier lacustrine
clays support a larger acreage of permanent grass.

Swedes

In all zones there has been little change in root acreage since 2960,

but zone A is distinguished by its particularly small acreage, due to the
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thinness of soil and the wide practice Qf‘ using barley as -the major
winter fodder.
Potatoes
'Poil;atoes occup& a very low acreage in the west but increase.
slightly fhrough tﬁe heavier drifts to the highcst acreage on the mixed
drift§ of zone C and particularly on the sandy loams of the coast - zone D.

“his region does not generally have good yielding potato land.

Cabbage, Kale, Silage, Fallow and Woodland.
These are all almost negligible although each is represented most

in zone B (Fig.207)

' Fig.209)

AGRICULI'URAL SYSTEM INFLUENCE ON

ZONAL CROE DISIRIBULTON

. : ] . CABBAGE
| ZONE. |MEAN, |WHEAT.| OATS, | BARLEY.| ROOTS.| GRASS. ['POTATOES. | KALE AND WOOI
A Mixed 13.8% | 7.9 30,0 | 2.7 5244 1.1 0.8

. Zonal:. l|-.2 7.9 23.3 '2-7 59.5 12. 006
B Mixad |6.8 7. | 28.2 | 3.4 41,2 3,2 843
Zonal 19,2 N 27,0 | 2.9 45,0 | -3.3 3.0
c Mixed |9.7 12.4 | 11.5 | 0.6 | 48.6 6.9 6.4y
Zonal |13.5 | 12.1 | 17.8 | 3.1 | 4B.k 8. | 0.3
TOTAL |Mixed [6.7 10.9 | 23.2 | 2.3 47.0 3.6 3.2
Sectdr|7.8 7.3 22,8 | 2.7 .51.1 3.5 0.5
o |68 |13.7 (9.0 | 2.5 | 5.1 |u6.0 .9
. Zonal (13,5 | 12.1 | 17.8 | 3.1 | 48.4 4.8
B 6288 (5.3 [ 8.2 | 263 | 4k | 52.9 2.0
Zonal 902 604- 2700 3.0 1&-6.0 5.3
ToraL 6288 1.5 8.6 | 25.4 |35  |us |- 3.5
Seotor 7.8 703 22.8 2.7 51.1 305 :
B Milk | 32.8 0 -1 63.8 | 3.3
- |Zonal _ i . 2700 48.0 ) 305
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(Fig.209) contd...

GABBAGE

ZONE | MEAN |WHEAT | OATS BARLEY | ROOTS | GRASS POTATOES, KALE & WOOD

c Milk 1 19,0 42.1 12.2

Zonal _ 17.8 48.4 L.8
TOTAL| Milk 1 23.5 50.0 9.1

Sector 22.8 _ 51.1 3.5 - ‘

So »f‘a.r it has been possible to consider the general crop development
through different zones in general terms without reference to statistioal
significance. When subjected to statistical analysis using wheat, barley
' . and oats as indioes (also see Fig.209) it was found that, 1, the zones |
A,B and C are distinguishable.in the majority of ocases with:'m the range

of probably significance, or with less than five percent probability of

_ chance occurrence of the given orop distribution (52)¢ Barley was the
best indicator. All farms with arable laz;d grow EOme barley, and in each
case the zones were sigrxificently t{probably' ) distinguishable. Oats
were less useful 15 distinguishing ':-aet-we‘en zones A and B (more than five

peroent but less than seven percent possibility of ‘& chance occurrense ).

2. Within individual zones, farm systex;l (using the major systems,

' mixed farming, cash cropping, with stock and dairying - seeTable 209)

had less inf'luenoe on crop distribution than might have been expeoted.

The use of barley as an index was again useful, In m:l.xed f‘e.rma a.ll three
‘zones were again distmguiahable within the ra.nge of proba.ble ugniﬁoa.noe.
- There was some posit:.ve dev1ation from'the zonal mean but this was greater

_ 4n Zone B thp.n in zone C and slightly greater in zone A than in zone B.
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With wheat and oats deviation was not as clear but probably-significant

differences were maintained., Cash cropping with stock proved less

distinguishable with a barley index, although wheat distribution maintained

probably-significant differences, With milk farms only zones B and C

could be compared and here differentiation broke down. In both zones B

and C divergence from the zonal average was considerable in wheat and

oats. Although barley shows visual correspondence -there is no statistical
signific’ance in the difiference between zongl-less-dairying distribution and

dairying distribution itself., Thik is partly due to an insufficient

sample of dairy farms in-zone B.

The correspondence described above is of course quite remarkable.
The boundary lines between zones are at best, approximations within a
transitional zone. This applies especially between zones A and B.
Here, several farms include parts of both zones. Each farm is grouped
according to the zone supplying the largér aoreage. This is of‘ten not
a very satisfactory procedure hecause a farm unit may in fact preserve
distinct and separated functions of both zones depending on 'soil!
conditions, Thus incorrect information is incorporated in the zonal
analysis., Anglysis of variance using Snéddor's variance ratio test
(52) provided good results throughout the sector, but where the region
narrows and the transitional errors assume more importance such good

results would probably not be possible.

" The subdivision into three major zones is considered at this stage
self-evidently justifiable but several questions were posed to check

validity.
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1. Do farms on different soils within the same zone differ in farming
sy~tem? Comparing Figs. 210 and 211 it is clear that there are no
significant differences between farms with thin soils and those with
thicker soils. Although the samples were chosen for major development

of one particular Soil Series most farms in zone A have a mixture of
Cornfarth Series and Kelloe Series soils. It is thus the mixture of
those two soils that give the distinctiveness to the zone. This was
further checked by anslysing several farms with large areas inside or
transitional to zone B where Haswell Series soils dominate. Marked
differences become clear. There is more wheat, less oats, mére roots

and far less grass, particularly temporary grass, than in zone A proper.
This reflects the dominance of crops already desoribed as asséciated with
zone B,

2. Do owner occupiers growdifferent proportions of the various crops from
tenent farmers in zone A (Figs.213 end 214); In general they are more in
accord with national trends than tenants and they grow less wheat and more
barley, Roots are virtually the same in both cases as all farms tend

to have the same stock requirement. Total grass iﬁ similarly balanced
between the two but owner occupiers have less permanent grass and more leys
than the tenants. It will be remembered that non-owners were described
earlier either as farming on poorer land in this zone or as exhibiting
low management qualities. The same explanation applies in the case of grass.
The temporary lay in preference to pérmanent pasture requires more effort,
expense and patning and some degree of good management. Similarly owner
occupiers plant more potatoes than tenants. They admit that in this area

a >
they do not expect to HMke any profit, but the crop is/useful one for cleaning
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the land, and again fits into an intelligent approach to soil fertility.

The differences encountered in answering this question do.not in any
way invalidate the established zonal differentiations. Tenant practice
is not greatly dissimilar from the average zone A practice and is quite
distinet from zone B, Again thére isdivergeneefrom the mean- zonal distrib-
utions but not significant divergence . When zone B is compared to the
united population of zone A owner occupiers practice may represent something
of a more progressive outlook and only serves to accentuate the differences
between zones A and B. Given an infusion of capital into the region it is
reasonable to assume that the trend would be with the owner 6ccupier in

increasing differentiation from zone B.

The question cab be broken down one stage further to see whether
owner occupiers and tenant farmers differ in cropping practice én different
soils within the same region. Using graphs 217 and 215 it is possible to
see that owner occupiers with substantial aree of Cornforth Series soils
grow less oats and wheat than those on the deeper Kelloe Series Soils.
Barley is more important on the thinner Cornforth Series soils. The thinner
soils also grow slightly less roots which could again be related to soil |
depth, More difficult to understand is the apparently greater percentage
of potatoes on the thinner soils. This could be due to the excessive
concdtration of magnesium ions in the Kelloe Series ocationic balance
which together with very low inherent potassium status inhibits good tuber
bulking. The leached thinner soils show & more propitious cationic
balence. There is more grass, especially permanent grassson Cornforth

Series soils a reult of topography, soil depth and subsidence.
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The Kelloe Series owner occupier has more temporary grass to compensate

for the lower barley acreage.

it is @ifficult to compare tenant farmers on the two soils as the

Bigures show no statistical variance.

Again, comparing the four graphs it is clear that zonal differentiation
is not invalidated. Difference hetween owner occupiers and tenants on
the same soils are greater than the difference between farms on different
soils within the zone. As in Figs.213 and 214 owner occupiers seem to
show accentuated zonal characteristics on thinner soils while both owners
and tenants on deeper soils are still gquite distinet from the pattern in
zone B, The distinctive features of aone A can.therefore be summaried as
response to an intimate mixture of two Soil Series with the influence
of owner occupation important but itself due in part to soil consideration

and in part to management quality.
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Chapter 3. SECTOR ENALYSIS RELATED TO SOIL ZONES

Farm analysis to this point has been confined to detailed local
study an a farm unit basis within zones, related in a sector, which itself
was regarded as a representative part of a.region. This policy of
surveying from the small to the large was deliberate. There are valid
reasons for investigatioﬁ processes that work from the general to the
detailed but in the case of agricultural productivity the small unit s
of initial imﬁortanee. To keep the effort required within reasonable
bounds it is the reconaissance level that should suffer and be kept to
the minimum, lany important classification systems fail to be of use
within the range of requirements imposed by emphasis on productivity for this
very reason (of pépers in Tec Rep 8 and the particularly thorough paper
by Hilton 42). They are too generalised and often based on unsound data.
Information available is often limited (4O p. 65. ) but it is importent to
search for the right information in the right place, which is more of'ten
than not in the field. VWhile pointing out the limitation of the Land
Utilisation Survey (7 53) p.61 (409p. 65 (42) p.p.107-108) the plea is often
submitted that farm analysis and land analysis is not end never can be
precise (54(, (44).p. 97. While this is true to a certain point, that
point can be pushed considerably further towards the aim of precision than
has been the case in the past. This aspect will be considered more fully

with reference to land classification systematics and fertiliser practice.

Having made these gqualifications it is now admitted that certain
aspects of farm analysis are better considered on a more general basis

on
although still founded /information revealed in detailed study. Such
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aspects as crop rotation, crop variety, stock breed and labour requirements
are more conveniently studied on a regional basis, in this case within

the confines of the sector. Reference will be made to significant zonal
characteristics or to more precise soil characteristiecs, but the regional

ethos is dominant,

Crop Rotation

Most farmers have abandoned a rigid planned system of rotation. ~ 9
Regular rotation began to decline when lease restrictions were lifted and;(
the decline was made more complete as inorganic fertilisers and weed controls
became available. Of the factors that control which crops shall be sown

the most important are prevailing prices, the state of the farmer's
fluctuating financial condition, the seasp and special needs. One exaﬁple
will illustrate the situation, A mixed farm of over two hundred acres

had found difficulty in cultivating the land in autumn because of the lateness
of the harvest., The farmer did not plant any winter whedt. Noticing that
the same was true for most of the neighbouring farms he bought in large
quantities of wheat seed and sowed during a short gild spell in February

to the extent of ninety acres. Some farmers plant just what they think

they will require while they take a ploughed-up ley round the farm in

nearly five~-yearly cycles. Others simply put roots on the dirtiest land

or grow barley after barley on the same land until they are forced to change.
The loose systems that remain are simply variations of the same theme and

are often more apparent in the mind of the farmer than in his practice.

They can be best grouped from the following programme.



1.
1. Seeds 1 - L years
2. Corn
3. Roots

4. Corn 2 years

k.
1. Seeds 1 - L years
2. Corn 2 years
3. Roots

4. Corn 2 years.

7.
1. Seeds 1 - | years
2. Roots

3 Corn 2 years

2.
1. Seeds 1 - L4 years
2. Corn 2 years

3. Roots

5
1. Seeds 1 - 4 years
2 Corn 3 - L4 years

3. Roots

8
1l Corn 3 - 4 years

2. Roots
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3
1. Seeds 1 - 4 years
2 Corn 2 years
5. Roots

4. Corn

6
1. Seeds

2 Corn L years

9
1l Corn 2 years
2. Seeds or roots

3. Corn

The above rotations will vary according to system of agriculture but the

above can be grouped into three types and related to soils

I

1. 1 - 4 years seeds (to 1ey}' 5 -

2. 1 - 4 years corn

3. 0 - 1 year roots

. 0 - 2 years corn

I

i, years corn

2. Roots or seeds

I1I
1. 1 - L4 year seeds
2. Roots or potatoes

3. 2 years corn
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Group I includes parts of zones A and B and corn is seen to be at a
premiun,

Group II is restricted mainly to the thinner soils of zoné A where barley
is supreme, or to the more traditional areas of zone D where oats are
suprene,

In group IITI roots and potatoes assume more importance and lighter soils
are oftgn found in association. In Group I potatoes may follow the

ley occasionally as a cleaning crop with the hope .of; an economic yield.

The last corn of cycles I and III are usually undersown with seeds

The primary aim of this thesis is not to present a final report on
agriocultural conditions in East Durham and there is no recommendation
section. It is by now clear however that recommendation could be made
by simple correlation and some degree of inference, For rotation the
following would seem relevant to the situation, if any value is still

inherent in systematic cultivation,

On thin soils of zone A, as in group II above, barley can be sown
up to four successive times followed by seeds. Roots should be ommitted

unless absolutely essential as they do not do well except in wet years.

More productive soils frequently occur on moderately deep boulder
8lay soils than on shallow or very deep clays (55). This applies to
the Kelloe Series soils in the region which have slightly different depth
limits from those cited in the previous pa per. Areas of soil developed
on boulder clay also show the capability to adabt to wide changes in the
economic sitﬁ#ﬁtion (40 p.T1). It would seem desirable to put the

Kelloe Series soils to as varied a use as possible within the framverk
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of mixed farming. To some extent this is already the case and the following

suggested rotation would be reasonable,

1.

2.

Se
l‘-o

1.

2.

3
ke

Short ley. These soils provide good permanent pasture,
considerably better than in Series . It would therefore be to
advantage to improve permanent pasture as much as possible and to
use temporary grass mainly for hay under a short-term high quality

basis,

1 - 4 years corn., Wheat can s afely be grown twice to be followed by
barley. Some of the so0ils in this Series are strong even if
comparatively well-drained and wheat will not follow barley well if
it ° has already appeared in the rotation,

Roots or potatoes, although potatoes do not do very well.

Two years corn finishing with undersown barley.

On the heavier clays of the Haswell Series and ShottonSeries the
following is suggested.

3=4 years ley. These soils priduce very poor permanent pasture
although little consistent attempt at improvement is evident. Longer
leys would therefore seem essential to supplement grazing.

1 - 4 years corn. Barley or wheat may be used at first but wheat may
suffer after grass from wireworm. This is empecially true in the
second year after ploughing out. A regularly cultivated and well
dressed root crop would take the second year to be followed by

wheat using the residual fertiliser value,

Roots or potatoes depending on 2.

Corn using the residual root fertiliser value.



The Mainsforth and Hesleden Series with lighter textured soils in
other Series can include roots and potatoes to more advantage
than elsewhere.

1. 1 - L years seeds (to ley) ‘or a longer pasture. Ploughed in with
heavy manuring as the soils are texturally light.

2e 1l - 2 years potatoes or roots using above manure in the first instance
and:in the second year heavy inorganic compound fertilisers.

3. 2 years corn as wheat, using residual inorganicvalue of 2 and only
top-dressed, or barley undersown and using high nitrogen compounds

and no top-dressing.

It will be seen that the above suggestions place some emphasis on
wheat which is a crop of declining importance, and does not give cash
returns comparable with barley. But it deserves emphasis from the fertility
point of view in that it responds well to the post-seeds or post-potato
situation if there @s time to cultivate and soW:af'ter the potato harvest.
To compensate for this use of wheat a widening of the cereal phase of the
cycle to accoﬁmodate more successive barley crops is highly practiﬁable.
It is important to remember that in a long cereal phase wheat should not
make a late return. Losses from 'take-all' because of injudisious
returns to wheat have led to the abandonment of wheat altogether on some
farms in zone B,

Crop Varieties

Wheat Capelle-Desprez, a general purpose winter whegt is the most

common encountered. It is noted for heavy yielding and a stiff

short straw. It does well in a variety of conditions and is not

out of oontext in this region., It is of moderate milling and
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milling and bread-meking quality. Newer varieties encountered
include Champlin, Opal is the only spring wheat grown.

Barley In the west the most common barley is Varda or Pallas with
Freja an early maturing feeding variety. Proctor is of course
grown as a heavy yielding, stififf, short-strawed general purpose
barley. It is noted for its small grain and high malting
quality but is not a very early variety. It is therefore somewhat
misplaced on the East Durham Plateaw. In the east and south-east
Rika is the main variety with its heavy yields and stiff straw,
It is recommended as a feeding barley on more fertile soils with
liberal manuring. Its main disadvantage is its susceptibility
to 'smut'.

Oats. Blenda is the most common variety as a cereal throughout, with
comparative earliness and heavy yielding potential under a wide
ranfe of conditions. The grain has a high kernal content. A
second spring oat is Condor, & ery heavy yielding variety with
a short straw and a large grain. Other varieties encountered
include Pallox and Aster,

Potatoes. Mackintosh is by far the favourite variety but in first earlies
Home Guard is used; particularly on less well-drained soils,

It yields uniform small to medium tubers which at maturity are
suitable for crisping (Tudor Crisps at Peterlee). It sprouts

early and is fairly resistant to dry rot.

Maincrop potatoes include Majestic, a general purpose variety

with low yields in thié region, Tubers are subject to cracking but



Kale .

Swedes

. and Dunbar standard.

\2uy )

keeping quality is satisfactory. Ulster Supreme is also grown

although it is rather late in maturing and needs very early

planting to avoid tuber damage when full matirity is not achieved.

- It is resistent to severe (mosaic'. Other potatoes include Peaks |

Redskins are not popular especially sinoe
the recent widespread redskin disease.

Narrow stem kale, both green and purple is common as it is hardy

and flowers early. Rape is grown but only in the south-west

are
where cgpditions/ less severe than on the higher land.

The dark purple group of swedes with the hard root is the most

common and winters well. Soft turnips are grown but only rarely.

A quality guide to the main varieties encountered may be of use (56). .

. (Fig.219)
Crop Quality Wheat . Barley Gats
’ Capeq.le-Desprez. Rike | Proctor | Freja | Condor |Blenda
Standing power 7 7% 7 | 5% 5 5
Shortriess of straw 7 7% 8 8t 8 5%
| Resistgance to shedding 7 Yield of stre
. ' to sprouting 7 B 6
to yellow rust " 5 -
Yo loose smut 2 . 3 8 b
to mildew T | 5 % | & | 13 3%
‘Earliness of ripening 8 % 5% 8% 5% 5%

Tl
O AR A A
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Crop Quality Wheat . Barley Oats
' ' " |Cappelle-Desprez | Rilta Prootor‘FRe;ja ‘Condor | Blen¢
Suitabllity for Peb., sowing 7 ‘
_ _ . , i
Quality Quality Quality
Milling 5 Malting 8 | hKema.l;; 6 7
Bread. 5 ‘Sige i7% 7
Bisouits &4
| POTATOQES .
-Home Guard HBajestio | Ulstex; Supreme
. |Barly bulking 5 i o
Yield | 6 . 8
. [Tubers. Size A 8 9 "
Uniformity 8 6 . 7
Defeot freedom’ 8 4 7
. - Number per plant 9 -9 é
Pield oharaoter | l |
'Resista;:xoe' to dry rof 7 6 .5
. , t-o d:;ioughf 3 - -
Ty oommon soab 6 11- 3
leaf roll 6 5 6
severe mosaio 3 6 9
lea? blig'_h.t 5 b 6
' l
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Seed supply and corn disposal

Local merchants supply most of the seed used but some farmers order
special seeds direct from national producers or through a local Seed-House
agent, Grass seeds are usually imported from some distance and potatoes come
from southern and central Scotland. Cereal seeds can be divided into four
groups.

1. Pedigree seeds produced over long periods and sold by specialist
seed houses at high prices (57) These are sown on small acreages each
year and by very few farmers. Part of the harvest iseaved for the
following year.

2. Field approved seed sold by most merchants under the Field Approved
Scheme instituted in 1947. Such seed occupies a far larger acreage
on the majority of farms.

3. Commercial seed from quality fore-runners and reaching acceptable
standard of germination and variety of stability. YThisseed is supplied
by local merchants.

L., Own seed derived from followers of any of the above or from cereal
grown on the farm for Mafly years. In this group there is not a

little oross=trade in the region between individual farmers,

Farmers like to travel to/%ide range of markets, machinery exhbitions,

and county shows., Here they come into contact with and ten buy non-
regional produce. They also make it a practice to buy from merchants from
® wide area to 'keep competition alive!, although they usually have one
regular standby agent. The most popular dealers in order of preference

are i~
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Teeside Farmers (Darlington)

Foster and Armstrong (#. Hartlepool)
Maddox (Stockton)

English (Houghton-le-Spring)
Northern Farmers Trading Association
M. Foster and sons (W. Hartlepool)
W.Wilson (W.Hartlepool)

Ferens (Bishop Auckland).

Repeated orders are given to West Cumberland Farmers, Parker of Blackhill,

Consett, Buyers of York, Morgans of Shincliffe and a local catile dealer

H.Bell of Cassop. Pedigree seed is obtained from Nickerson, Webbs,
Bibby's, Parker, and Elson. FPotatoes are usually Scottish but regular

orders are made as far south as Timperley in Cheshire,

Corn is usually sold to the merchant who supplies the seed, except in
the case of pedigree seed. Merchants may givg slightly higher prices to
farmers taking their seed., Most of the corn is destined for Rank's of
Gateshead, Spiller's ;f Newcastle or C.W.S. at Bunston. Prices fluctuate
from year to year and throughout the season. Most farmers who can spare
the room, store grain for the rising prices after September. FPotatoes
are usually disposed of within & few miles of the growing site.

Date of Sowing

This is a most important consideration as generally the earlier the
germination the higher the yields. 1In this region early sowing is rgarely
possible and it has been stated that the plateau is at least a fortnight late

than the Tees lowland and the Vale of York (15). Harvesting dates were
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compared in 1964 and it was found that harvesting began in Lincolnshire

at least 17 days garlier than the first harvest J—g_u- on the East Durham
Plateau. The whole of the Vale of York was slightly transitional in this
respet but the major transition was in a very restricted area rising from
the Tees basin., A late cereal harvest also affects the potato harvest.
Furthermore if the potato harvest is late autumn cultivation is drastically
affected and late February sowing of winter wheat is not uncommon. In
1962 and 1963 the auvtumn cultivation was seriously delayed but in 1964

both harvest and cultivation were comparatively early.,

The picture is complicated because of a lack of permanat records
on most farms, but several factors are discernible,

1. Type of season.

In a wet year such as 1963 the harvest is generally later., In the
west on the escarpment edge and on the heavier land of zone B harvest
can continue on through late September well into October. Where there
is a high proportion of limestone soil in the west, on eight farms the
harvest was in by the end of September. This was true also on smaller
dairy famrs in the central ares of zone B and on better soils towards the
east. In the south~east harvest started in August and was completed by
mid~September. One farm in the central part of zone B, on thin soils

above limestone, near Wingate anrries also started harvesting in August.

There is thus something of a pattern in a wet season. Harvests are
late in the west particularly on strong soils; heavy soils further east
have less rainfall but poor drainage to some extent levels out conditions

end time of .har¥ddt., Similarly, light soils in central locations
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although they have more rainfall than further east . - have equally

early harvests because of better drainage conditions.

In a dry year conditions and patterns are quite different. Harvesting
is generally eerlier, especially on the thinner soils of the west, and
even more 50 on lighter soils in the centre and in the east. In the west
some soils may be subjected to severe scorching or at an earlier stage
germination may be delayed by lack of moisture. Over-cultivation for
swedes resulted in such conditions at Hutton Henry in 196)4. Germination was
patchy and succéssive dry periods scorched the seedlings, A second sowing h
had to be made on a more compacted seed-bed in late June, Thus harvest
can be late even in drRy years but this is the exception. Un heavier
soils in zone B a dry year brings heavier yields and a harvest up to

a fortnight earlier than in wet conditions.

The generally accepted pattern of light textured soils warming earlier
and allowing earlier sowing, and therefore higher yields, needs some
modification with respect to soils in this region., With a dry spring Kelloe
Series soils allow early sowing., Several farms on these better drained
clay soils stacted sowing in March 1964, a dry spring. Thinner soils
had to wait for a betfer spell in mid-April before germination was
successful. The heavier soils of the Haswell Series were not sufficiently
dry for an early spring sowing and the wet: period in mid-April further
delayed cultivation., More easterly farms on Hesleden, Kelloe, and-
Mainsf'orth and to some extent on Shotton Series soils were able to share the
advantage of the western Kelloe soils and sowing was in March. Crops on

the heavier Haswell soils despite thelr late sowing were in advance of



the thin Cornforth Series soils of the west by the beginning of May.

This brings out complicating factors other than wetness of the whole
season. The general affirmation that thin or light textured soils

prefer a wet year and the heavier soils prefer a dry year is true but the
wetness of spring itself is of great importance. The thin soils prefer

a moderately wet spring for germination., Heavier soils prefer a dry spring
to allow earlier cultivation and intermediate soils(Kelloe Series) prefer a
dry apring and a moderately wet year. A dry late summer is beneficial

to harvest and yields on both heavy and light soils. Any heavy soil.

with some form of field drainage is always in better condition by harvest
time. The eastern and southern areas are always earlier in sowing

whether they have light or heavy textured soils.

Other complications arise from the state of the previous season
and the intervening winter, In 1960 very little winter wheat was sown
in the whole region because of a late cereal harvest and a difficult and

very late potato harvest.

It is clear then that there is an important interplay between
rainfall ischyets and different soil Series, moving away from the
esoarpment, and that seasonal and soil conditions are more important
than management levels in earliness of sowing. There are however

management considerations worth noting.

Despite the heaviness of the land only one crawler tractor was
encountered. This is of course largely a matter of distribution of
capital investment and the general lack of available capitale Reid's

assessment that farmers on heavy soils 'incur heavier power and machinery
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costs than on lighter soils' where there are 'fewer tractors per
hundred acres and conseqnenﬁly a smaller burden of fixed costs' (5) is not
wholly true in this area. That the land can be 'three day land' denoting
the short period during which the soil can be cultivated easily is
perfectly true, Such land of'ten needs more cultivation theh lighter soils
to establish satisfactory seed~beds. To that extent cultivation is
more costly. Moreover because of general lateness due to the northerly
latitude, some farmers are tempted onto the land before it is ready for
cultivation. Horse ploughing was once possible at an earlier stage
without some of the damage done by heavy tractor machinery. Such damage
was seen at a most serious level on one particular farm (Study 26).
Here soils were comparatively thin, but the farmer had missed the dry -
Spring of 1964, Sowing was commenced immediately after the wet spell
of mid-April, The limes of the tractor wheels were clearly visible
everywhere when the crop germinated. The farmer sowed crosswise as soon
as he saw his mistake, but it was still too wet. The result was a
patchwork of bsrley in widely separated squares. A further example
is that of a deiry farmer.. on heavy land near Station Town who always
waits until his land is absolutely ready for the plough and then works
intensively and quickly. He complains that his neighbours go onto the
land too soon. His crops are never early, and yields are by no means high,
but particularly in the case of barley they are always higher than those of
his heighbours.

Fertiliser practice

Fertiliser practice throughout the region is almost as varied as the

number of farms surveyed, but general ‘philosophies’ of practice can be
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grouped in the following manner,

I. Those who use very little or even no fertiliser at all. A small’

group of farmers whose ylelds are as might be expected very low,

II Those who year by year follow the advice of fertiliser distributor

representatives and have little interest in their own crop returns and

responses., Again yiélds tend to be lower than regional averaée.

n response

IIT Those who have evolved their own pattern/to experience of results

H

on their land, There are four mein groups.

1.

Those using compounds and top-dressing with nitro-chalk

Farm yard manure goes on roots and grass gets the balance.

Those using compounds and top-dressing with nitro-chalk.
Compounds, nitro-chalk or slag on the grass, This represents

a wide group of farmers and compounds are usad in accordance with
nationally accepted crop suitability. An example might be :~
Barley 16.9.9 @ 23-4 cwt.perhaps top with nitro-chalk

Wheat 6.15.15 @ 6 cwt. with nitro-chalk top-dressing.

Grazing 16.9.9 @ 2% cwt. with F,Y,M.3rd year top with nitr-chalk
Hay 13.13.20 @ 2J-5cwt. perhaps with .. ;. . sulphate of ammonia
Potatoes 10,10.18 @ 8-20 cwt. perhaps with F.Y.M,

Swedes 6,15.15 @ 4~8 cwt. perhaps with F,Y.M. or basic slag

Oats 10.10.18 @ 3 cwt.

Cabbage 13.13.20 @ 4 cwt.
Muck is ploughed in at the end of the ley and permanent grass

may get slag in the autumn.
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Such a policy is dominant in this region and has serious
limitations, partly because it is still geared to the relevant

compound for the appropriate crop. Yields are very variable.

THose using high N on all crops.

(a) As a top-dressing only in the form of a high N compound
or as nitro-chalk. This represents recent changes in
policy and is based on the stored reserves estahlished by
heavy slag and superphosphate dressings in the past. The
.change has in some cases pushed the yield of barley up by
5 cwt.

(b) As = arilled high N compound with a late top-ressing Basic
slag and superphosphates may still be used. Yields are
variable but never high.

Those using potato fertilisers on all crops (10.10.18).

There are several farms in this group which have largely without

knowing it responded to the inherent potassium deficiency of the

region. Crops are only top~dressed when absolutely necessary as
farmers are reluctant to use nitrogen. Basic slag and
superphosphate may also be important. Yields are higher than
those on unfertilised land but obviously with low nitrogen
application they are not very good.

Those who use high P and X, (10.20.20) on all crops.

Again'there is a reluctance to use nitrogen. Although yields

are usually higher than in 4 nitrogen would seem‘desirable. It

is interesting that several f arms who have changed their policy

from 1 and 2 to 5 have found yields increased by up to 10 cwt.
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It is also interesting at this point to comment that

when nitrogen top-dressing is undertaken response to ammonium
sulphate seems better than to nitro-chalk. This is not
backed by sound evidence and is the result of the opinion

of ten farmers.

IB. Those farmers who use straight fertilisers to counter inherent
deficiencies rather than using compounds which they find less effective and
more expensive.,
Typical of this small group of farms is the following system,
Basic slag, superphosphate and muriate of potash are all
used on grass while crops are top-dressed with a high N
compound or nitro-chalk, Yields do not particularly
flatter this system perhaps because there are other
limiting factors such as poor drainage and lime mguirement
to be taken into account. Yields are however considerably
higher than those when compounds were used and lower
fertiliser costs are a distinct advantage. Potatoes
show consistently better yields at 7 - 8 tons on a farm using
this system compared with 5 - 6 tons in a neighbouring farm
using compounds.
V. Those farms aiming to balance fertility through the grass section of the
land. : .
1. The above example is of this order. Alempts are made to
counter known deficiencies through the grass while crops

receive only top-dressing.
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A less refined system involves dressing the grazing and

hay grasses heavily with up to 4owt per acre with compound and
slag followed by up to 3'. ow$ high N top-dressing. Crops
receive compounds in the normal manner, Many fatms in ITI.2
are included in this system but the emphasis is shifted in
the direction of grass as opposed to crop-compound relation-
ships.

Further emphasis on grass is expressed by the practice of
spreading all the muck and in one case sewage on the grass,
this takes manure round the farm in three to five years, while
keeping unincorporated manure away from high nitrogen
inorganics.,

It must be admitted however that most important farms

plough in F,Y,M. at the end of a ley and some plough it in
for roots or potatoes after stubble, It is difficult to
say which is the better practice although on individual

farms above average crops do come more often after a well-
panured long ley or permanent pasture while other
combinations are frequently disappointing,

One farm spreads slurry from a pig enterprise on all the leys
at 2000 gallons per acre, The grass is grazed and manured
ﬁy sheep and then planted to barley for pig-fodder. It
receives only top-dressings, of ammonium sulphate or nitro-
chalk, The enterprise is only just underway but results

could be exciting.
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VI. Permanent grass is generally ill-used and often very poor in quality
(Bailey 37)(see Agric. His Sect.). It is rerely systematically treated.
Often it gets .the surplius F.Y.M. or spoiled compounds. In one case

2 cwt, potassium compound and 2 cwif of sulphate of ammonia were used
with outstanding success but this is a rare exception to normal

standards of treatment.

No pattern of yields in response to fertiliser application was
possible. A study of available nutrients from pit samples and from
N.A.A.S. reports for fields throughout the region show that aithough
P and X are sometimes at acceptable levels there is always a
possibility ot rapid depletion and in most cases these nutrients were
at a very low level of availability. Cationic exchange data obtained
during the survey reveal low potassium status throughout the region
although this should not be assumed to be equivalent to the available

magnesium (58). Similarly at low levels Mg/Ca does not correlate
with yields (59 and 60) but here especially in the Cornforth, Kelloe
Middleham and to some extent Haswell Series both magre sium and calcium
stati are high and more important. Mg/K ratios are vital to an
understanding of the fertility problems of this region (see also 61).
Field soils are ditrficult to exhaust of magnesium if they initially
contain a high status (62). This was to some extent substantiated by
the cationic graphs of soils in the above series. Percentage Mg
rlotted ageinst percentage Ca shoed an exact mirror image. Where
calciuj, was leached out and the graph had negative curve magnesium
increased proportionally (although not totally) thus expressing a
higher degree of stability within the profile. Add to this amounts of
magnesium received annually from raintall in this coastal location

(63 and 64), and soil:: losses to crops are likely to be substantially
countered, Further additions by limestone dust from local quarrying
make it certain that magnesium reserves in the soil will not be
depleted by crop losses or in heavier soils by leaching. At the
other side of the ratio potassium can safely be assumed to occur only

in very low availability (similarly with phosphates) because oi the
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frequent occurrence of low availability records in the history of
fields representing the whole region, Magnesium status is comparatively
high and potassium low. These two ions are antagonistic and the ratio
is so great that K deficiency will certainly be aggravated. When
tackling the problem magnesium status will be important.

Farmers reflect cdnditions in their fertiliser prograumes although
they are not fully aware of this, Some use potato manure with its
emphasis on potassium, for all crops. Even on potatoes however, soil
coniaining adequate K reserves will give higher ylelds than from soils
poorer in K dressed heavily with K fertiliser (66). The potato manure _
does not work in the year it is applied but its continual use is
Justhfied as it helps to build up a reserve (67). 'The same is true
of phosphates applied as superbhosphate in liberal dressings. Broadcast
in the first year it is of littie use, nor when ploughed in (68). When
sufficient reserve is built up to give uniform spread and adequate
availability just below the seed. there will be a respose similar to-
the 'starter' P (69) which gives sirong germination so essential to
this late region.

Secondly as indicated farmers tackle fertility through their
grass. Most grass is harvested by cattle and determining fertiliser
requirements is difficult (67 p.71 ). Few attempts to measure
fertiliser needs, and pariicularly potassium needs have been made (67
p.TW). Most advice is based on guesswork but certain aebservations
can be inferred trom regional soil characteristics which are of relevance
and imporiance, When nitrogen is applied to grass, and particularly
leys, more potassium is lost in successive cuts than is normally
applied (70). This further increases the deficiencies already described.
Grass itself does not necessarily respond to K (67 p.p. T1s75, “q9. )e
TLma Sy YL, 75,751 and in this sector it rarely gets any potassium
fertiliser. Its response to K can be so far less than arable crops on
goils poor in potassium, that grass returns do not justify the use of

fertiliser. This is partly due to the ability of grass to take reserve

*
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K from non-exchangeable forms perhaps from the fine ciay fraction in a
soil (71 and 72). Although the response of the grass is poor K should
be used to keep a surplus baiance for the succeeding crop (73) which
may not respond to fertiliser K (67 p. 79 ). To do this all nitrogen
epplied must have a. corresponding amount of KQO in the>following’
proportion - N/K20 = 2/1 (6T p.75% and (74). 1In alternate husbandry
systems therefore and particularly as here where K is inherently of low
status potassium should be used intensively on long leys and permanent
pasture prior to ploughing out. Potassium must be given similar
consideration on short leys under preparation for wheat. A one year
clover ley is, with reference to fertility, to be preferred to other
leys. The clover lmves a residual nitrogen benefit for the wheat,
which reduces expense on nitro-chalk, but of more direct importance

to this region clover takes less: K from the soil than does for example
the popular early and late bite rye-grass leys (75). Widdowson has
shown that where inherent K is low a normal nitrogen top-dressing  to
ryegrass can be responsible for the complete removal of available
potassium, Even more than in the case of long leys and permanent
pastures, K inorganic fertiliser should be applied on ryegrass in a
proportion approximating to the amount of nitrogen used. Otherwise
the autumn sown wheat which responds greatly to reserve (76) will have
depressed yields.

It is therfore clear that all grassland in this region can play
an important part in maintaining & potassium reserve in face of many
antagoniétic factors, if it is dressed substantially with K fertiliser.
If the grassland itself were to become moreeconomically used by the
greater epplication of nitrogen this emphasis on potassium balance
would be increased. Farmers fear to use nitrogen because they have
seen it do damage, most likely through induced K deficiency, but the
present use, only when absolutely essential, is highly inefficient,

It also rests on a philosophy of waiting for a balance to show
signs of disturbance and then the creation of another disturbance by
correcting the first, It would seem reasonable to infer that use of
nitrogen is not efficient because it is not sufficient. More liberal
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application of nitrégen on grassland with correspondingly liberal yet
balanced application ofpotassium would produce greater overall
fertiliser efficiency and more profitable returns on the diminishing
returns scale. This assumesthat the reserve capacity of the soil

is capable of utilising higher input. Cationic exchange capacity

is not high in most of the soils but this is not necessarily the last
word on reserve capacity as already indicated. The actual response

tfo residual potato manure suggests however that reserve capacity is
sufficient to accommodate the increased application suggested. The
question of fertility involves the efficiency of fertiliser conversion
(50). Many farmers regard their fertiliser cost as a regular charge
like rent (17). Cooke observes that many farmers spend time and
effort in bargaining for fertilisers instead of studying available
technical advice., Study of past cropping results and correlation with
known soil characteristics as indicated above would decrease fertiliser
bills and increase profif and productiom, especially if straight

inorganic fertilisers were used.

Liming must fit in with the above fertiliser pattern. ‘here is
need for periodic application of lime on all but the shallower drift
soils in the region. At one time heavy dressings of local magnesian
limestone were applied, but in more recent years farmers have begun to
use more distance sources and Carboniferous Limestone. The superiority
of Magnesian lLimestone in composition and efficiency per unit weight
have been demonstrated by Jomes (78). It might seem that refusal to
use it locally is mere prejudice or perhaps unfortunate experience of
burning due to too heavy application. It may be however that the
farmers are right. '*he soils are already rich in magnesium which, as
has already been stated, is difficult to remove (79). Magnesium is
entagonistic to pétassium'which is already very low. To supplement
the magnesian status can only aggravate the Mg/K imbalance. This
Aimbalance is the only ready reason for the problem ofpoor potato yield
on the otherwise satisfactory Kelloe Series soils. When required a
calcium limestone such as the Carboniferoua is therefore preferable.

The solutions offered in this section are clearly to a high degree
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specific., information available is limited and specificity may be
brought into question, But there is a strong case for precision. Boyd
called to question what is the basis of modern fertiliser practice in

the country, the work of Crowther and Yates. Their recommendations:

for manuring were based on averages of a very large number of experiments
and no differentiation was made between substantially different crop
environmental conditions (8I). Such average recommendations have
applied until quite recently (82) and even now experimenis for different
'kinds' (Boyd) of soil conditions are not satisfactory. The soil
surveyor cemnnot supply all the solutions but it is clar that he can
pregent much needed information with a certain degree of wvaluable
interpretation, This could be presented in map form and would correspond
to a large degree with the soil map. Soil T¥pe and Variety will assume
greater importance and there would in the sector under consideration

be some reflection of rainfall conditions and zonal considerations

moving from west to east.

Livestock

Most farms have some cattle and most farms that are not too mear
towns or popular leisure areés have some sheep. Some farmers do not
like sheep, and for no other reason do not keep them even on thin
limestone soils which are acknowledged to be good sheep land.

Dairy cattle

here has been an accelerated movement away from milk ferming

especially since 1950. This conforms with the national pattern where
between 1958 and 1962 40,000 milk producers stopped production (54 p. 58 ).
There are several reasons which are imporiant nationally and locally.

The greatest movement into milk was during the period 1923-29 when the
deiry provided some degree of security and regular income while overall
capital was too low to suppori large beef herds and while cereals were
commanding very low prices. The monthly milk chegque is still valued

but farmers who were working very hard in 1929 can now afford to live
better without the increasing inconveniences of milk farming. They do

notv want to be restricted by the twice daily routine of milking, which is
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particularly burdensome now that female labour has left the land and
male dairymen are so difficult to find. Financial returns from milk
have also become less attractive recently in comparison with subsidy
buffered arable and beef stock farming. Furthermore increasing
regulations involving costly improvement and periodic inspection have
always been irksomse. Under a T.T. subsidy incentive they were perhaps
tolerable. Since the replacement of that incentive by emphasis on
total solids content of milk, many farms cannot hope to qualify for
high price milk. In Primdon since 1960 seven out of nine farms have
gone out of milk. Some have left stock farming altogether bBut the
pajority have turned to beef and sheep. In the last five years over
ten percent of the present sample of 172 farmé have displaced the milk

contribution on their holdings.

The remaining dairy farms form major groups within several
acreage rangess i.e. 50-100, 100-150 and 150-200. ‘'here is only one
dairy farm of over 200 acres which houses the esteemed 130 strong
Hesleden pedigree Friesian herd. Of the others, 33 percent are in the
50-100 acre group, 17 percent at 100-150 and 50 percent at 150-200 acres.
In zonal terms onethird of all dairy farms were in zone B and two thirds
in zone ¢, but the pattern is modified when considering dairy herds on

farms with more varied agricultural systems.

Dairy farms represent only 12.5 percent of all farms sampled,
but there were commercial dairy herds on 34.9 pervent of total holdings.
Considering dairy herds as opposed to farms : 2. they are spread more
evenly through the zomnes. A has 31 percent, B has 31 percent, and C
37 percent. Total numbers .of in-milk beasts are again weighted towards
zone C at 54 percent, A has 26 percent and zone B only 20 percent.

Deiry herds are divided between mixed and milk farms in a:ratio
of about 211 (69:31p). In zone A they are all on mixed farmsj in zone
B 60 percent are on mixed and 39 percent on milk farms; in zone C herds

are equally divided between mixed farms and dairy farms.
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Total dairy beasts are distributed with crose proximity to the
distribution of herds. Mixed farms have 67 percent and milk farms
32 percent. It is clear then that mixed farms here make a larger
contribution to milk production than dairy farms. The acress:s milk
cov ratiohon mixeé farms was 6.8 and on dairy farms 4.4 but this
carries nb implication of differing efficiency and all the above data

represent only one moment in a constantly changing cycle.

The pattern in zone D, according to Simpson (15) is quite
different. Over two thirds of farms smaller than 100 acres and T5

percent of farms under 150 acres have dairy herds.
Dairy Breeds,

Friesians are now by far the mostpopular breed with high yields
and much improved butterfat content. . Bull calves and steers are very
useful in the beef trade. Ayrshires are second in popularity and more
80 in the west than the east, but they are usually found in mixed herds
and some farmers are in the process of changing from Ayrshire to
PFriesian, The Ayrshire has good butterfat record but is not as useful
for beef. |

Shorthorns are still used but they are g% rapidly declining
importance. Chann®} Island catfle are not/all common but are more

frequently found ouiside the sector to the east and south,

Herd Poliey. ‘

Policy will of course vary according to tatal acreage,_available
grass and size of herd. Some rear theirown heifer replacements and
sell off cows at three lactafionsﬁi Others rear séme replacements and
ﬁhy'supplements a8 needed. Others buy all replacements having sold
off all calves immediately to ﬁhe ready beef trade. this is particularly
true when Angus bull or A.I. is used to give easy first- calving.
Those rearing their own replacements may sell off their bull-calves
immediately wh¢ile others keep half or more to qualiify for the rearing
subsidy. This is pariicularly so where topography and soil quality
necessitate a high proportion of grazing land.
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All dairy cows are in this seclhbt wintered indoors and fed up from
oats to concentrates or more recently from barley to concentrates or -
sil@agg. Dairy farms are usually careful in their grass management
and most of them strip or paddock graze at least early on in the season.
By June there is usually sufficient free range grass available. In
milk cows receive concentrates throughout the summer. | By: autumn

kaie may be stripped but an increasing practice is to cut and chop.

At least 30 percent of farmers still keep their own bulls. In
larger herds thepemay be more than one bull but in herds of less than 10
in-milk cows A.I. is the general rule, Breeding policy is usually
slightly more sophisticated for lkriesians where Angus bmll is used for

heifers and A.I. or larger bulls for cows.

Mixed tarms manage their dairy herds in a similar manner but
followers are most likeiy to be retained on farm to supply a beef
enterprise. Grazing is usually not so tightly controlled as on dairy

farms.

About 10 percent of dairy farms still deliver milk on a collect/
exchange basis running one or two rounds. Delivery is still profitable
especially aé it guaraniees a regular income. On one farm that ceased
milk production recently & delivery round is still maintained. The
bulk of distribution nevertheless is undertaken by liarge concerns such
asaSsociated pairies, C.¥W.S8. or the M,M.B. and through local grocery
stores and travelling shops.

Beef cattle

Over 35 percent of the total sample had beeft cattle as a major
enterprise, Of these the CashCropping with stock: Fattening with
cash cropping, ratio was 2.5:l. The transitional nature of the period
must be remembered, especialily since the sample was taken 1in g year of
great disturbance in the beef market. Stock was abnormally low on the
many ferms that had sold on rising prices but were unable to buy
sufficient to replace far the same reasom. ‘‘the transitional phase
bas been permanently encouraged since 1955 by rising calf subsidies,
increased average fatstock prices and the introductiom of period/price
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standards. ‘IMzere has also been encouragement of production of beef
from dairy herds (already by far the main contributor) by reducing
liveweight differences in the Grade I fatstock subsidy. The abolition
of the 7.T. subsidy and the influx of foreign buyers have more recently
nade a great impact. he movement is towards beef, but the major
problem is capital, because of slower returns on a high initial investment.
Some deiry farms are in the process of converting to beef and are at
present in the mixed farming class, Others are further on gn the
transition and are grouped as cash cropping with stodk fattening but
are not yet stabilised. One farm was going out of cattle altogether.
Another farm fluctuates in cycles between the mixed and the milk

classification.

Fattening with cash cropping and cash cropping with fafening farms
occupy a wider range of acreage than dairy farms and are glso seen on
larger units. As individuael divisions pasil-fed, multiple - suckled,
single suckled and stores-domiﬁated systems are not of major importvance
except between O - 50 acres where stores dominate. In combination
however they dominate all groups except at 200 - 250 acres. They are
mainly concetrated within the 0 - 200 acre range but on the very largest
farms marginal grassiand alilows fattening and sheep to assume major
importance, particularly in the east. In the west marginal grassliand

is not aiways good cattle land.

Breeds

Friesians and Friesian X Angus or Hereford form the major beef stock.
Pure Friesian calves are much improved but with an Angus bull they deliver
more easily and mature rapidly to good beef quariiy. A Hereford bull
is popular, especially on dairy farms as it gives a larger calf which
matures eveli more quickly. The nereford and Hereford X n or Angus is
second in popularity as a good, large, quick maturing beast. They are
crossed with Herefords and Angus. Pure Angus are as common as . Shortihorns.
Ayrshires are still used for beef, coming from dairy herds, despite their
poorer beef quality. One farm near Blackhall keep siow maturing Highland
7#Cattle., Store calves from local markets inciude the above breeds and
a large proporiion of mixed Irish stock.,



Herd Systems

Of the four aspects of cattle préduction all may occur on a single
farm in varying proportions. Stores are the most common, pail-fed
and multiple suckled dairy surplus follow in importance and single

suckled calves are comparatively rare.

Single suckling involves a cow raising its own or a replacement
caif, Such calves reach slaughter conditions more quickly :than under
any other method. Calving is in mid and late winter to take advantage
of grass as it comes, after suckling for up to nine weeks. ‘they are
finished off on concentrates and sold at 15 months at high spring
prices. A continuous supply can be maintained on a large farm but the
demand on grass and the slow turnover make ﬁhemiless attractive to the
smaller farmer: unless he can establish a good reputgetion and maintain

contracts with butchers (Farm Study 22).

Mutliple suckling requires the purchase of surplus dairy calves
to put to cow at up to four at a time. Ywo calves per cow are most
common. Fattening is slower and is based on cheap sutumn and winter
dairy calves reared over a period of two years. Some farmers prefer
a quicker turnover, fimish off earlier and accept lower prices.
Selling is where possible restricted to the high price months between

February and June.

Pail-feeding is adopted where there are not sufficient in-pilk
cows and involves early weaning from dried milk. The calves may take
grass in the first year But still need concentrates. This is an
expensive system and is adopted on small farms or where grass is limited.
The period required for preparing for the butcher is at least two years.

Stores arrive from surplus dairy followers at 12-24 months from
local markets and from eleewhere in England and Ireland, They are
fattened up for quick sale. Irish stores must be kept for thirteen
weeks after importation bBut other stores turn ove:_twice or three times
in a year. Turnover is rapid and protfits per head are small, but

initial investment is considerable and losses are not easily overcome.
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Marketing

Beef farmers like to travel, and buy cattle from all over the north
of England but Darlington is the major source of dairy cows, fat cattle,
English and Irish stores, calves and other stock. Hexham is popular
and Alnwick, Kencehouses and Hawes are used. Fatstpck is sold locally,
and Castle Eden. and Haswell are the favourite markets with Sedgefield
and Stockton also used. Here the farmers has his local reputation and
knows the dbutchers and desdlers he trades with, Pooier beasts and old
cows are sent away and Gateshead usuallymiakea them. Yhere is an
active trade throughout the region on a private basis;ﬁhder the auspices
and energy of a dealer in Cassop who does not like paying auctioneers
fees, Frarmers buy from him and sometimes seil back fat to him. He
prefers to buy locally but supplements his trade from Scotland and
Ireland. In the west and cenire of the region few farmers use F.M.C,
Darlington, but F.M.C. West Hartlepool serves the south and east well,

Apart from usual troubles such as mastitis in dairy cows more
serious stock diseases include an instance of staggers (on magnesian
Limestoneerich thin soils), New Forest disease on several farms,
recurring Johne's disease which claims at least one cow a year on one

unit, and bull-dog calving.

Sheep
The system varies throughout the region. In the west a permanent

‘breeding stock is kept, put tup to lamb in Marcb and the lambs sold fat

before the end of August. Some may be kept back. if the prices fall or

to finish off roots and grass fodder. A modification involves the

purchase of new old or young ewes each year. The older ewes are tupped

once or twice and then sold fat. In the carrland area old ewes are

used in the same way but the system extends as far eest as Hutton Henry

and as far west as Cassop Colliery on the pluteau proper. ‘the

pajority of lambs are sold fat but a further modification involves segling

as stores.
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Some breeders also winter hill sheep from 1lst November to lst April
and return them fattened up on turnips, Hogs and stores may be wintered om-
hay and turnips in a similar manner. Others merely rent out grazing land
for hill and Scottish sheep. A final system encountered was the tupping
of half-breds from October to May for selling fat with lambs at foot.

Occasionally farmers clip their own sheep but more often they rely
on contract work. Wool issold thruvugh the W.M,B. The fat lambs are
sold at Castle Eden and Haswell.

Flocks vary in size but ewes rarely exceed 100 in the west and centre.

To the east flocks of up to 2,000 strong occur,

Breeds.

The two most common ewes are the Mule (Greyface from Blackface X
Border Leicester) and the Scottish half-bred (Cheviot X Border Leicester).
Other breeds include the Masham (Swaledale X n), pure Swaledales and
Border Leicesters. The ewes are tupﬁed with a Suffolk ram to produce
a large drop of maturing lambs. Fertility is in the hill breeds and
maturing quality in the lowland tup.

There are no unusual or regional diseases in the flocks. The
occasional swayback or more persistent foot-rot are ail that hes normally

to be contended.

Pigs

Pigs are of decliining importance on most farms in the region. Near
housing estates they can be useful instead of sheep but they are more often
of very minor importance. rhey are useful for the conversion of manure
and can provide good urime, but they are subject to greatly fluctuating
market prices and are prone to disease and losses. Some farmers are
clinging to 1-4 sows but have the intention of going out of trade. In
the south-east the majority oi herds are 1-3 in size but in the centre
and west where they still exist they are taken more seriousliy and numbers,
though fiuctuating, are between 5 on a 45 acre farm to 230 at 200 acres.
Acreage is noi normally related to the numbers of pigs on a unit except

at the extremes. One 128 acre unit has 163 stores.
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‘there are almost as many systems of pig keeping as farms keeping

Pigs but with respect to purpose there are two main groups.,

l. Breeding up to sedl as weaners for pork or bacon. There is
fluctuation within the system and farmers may intend to rear
to bacon but have to sell as pork because of finanmcial difficulties

2. Buying in as stores to fatten or Buying in as weaners to sell as
pork rarely as bacon. As an end product pork is the main aim

with weaners but with stores pork and bacon are equally divided.

Housing conditions for the pigs vary between very pomr and moderate.
Some are kept in old draughty sties and manure is trampled in a rough
yard, the urine going to waste. Others are reared in open pens
inciuding larger areas for grubbing but they are more restricted for
finishing off. Some receive infra-red heat in o0ld enciosed pens while
perhaps the best system seen was the restricted housing of many pigs in
a solid But old building. Here the quantity of pigs was: enough to
create adequate heating. No bedding was provided aud manure was swilled

into an outdoor tank for spraying onto grass.

Feed varies from scratchings and swill to a balanced mixed diet.
Barley is playing an increasing part to supplement expensive pre-mixed

ration, or incorporated within farm-mixed rations.

The mein breed encountered is Large Whiie at a ratio of roughly
2:]1 over Large White X Landrace. there are occasional pure Landrace

and Essex,

The pig unit must doubtless be dispensed with on those farms not
taking pigs seriously. To be successful pigs must be a major enterprise
with a substantial purt of arable land devoted to them, and sufficient
numbers to maintain regular contracts and balance out price fluctuations
to an acceptable mean. With the deveiopment of cooperative packing
and selling in other parts of the country similar provisions would seem
a requirement of survival here. Buildings and planned integration on
a regional or county bashs would involve substantial capital outlay

which is rerely available even on those farms most seriously interested
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in pigs. To put the pig in non-agriculiural speciaiised factory unit
would seem a retrograde step because this efficient animal can contribute
much to the soils of the region which are not outstanding in terms of
inherent fertility.

Poultry
Most farms keep some hens, but like pigs they are otten not a

serious enterprise or at best they are left to the farmer's wife. Some
farmers will indicate they have only a few hens for private use.
Sometimes this is true and very few or even no hens are kept on the farnm.
Near housing estates hens are stolen in large numbers hear Christmas
which discourages production. In other cases farmers have attempted
deep ligter or batfery production but have been forced bhack to the dew
fowls scratching in the yard. The biggest complaint is against the

Egg Marketing Board which is criticised for constantly giving low prices
for eggs on the pretext of small size or dirtiness. For this reason
farmers are not willing to d¥close actual numbers, but frequently up

to 200 birds are kept illegally for door sales while the old hens go

to local butchers or fishmongers.

Organised systems vary. Under free range 1 - 700 hens are kept
with the most common numbers around 50, In larger units the birds are
brought in to deep litter to lay. Deep licvter units vary from 1 - 200
birds with 100 most common. Battery units vary from a few birds to
4,000 with 400 the most common, There are equally varisble numbers in

pens,

Hybrids are the most common as they are the heaviest layers but in

the farm yard the Rhode Island Reds and Leghorns are still common.

Turkeys are reared only on a small scale but they are proving
increasingly profitable and units of1l00 birds are reared from June to
Christmas, Geese are even less common and only the occasional goose is
seen, '

Labour
In the whole sector there is almost a straight line rise in mean

labour requirements against acreage groups (Fig.220). There is a hint of
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& break between 150 and 200 acres where labour requirements would seenm
to increase, but this is largely due to the influence of dairy farms:
concentrated within that size group. The frequency polygons for cash
cropping with fattening and for mixed farms do not show this break

of line. A general index of labour requirements can be determined

in the following ways.

1. Mean requirements.,

0 - 50 acres 1.2 men

50-1060 acres 1.85 men
100-150 acres 2.25 men
150-200 acres 3,00 men
200~-250 acres 3.14 men
250-300 acres 5.00 men
300-350 acres 5.00 men

500-1000 acres 8.00 men

2. A more realistic devermination is the range distribution.

0 - 50 acres lv2 men
50-100 acres l¢3 men
100-150 acres 1-3 men
150-200 acres 2-6 men
200-250 acres 1-4 men
250-3%300 acres 4 men

300-400 acres 3=T7 men

'500-1000 acres 8 men

The results ao far estaplished are noit fully meaningful without some
consideration of sysvem infliuences and the zonal coniribution to
requirements. In Fig.221 mean laﬁour requiremenis for the cash cropping
sysivem are seen to rise sieadily from 100-300 acres from 1l-3 men. Then
they level off at an average ot 4 men. The range distribution taken

from the scatter diasgram (Fig.222) is as follows.
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1l man 45 - 116 acres: 0 - 50 acres 1l man
2 men 120 = 235 acres or, 50 =100 acres 1l man
3 men 150 - 370 acres 100 =150 acres 1-2 men
5 men 290 - 350 acres 150- 200 acres 2-3% men

200 -300 =cres 2-5 men
300 - 400 acres 3-5 men

In comparison arable farms (Fig.223) need more labour ati the lower end
of the acreage grouping. On larger acreages where mechanisation is more

imporiant less labour is required than on cash cropping farms.

Milk farms show the need for more labour than under other systems
above the 50 acre mark but at 200 acres the sharp rise leveis out (Fig.
224). The range of distributiohr is seen cleariy in Fig.225 which

sinows less wide scatter than under other systems.,

1l man bhetween 0 - 50 acres 0 - 50 acres 1l man

3 men between 80-120 acres o 50 -100 acres 1-3 men

4 men between 150-200 acres 100 =150 acres 3-4 men
150 -200 acres 4=-6 men

One farm at 160 acres employs 6 men but there are two milk rounds taking

up part ot the time ot some ovfthese,

Mixed farms (Fig.226) snow an even rise from 50-400 acres with a
slight down break at 150-200 acres. This break does noi show siatisticai
probability but ii occurs at a point where as aiready mentioned farmers
claim that they could work such an acreage with the labour and machinery
needed for tarms of 50 acres or more less land, The range distribution

can be expressed as follows.

2 men from 95 - 165 acres 0 - 50 acres 1 man
3 men from 130 - 230 acres 50 pl00 acres 2 men
4 men from 200 - 350 acres or, 100-150 acres 2-% men
5 men from 300 - 365 acres 150-200 acres 2-3 men
7 men at 465 acres 200-300 acres 3-4 men

300-400 acres 4-5 men
400-500 acres. 5-T men
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It is clear that the agricultural system decides how many men are
required within different acreage groups. Milk farma always require
more labour than mixed, arable or casn cropping farms. As might be
expected mixed farms can always have more man-power than cash-cropping
units in corresponding acreage ranges, particulariy up to 150 acres.
Beyond this mixed farms have a narrower range oflabour requirements
while cash cropping farms have very variable requirements depending
on refinement of system. as the agriculturaisystem is itseif largeiy
governed by zonal infiuences, it is impossible to say whether one zone
requires more labour than ancther in individuai systems. Range of
efficiency is more important i.e. how many men are required as a
maximum and a minimum within given acreage ranges. Older less well
mechanised farms in some cases seem to rely on a larger labhour force,
but this is certainly not aiways the case. Some undermechanised
farms 'get by' with less work. The range of profit can therefore be

taken as very wide.

Comparison of owner occupiers and tenant farmers with respect to
labour requirements reveals close similarity at lmst up to 150 acres
(Figs.226 a - 229). Above this level there are some indications

that tenant farmers need more hands than owner occupiers,

Labour analysis is aiways difficult, As an ideal, man~-hour
input for ditterent seciions of each farm should be estvablished for a
yearly period. this is impossible at lmst in the East Durham Plateau,
without & series of work study surveys. ‘Yhe pattern is now not as
complicated as it once might have been when farm boys were more common
and the survdyor had to decide what percentage of a man a boy
represented. In 1964 only 17.77% farms surveyed had one farm boy and
only one farm had tﬁo boys. About nine percent of the farms were
worked by family laBour with no outside help. These were usually
owner-occupied farms. The sons of the family usually have to wait
for the complete incapacity or death of the father before they can
assume full responsibility for the management and this tends to

resirict the speed of progress and inmovation. Female labour exmcept
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for the farmer's wife is now very rare. Daughters: do not now

go onto the farm, nor does the farmer employ female labour, This

is especially noticeable since the mechanisation of milking. The
vast majority of casuwels for potato-picking are however female, with

& variable force of school-children. Turnip hoeing is however mainly

a man's job and takes in off-shift miners.

Machinery
Interpretation of machinery requirements is very difficult.

Understanding the present situation is complicated by the transitional
nature ot the period. Most farmers are in the process of buying new
machines and there is much obsolete equipment which will belised only
very rarely and should not necessarily be incorporated within analytical
data.

‘"he date of the horse and horse-drawn equipment is now over,
During the pust ten years the last of :the farm horses has disappeared
although the final change has in this region been more recent than in
many areas. Several farms have used horses within the last five years

end the one remaining working horse was sold in late Spring 1964.

All farms have tractors, Up to 100 acres one tractor is oftien
sufficient. Above 100-I50 acres two tractors are usually enough for
most farms up to 250 acres. For some jobs it is desirable to have a
third tractor, for example silage making and potato lifting, but the
third tractor is seldom a new one. Because of low exchange prices
ean old tractor may remain on a farm and be used only very occasionally
for speciaiised work.. This is clear enough when considering the high
proporiion of old paraffin tractors remaining, As already indicated
there was only one crawler ttactor encountered and most units are
now diesel powered. vhere is liitle difference between tractors needed
on farms of different agricultural system, except that milk farms
usually use less than mixed or cropping farms of camparable acreage. The
average number ot tractors on farms in the region is two. Acreage

requirements are broken down in Figs.236 and 237.
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Combine harvesters and grain driers form a better index of
degree of mechanisation. In this respect there have been radical
chenges since 1950. At that time there were very few combines and
driers to be seen, Now 59 percent of farms have combines and 43
percent have drying equipment. Most of the equipment is under four
years old, Combines and driers are used on farms of under 50 acres even
when they are not entirely arable holdings (Fig.230). In one case
a combine was used on 19 acres of bariey. Haii the farms between 50-
100 acres own coumbines but rather less than one third have yet
purchased driers. 'here is a drop in the numbers owning combines
between 100-200 acres which is caused by the concentration of dairy
tarms within this range. This is in marked contrast to the labour
requiremenis within the same acreage range (Fig.220). Above 200 acres
two thirds ot the farms have combines and over half have driers.,

Above 350 acres all farms have combines and driers.

A better understvanding oi the disiribution or combines and driers
may be obtained by studying them in reiation to grain acreage (Fig.231).
In several cases under 25 acres of grain on a singlgholding seems to
Justify the podession of a combine. There is an inexplicable
reduction in the percentage of both combines and driers between 25 and
75 acres of grain but above this level these implements are obviously

of great adgantage and at 150 acres of grain all farms have them.

There are marked differences between owner occupied and tenant
occupied farms with respect to this equipment. Tenant farmers own
more combines and more driers than owner occupiers. This is a
complete reversal of every other comparison between the two types of
holding. It may be that tenants because of reluctance to invest in
fixed equipment and buildings can afford to invest in mobile machinery.
A more likely reason is that tenant farmers are low on storage space
particularly since yields have increased under the infiluence of fertilis-
ers, They have very little suitable space for storing grain with too
high moisture content and need to dry first before putting on floors
or make-shiff boxes.  Further infiuences have to be taken into
account, On a zonal basis it is clear that there are fewer combines
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and driers moving easfwards across the sector (Fig.233). This begins

to give a more satisfactory explanation of the above problem. Yhere

is less barley, in particular, moving eastwards, Also there is
slightiy less need of combine harvesting because the climate is
appreciably better at least as far as exposure, laying winds and rainfall
g0, Furthermore .the owner. occupiers located in zone C strongly weight
the data in (Fig.232], Analysis of combines and driers on diiferent
holdings by agricultural system (Fig.234) further claxifies the situation.
The outstanding system which requires far less combines or driers is
dairying. Yhis system is of course dominant in zone C. ‘the
combination of these factors does not fully explain why owners are

not more mechanised in this respect than tenants, but it at least helps
to explain the owner's attitude when he says it is far cheaper to borrow
my neighbour's machinery. This is aﬁ imporiant consideration, It

has been noted that owner occupiers are grouped together in iones A and C.
An appreciable amount of borrowing machinery wgs experienced here, and
is not entireliy absent amongsf tenants in zone B. It is ciear that
some holdings with a very small grain acreage do.not really need to own
a combihe or a drier, An implement coliective or cooperative unit
within the region would be highly advantageous. The counter argument,
orten :offered, that in this region such cooperation would not work is

obviously reited by the owner occupier's present practice.

Most farms have a baler or forage harvesver where necessary. There
is no precise patvtern to those who hire balers except that they are ail
owner occupiers, wnich to some extent reinforces the arguments above.
Only one tenant farmer: was without a baler and he was in the process
of buying one. Yhe increase in baiing equipment is again comparativeLy
recent, Elevators, fertiliser drills, muck spreaders and loaders were
well represented throughout the sector and it is difficult to separate
farms exceptional in mechanisation apart from the reaily run-down
holaings or milk producers. Nearly every farm possessed the folIowipg:-
ploughs, combine drill, harrows, discs, rollers, grass cutter and turner
or tedder, binder, corn drill, seed-root drill, potaio planter, spinner,

riddle, grinding pulping and milking machines.
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It is difficult to interpret the data as there is so much old
machinery never or very liitle used, lying around most farm yards. It
is nevertheless clear that on some tenant farms there is a tendency to
over invest in mobile machinery at the expense of labour saving machinery
and building lay out in the yard. Most farmers invest & great
proportion of their total capiital in machinery. Those with low
investment include old farmers still using nineteenth century equipment,
farmers who are doing very badliy, milk farmers, and those farms where
stock is dominant and the highest proportion of capital is obviously
tied up in the herd.

Age of equipment varies but there is usually a high proporiion
of machinery under five years old. More sophisticated machinery
inciudes one crawler tractor and a slurry spreader. These instruments
are not at all revolutionary but it is signiticant that they are very

exceptional in this region.

Supplies and servicing

Machinery purchase 1s through the national concerns who have

accessible agencies. Serviwing falls into five major groups.

1. Independent agricultural engineers. Uver T5 perwent of farms
consulted one firm, Paxton of Pity Me, which has a very good
reputation and is used exclusively by many. Just over ten
percent used other independent concerns inciuding Tipton and

Moriey of Newcastle, Orde and Teesdale and Fewsters.

2, Agents for Ferguson, Nuffieid, International Harvester, Ford and
Brown, Over 36 percent use these agents regularly for servicing
outside guarantee,

3 Teesice Farmers agriculturai engineers. Only 13 percent use this

cooperative concern, a low figure which could change rapidly in
the next few\years if machinery cooperatives become established.

4, Complete self-servicing. All farmers must do some ot their own

gservicing. ‘this is one of the facets of modern farming life,

Thirteen percent of all farmers in the sector are profiicient
engineers and have esitablishments on their farms reminiscent of
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the old farm smithy and forge. ‘''his is an interesting historic
twist of some importance because, as indicaied, agents are not
local and much vaiuable time can be lost during harvesti for want

of simple repair work.

5e Local blacksmiths. Local assistance can sometimes be obtained
from a nearby garage but only one agriculiural smith was
encountered and his services were used by only three percent

of the farms sampled.

Buildings

Throughoui the sector there is much room for improvement of farm
builaings. Moaern insulation and heating deveiopments are perhaps
not generai in the country as a whole but it is signiricant that no
developments at all of this nature were encountered on the kast Durham
Plateau. ‘'here are new buildings wnich are far superior to those of
an eariier deate bui they are never exceptionally good. ‘the buiidings

can be ciassiried in severai ways.

A. Presence or Absence
B. Age

C. Improvements

D. Inadequacies

E. Lay=-out

A, Several small tarms have no tarm house and at best only a few rough
sheds, In oue case on a long esvablished butr run-down farm the
sheds were falling to pleces.

B. 1. Farms over 200 years old with later modifications and additions

About fifteen pefcent of the total sample farms had buildings
predominantly of this age. these were not necessarily. the worst
buildings either structurally or in layout. In fact the old
compact courtyard can work very well today. The buildings are

usually of solid stone or several courses of brick.

24 Farms of 50 - 150 years age.
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The majority of farms, 61 percent, fall into this group.
They represent the worst in structural inefficiency with bad
heat loss and difficult lay out. They are difficult to
adapt to modern conditions of storage, animal care, milking

and machinery.

3 New N.C.B, buildings or substantial proportions of

new builaings on owner occupied farms,

this represents only 23 percent of the sample and by far the

greatest amount of investment is from the N.C.B.

1. Farmg with the majority of buildings substantially adopted

from layouts of all other periods.

More than haif (56 percent) of rarms had made real efforts to
change their bBuildings but ot those only 16 percent had invested
large sums of capital and those were all owher occupiers,

In all 66 percent of owner occupiers have put up new buildings

. and these include the best improvements encountered.

24 Owner occupiers who have not successfully improved

their buildings.

Yhis incliudes %3 percent of owned farms. Although many have mae
some moaifications, these have no aim of permanence nor are they

part of a comprehensive modernisation plan.

5 'enant farmers who have modernised buildings with assiscane

from the N.C.B., or the Minisvry of Agriculture.

Over a third of tenant farmers (37 percent) are within this
group., Improvements range from re-rooving to new barns and

drying houses,

4. Tenant farmers who have not invested in buildings to
any substantial degree, because they have not the capital, do

not see the point or have other difficulties.

Aboutr two thirds of tenant farmers fall into this group, but
many have made some modifications which were otf'ten intended to

be temporary measures but huve assumed a degree of permanence,



D.

(244)

Olu gates supported by binder string form building divides:
and drain pipes are suphorted on 0il drums to lead water. In
one case an old iron bar was used as a lever to raise milk
churns into a cooling bath.

1, Those with adequate corn and machinery space.

Only 42 percent of all farms claim that they have adequate
space for present needs. None ciaimed room for much

expansion. This situation can or course retard grain

expansion, Lack of space to store hay, stiraw or corn reduces

the incentive to increase yieids, Machinery provides even

more serious problems, An expensive piece of equipment
depreciates quickly when left unused in the open for the
major part of the year. This is again & factor influencing
the decision to improve. ‘there are therefore serious
checkB8: on plianning for the future. There are many cases

of farmers being retused financial aid for building they
planned. Sometimes the plans are too smail and fuiure
occupants have to be thought of. More ot ten there is a lack
of specificity. Landowners are not anxious to spend money
on specialisea builuings because of the phiJosophy that a
buiiding must outlive'fhe present tenant. It must be
sufricientiy general purpoée to caler for some unknown fuiure
farmer whatever system he aecides to adopt. The result is
that there is a protfusion of temporarily converted general
purpose buitaings which are generarly or poor qualiity. In
the light of this ans8iysis a reassessment oif the initiali cilaim
ot 42 percent oi tarms to adequate Storage was made. Iz
transpired that only 16 percent or tarms are app roaching
convenieni adequacy for the present anu there is very liitle

room for expansion.

2. About 57 perceni of farmers openliy complain that they are
serious.ly snori ot storage space and as had Jusi been indicated
the actuai number must be far greatef. ihe shortage can be
divided into lack of grain storage and lack of machinery cover,
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Fifteen percent were short of storgdage for immediate crops of
corn, hay and straw.. Over seven percent of farms had no
machinery cover at all, Those with very serious general
shortage on more than one count amounted to more than one third

of the whole sample, which is an aiarming proportion,
E. 1. Yhose with well-organised buildings old or new.

Some 39 percént of farmers have no complaints aboui farm
lay-out. None of the farms have been work study analysed and
on all ot them there are obvious improvements which would not
only make farming easier b¥t cutting out cross-movement of
activity but also save labour and farm export cost. Most of
these farms were built with the horse and a large labour force
in mind, and not for mechanised or automated farming, Some
of the older court-yard systems, howeven present more modern

convenience than newer scattered buildings.
2. 0ld farms with difficult lay-out of buildings.

This involves 54 percent of all farms in the sectior and

represents consiceraivle wastage of labour, iime and money.
3 New buildings with bad organisation.

Of new buildings 28 percent (six percent of iotal sample) are
badly organised and those are almost entirely on n,C.B. land.
‘there is a Lack of specificity, convenience and structural
efficiency. In one case a half open range oY builaings was
exposed to the north east along its whole leugth, More often

access and integration are the chief aspects requiring improvemen+¥

'Some economists in their concern for the distinction between land and
capital exciude such items as bBuildings from their reckoning' (42). ~ In
Britain however there is a marked degree ot stabpility in the paitern of
faerms in their size daisiribuiion and layout and to some extent fixed

equipment has taken on the economic characteristics oi the land itselr (54).
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On the Bast Durham Plateau this would be a dangerous inference, because the
more precise division between owner occupiers and tenants masks the

situation, Owners put proporitionally more investmeni into fixed
equipment than tenants and generally have neaier and better organised
iarms, . Yhe intluence ot the N.C.B. is certainly notv reiated to land
qualtity. A consideration of farm buiidings is important to understand
the zonality imprinted on the plateau. It is nevertheless impossible
to establish any meaningful land quelity divisions from building analysis,
alone, despite Langdon's assertions (56 p.59 ).
Amenities (/\

All farms have mains and water together witvh eiectricity aithough

the lattier has orten been instailed only in the last four years.

Understvandably few farms have mains sewage ana mosti use private cess-

tanks while chemical ana earth systems are stili common,

Most farms use the local viilage for normal shopping, or the
mobiie shop, If a more important seitiement is within equidistant
accesgibitivy this will be preferred. For example ''hornley is preferred
to Cassop Coliiery by those farms iocated between ithe two, the
Co-operative Society is of course an imporiani source oi attraction

in this part of the country.

Flace of shopping for larger items depends on several factors.

The farmer's present agriculiural system or a recent sysiem now-dispiaced
is important gogether with geographicas location. Durham draws farmers
and their wives along the edge of the escarpment wiuh the incentive of
banking facilities. Furnier east aund especially ir the farm is engaged
with beet stock Dariington forms the chiet source of attraction, on
market day. For farms notv engaged in fattening beef the tarmer's wire
seems to exert more independent choiée. West Hartvlepool, Sunder.iand,
Stockion, and Midaiesbrough are used purely on personai prererence and
wichouv regard to locatiional consideravions. This appLier also to
farms which have recently gone out of miik atthough even here, wivh the

introduction ot beef stock, Dariingion appears in the wite's shopping lisv.
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In the far easi of the sector West Hartlepool exeris the same infiuence

as Durhém:in the wst, for similar reasons, and regardless of farming

system, although the beef markets still appear in the lists among beet

farmers'! wives,

(Fig.238)

Seventeen sources oi shopping in east Durham,
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SIBCTION SIX PROUDUCTLVITY GRUUPING

CiiPLER 1. Iand Classification

The idea of land classification contains differeat meanings
for different people Taken in the coatext of &sn agricultural bias
however there are two main objects, "firstly to provide a sound
basis for land planning and secondly to discover the best use of
land in agriculture and forestry" (45).. <Classification systems
must be designed for specific purposes and attempts to use them for
purposes other than those for which they were intended must be
viewed with misgivings (44). The literature of land classification
shows that seven principles and considerations are essential for the

formulstion of a working procedure (42).

1. Objectivity is a prime aim which becomes increasingly
difficult as a bzlance is sought between many dissimilar

factors.

2, Subjectivity nmust slways be present, but when placed within
the framework of r methodoldgical approach it is valid.
There is a vast diffeirence between this approach snd
the assertion that land classification is not an exact
science but an art born of practice and experience (54).

It may be that visions of developing l:nd classification

as an exact science are unduly optimistic (44). Many
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physical and chemical laws are not proven with regard
tc agricultural economics and the advancement of the
science must always to some extent depend on inference
and perhaps dubious contentions. Rigid standardisstion
often produces the unknown coanstant, however, which can
be applied with advantage, rather than stagnation for

want of absolute knowledge.

As already mentioned classification must be for a specific
purpose. In a recent survey it was found that the American
general purpose system of classification for saline and
alkali soils, widely used in the Middle East was of very
little practical use in two desert fringe sites in

sauthern Jordan (83).

Dessite the overall specific purpose there must be levels
of relationshi ; between the classification and other
systems. The so0il map forms a useful basis of inter-

change ana modification.

There must be some degree of generzlisation in any
classification. There is both truth and danger in this
assertion. Obviously with chonges in very small areas an
average assessment must be made. The danger is largely
involved with scale and boundary. An average result for

a_geographical unit, for example the Bast Durham Plateau
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and more specifically the chosen sector in this context,
conceals wide zonal variations. The average picture can
be unrelated to each specific farm included. A parish
boundary or other administrative or mathematically
calculated boundary cen have siwmilar irrelevance. There
must be some sensible balance pearing in mind the overall
purpose of clessification mwentioned earlier. Different
levels of generalisation are therefore conceivable. The
first level must be within the intelligibility of the
individuul farmer. - The second level must be within the
scope of the planner and there is no reason why it should
not be shown as a whole and in its compésibe parts. The

detailed local study is still the basis at all levels.

The system should be within the range of personnel and
facilities that seem likely to be available. This presents
one of the greatest difficulties. Costs for soil surveys
are.usually considered to be high and there is a

compulsive search for some simple form of survey, as
evident in many writers ia the receat 4.L.3. report on
classificetion of agricultural land in Britain (84). Such
efforts are "almost always disaprointing and usually more
costly in the long run" (85). The more difficult

problem is in connection with personnel and particulardy
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with soil scientists. Requirements such as soil physics,
chemistry, plant nutrition, microbiology, mineralogy, W
geomorphology, soil morphology, genesis and geograﬁhy

are not usually found in the individual surveyor. The

team apuvroach is more than an advantage, vital. Furthermore
continued employment with good ocpportunities for advancement
are reguisites too uncommon for a satisfactory programae.
""One cannot expect to organise good surveys on a temporary
basis or simply as a routine service to some administrative

programme" (85).

~J
.

Economic data which is transient should ideally be applied
to a physical classification which is permanent., Revisions
will therefore be possible at the lowest relative cost.

The only physicael classification likely to be suitable is
one based on the grouping of soils in terms which are

egriculturally significant (86).

Developing the idea of specificity it is possible to coastruct
mzps on the basis of 'actual' and 'potential' aspects of classification.

This takes into account both physical and economic aspects of an

area of land. 4 subdivision of the 'actual' classification can be

made taking into account non-physical considerations by studying
the individual farms as business units ((53) p.61). There is a
difference of enphasis between the agricultural geographer and the

agricultural economist but there is no reason why these two disciplines
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should not be complenentary. To some exteant at one level it does not
matter what system prevails as long as it produces order out of
chaos by breaking down the mass of information on land into
manageable units. No one system can satisfy everybody ((53)p.63)
and it may be somewhat confusing if too many different systems are
produced. Nevertheless should different systems be produced con-
currently and be ooth based on and related to the same source map
and statistical sample, neither cost nor complexity are prohibitive.
If a sample does not woyk within the bounds of an established system
of classification it would be easy to ignore it but this is the
negation of classification and is the source of most complaint with

past systeus.

The one British system that stands out above all others is the
tenfold classification of the Land Utilisastion Survey. This has
been in innumerable ways a most useful work and its benefits have
outweighed its disadvantages ((42) p.107). HNevertheless its wide
use must be because of the absence of an alternstive source of
information Its limitations have been tolerated but have been
serious. Basically the classsification purports to be of physical
origin, for good reasons. But inisolation this ignores vital
considerations such as management cguality, holding size and
location. Furthermore the incorporation of farm system at various

uncertain levels has led to confusion. Also the technical and
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economic considerations prevalent in the 1930's have grectly influenced
its construction and changes since then have been radical. There is
finally a lack of precision through inadequate fieldwork, and
excessive generalisation ((42) p.108). It meets very few of the
reguirements already listed and suffers perhups more than anything
from lack of permanence. 'Perhaps the most important fault of many
so-called land classificatiohs is the failure to separate clearly

the fundamental facts and the interpretation from them, on the one
hand, from transitory economic, institutional and social conditioans,
and interpretations from them, on the other. If all are mixed in the
basic classification map, interpretation in the light of new

conditions is impossible. The whole job must be done again" ((85) p.l1l1l7).

Thig criticism of land use as a basis for classification is
often linked with physical considerations ana the ideas of 'determinism'
which are similarly denigrated (e.g. (40)). There is doubtless &
reflection of physical conditions in the Land Utilisstion Survey
but are these the right oshysical cousiderations? In & long-settled
country like Britain the use of land is to some extent adjusted to
natﬁral conditions as has been shown in fhe agricultural analysis
of Sections Four and Five. It has been demonstrated that changing
economic conditions cause variations, perhaps in the same direction
but to different degrees within established zones. These zones do not

show in comparison with the Land Utilisation Survey, but they are
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physical zones apd are statistically valid. Other factors such as
farm size, tenure and-management interfere but not to the destruction
of the zonal concept as a basis for study. The argument that a
physical or land-use classification is not the same thing as a

land clessification is true, but the 'weakening of the natural
association between physical environment and the type of farming
pattern' (53) is a misconceivéd inference because the full association
has never been explored. There have been hints at a more valid
appraisal of true natural and envirommentati controls. ”The view

has been largely adumbrated in some quarters that in the latter day’
aominance of Yeconomic factors' has superceded that of aatural
groupings. Iin fact the reverss is the case. In the field of
agricultural production, what is "natural®” has in fact proved
profitable under the recently vrevailing conditions of the world
markest. dven & high degfée of market coatrol zad the associated )

policies of tariffs and bounties has left the pattern of British

———

—————

agriculture, on the whoie, a faithful reflex of _hysical conditions.
Jithin the framework set by physical conditioans, there offer, it is
true, alternative profitable systems and goiicies eesee The
recognition of the general validity of natural factors in
controlling land use carries with it the danger, viz. that we should
treat the various miner ''matural regions" of Britain as ipso facto

land-use regions" (87).
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The danger of minor natural regions becoming a basis of
classification without proof of their validity is highly relevant.
Nevertheless the soil grouping has not been adequately studied in
Britain and its poftential as a perﬁanent basis of classification

has never been redised.

Some systems of classification of land have taken account of
s0il survey. Kelk)g.(86) showed concern about lack of method in
American classification work, and for the generalised use of systens
for surposes other than those for which they were intended. He was
completely satisfied with the mapping of natural festures such as
s0ils, but deprecated their use as & short cut to overall land
classification. He points out that they are two very different
concepts. He emphasises that so0il conditions are specific, local
and permanent. He adds that soil survey must be done in sufficient
deteil to include &ll factors affecting use and management of soils
and that it should include the effects of different so0il complexes
or associations. Furthermore iaformation must be transferable to
other sites with similar soil conditions. Seil mapé have become
the starting point of many American State classification systems.
The construction of these soil maps is very often apparently non-
compatible with Kellog's requirements but the major derived
claszification forms may have relevance to the British situation.

Hilton (44) has summarised them under the following heads.



1.

The Ndebraska System (88)

The stages in the classification procedure include

the following:

(i,

(x1i)

(iii)

(iv)

(v)

(vi)

Delirmation of (significant) soil types.

Estimation of the proportion of various crops and
pasture grown on such soil types.

astimztion of average crop yields per acre for the
501l management system most commonly used on each
s80il type.

Zstimation of net income rating for each soil tyﬁe
by using (a) long term prices and applying these to
yields, (b) average total costs per acre for
production (including labour, manzgement, equipment,
seed, fertiliser and overheads). The latter (b)
should be subtracted from the former (a) to arrive
at a net income figure,

Measurement of the acrezage of each soil type on the
assessment unit.

Calculation of the weighted economic rating for the
farm by (a) multiplying acreage of each soil type
by its economic rating index and (b) then dividing
the sum of the products by the total acreage of the

farm.
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(vii) .. ¥stimation of the sale value of the farm (wiihout

buildings) by comparing the ratings of farms sold over

as long a period as possible.

(viii) Adjustment of the value to allow for existing farm

buildings.
(ix) Adjustment of the value to allow for the availability
of utilities, roads, markets etc.

(x) Estimation of the final valuation figure.

Difficulties of apJ.lication in Britain are obvious, From
stage (iv) onwards there is the groblem of obtaining
relevaat information. Hilton rejects the system on the
grounds that stage (i) is impossible to fulfil in Britain,
but it will already be clear and it will be further
emphusised below that there is no satisfactory short cut

past this stage.

The Cornell System (48)

This more lengthy system deends on an examination of
facts emerging from long term occupation of a given area
of land. It is intended to bring out the relstionship
between nigh and low income farms with definite land
performance units. It relies on the classification of

observable featuresrather than cetailed study of inaividual
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units. The work involved is undertaken by men with loca
experience but is largely done indoors using msps,
whotographs and evailable statistical information. The

stages can ve represented as follows:
Indicators of farm income
(i) Type of crops.
(ii) S8ize &nd condition of buildiings.
(iii) Size of dairy herds.

(iv) 3o0il and topography.

{(v) Aiccess.

Indicators of income expectancy.

(i) Past income.
(ii) Building size.
(iii) Rates of production.
(iv) Amount and condition of capital investmént.
(v) Performance characteristics of soil, climate and

topography.

i field check is made of farm class and rechecking by discussion

with prominent farmers anc advisers ig undertsken. Classification
involves six income expectancy grades with qualifications

because of improvement otential or superior menagement. The
limitations of transferring this system for use in Britain are similar

to those of the Y¥ebraska system although the Cornell system is
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designed for conditions more like those wevalent in this

country. S3cale znd generalisztion are almost as iumpossible

for local use as in the Land Utilisation Survey anc there are

few indications of the guality limitations in the classification
system that might conceivably be improved. ‘ieither system

can be dismissed without consideration becausze they are

sources of valusble ideas not emoloyed in this country, but

to traasfer thgm in toloor even in psrt with major modifications,
would result in as maay «ifficulities of accumulating wppropriate
ana relizble data as would & full scale soil survey. They

woulc furthermore suffer from greater subjectivity and the

[N

act that the classification has as & basis wmany factors as

transitory as those employed in the Land Utilisation Survey.

There are significant movements towards & new concept of land
classification in Britain as seen in the 4.L.5. Report 8 (84).
Of the fourteen papers listed most regret the absence of
‘adeguate soil maps and indicate that a better system awaits
more extensive soil survey. "Jo really satisifuzctory scheme
can be completed in the =bsence of so0il meps for the whole
country, and ianformation which will enable the most permahent
differences in land quality to be expressed in terms readily
understandable by agriculturalists and land planner alike™ (89).

The papers can be divided into three categories:



(1) These aumitting inadequacies on physicalcounts.
(ii) fThose optimistic about the pace of soil survey and
classification.

(iii) Those attempting ingenious short cuts to land classifitcation
bused on analysis of such things as buildings, land use,
farm profits and crop and stock distribution. Iliilton
produces an attractive paper (+2) with one serious
limitation covered in (-7 ) of the conditions of

classification listed above.

The system adopted has appreciated the need for different levels
of classificetion and lend was graded under the term "overall
agricultural significance', which is intended to include all

the factors iufluencing agricultural evaluation.

1. Physical.

(a) dinherent so0il fertility

{(b) drainage

(c) warmth retention cupacity.

(d¢) 1lime and fertiliser holding characteristics.
(e} tractability

(£) climatic regime.

2. Physico/economic factors.
(a) Adaptability to different use.

(b) Location.



3. Factors affecting farming structure.

(a) S8ize of holding in relation to the system of farming.
(b) suality of layout.

(c) Suitability of fixed and vther equipment.

(d) sStandard of husbandry anc management.

L, Hon-agricultural factor - the opportuanity of putting the

lend to somme more remunersative use.

A1l these fuctors except 4 have been considered in the present

survey of the Jast Jurham Flateau. There zre hogsever great

(261)

Gifferences of approach. Hilton's 'overall agricultural significance!

is derived frow the above factors to give a classification of
'the surface of the earth involving those things of velue 1lying
either above or below the surfsce including man-made features
not easily removable'. Physical characteristics are rightly
put us & part end not the whole of classification but aifter

the initizl statement of importance there is little reference

to them. Prarish statistics are the besis of yield analysis and

indicate "not only physicel land guality but standards of farming

28 welll (42); a vatently dubious contention. ‘"he problem of
scale &and generalisation is already preseant and Hilton concedes
thot N.i.4.8. officers will have to build up their own pattern
of zcreage yields. The need for detailed survey is thus

ipitially important. The move from this point to the use of
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national agricultural census statistics is therefore puzzling,
Furthermore in analysing grass management the offidal acreuge
figures are supplemented by lLand Utilisation Survey sheets.
Density of livestock relasted to field crops is established and
plotted on & map. 1t has already been mace cleusr however that
apart from errors in June returns there is much confusion in
different uses of grass and how the berley fodder can bz taken
into conside'aﬁion oy this meens is wystifyinz. Eilton allows
roonm for loczl survey where the above procedure aoes not work.
In fzct to be of local significaance tnis means thsat the whole
must Je surveyed if only by sample. There is no short cut.
The sector pattern, itself based on detailed survey, masks the

significant zonzl pattern on the iHast Durham Plateau.

Ferming structure quality is inferred from comparison of farm
size which is said tov be clowsely related to farm income. On
national averages this nay be so ana the relationship between
corn'acreage and profits is understandable, but on the Hast

Durham Zlatesau, particulsrly in zone & size of cereal acreage

does not necessurily increzse with total farm scresge. Increassed

The detailed procedure from Hilton's paper provides a valuable

plan of analysis wnd by substituting fieldwork sources for the
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various indoor sources in the report, procedure is similar to
that adopted in the Yast Lurham Plateau. .tage maps are

producsd and superimposed to effect a lana classification in

accord with the previously indicated definition.

Summary of rrocedur

1. Map non-agricultursl land use at % inch scale.
S Map areas of specialised production. The 2 inch scale is

again adopted.
3. Map areas with 75 per cent and over land under grass. Hark
the density of livestock (in animal units per scre ana grade

lanig from I - V according to the following scale:

Figure 239
I Over 0.6 units per feed acre. 5 points
II 0.50-0.60 1n " " 4 points
ITI  0.39-0.49 w  n  n on 3 points
1v 0.28-0.38 " n " 2 points
v less than Q.28 v " n 1 point

The factor for conversion is gained trom the following

table:

Dairy cows . 1.0 . Cattle 1l - 2 yrs. . 0.5

Beef cows 0.8 Cattle under 1 yr, 0.25
Bulls (service) 0.8 Ewes (+ lambs) 0.25
Bulls (reared) 0.5 Two tooth ewes 0.15
Other cattle Other sheep 0.05

Over 2 yrs. 0.75 Rams 0.2



4k, Map areas with 65 per cent of more land under tillage and
grade according to wheat and barley yiélds using the

following scale:

Figure 241

Jheat Barley
I . Over 33 cwts., 5 points . Over 30 cwts.
II 28 - 33 cwts. iy 26 - 30 cwts.
IIY 22 = 2 cwts. 3 21 - 25 cwts.
IV 16 - 21 cwts. 2 16 - 20 cwts.
v Under 16 cwts. 1 Under 16 cwts.
5. Map areas with 25 - 64.9 per cent of land under tillage

and grade according to () density of livestock and (b) yield

of wheat snd barley if over 10 per cent of the acreage.

6. Using the above data prepare a composite map showing
agricultural production by calculding the average of points

per enterprise in each area thus:

Figure 242
Grade I . 4.20 - 5.00 .
Grade II 3.40 - 4.19
Grade III 2,60 = %.39
Grade IV 1.80 - 2.59
Grade V 1.00 - 1.79

The resultant map is called igricultural Production. It is
not clear what the 'each area' signifies and the wroblem of
stable units of survey still remains as much of the above

evidence is ephemeral.



7. Prepar: a map of farm size as an indication of the cuality
of farming structure. Arsas of 15 per cent end wmore of
uaite of under 50 acres are downgraded. Jreas with >z per
cent occupied by over 300 acre units and dairy areas with
50 per cent and more units over 150 acres are above average

congitions.

8. Prepare Overall Agricultural Significance wmwap by aplying

7 to 6 and upgrading or downgrading accordingly.

3

There are obviously many meritable feztures in the z2bove scheme
which is repeated with approoriate wodifications to suit county
and local conditions. Hilton allows the future development of
soil survey room to displace or to use some informuation from his
system. The wain aiticism of the work is that it starts at the
wrong end of the scale und grades and aemarcates most effectively
at the national level. It hzs already been indicated that the
local level is all important and that generalisation masks and
obscures iumportant local differentiation. 'The nstional

pattern in a stable situation is best built up from an amalgam of
grouped local co.aditions with kn.own true and stable ovoundaries.
Plenning in a western Buropean context is not the same as in
underdeveloped countries whare extensive virgin areas are to

be brought into production. Rather it is concerned with greatly
improved efficiency on an existing groundwork znd the intricate

local dbimitation is of major importsnce. For exaumple from



statietics it is possible to say that for example two thirds

of the heavier clay lands of Britain need improved drainage but
the amalg@m of local conditions and implications is essential
before the large scale planned remedial measures can ve put into
effect. Taken at a lower level a river drainage schsme must
start at the river mouth anc progress by stage upstream to be
effective, and indeed s&.e. Hiltoa's classificsation is &« rich
attempt to produce something ocuickly .ith available resources.
But there is no short cut. Soil survey is theley to bouacary
delimitation &nd a1l classifications are inadequste in its absence.
It has & two fold value in thiat it brings the scale of survey

to the proper local level and also provides permanent reference

boundaries.

The principal factor in determining agricultural land ciass

will remain for the forseezble future the guality of the soil
itself (46). The soil map is itseif a kind of lana classification
'but since soil surveys mainly yield informetion on the physical
characters of soil the objects of land classificztion cannot

be attained oaly through the production of soil msps(45). The
usefulness and significance of soil maps grow in proportion to

the ares surveyed, for when a large area is covered it becomes
possible to correlate the soils of one district with another (90)
Experimental work on fertilisers and other soil amendments will

be based more and more on information derived from soil surveys

(266)
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as tha area wvered increases (91), but extra work as outlined in
this thesis is needed poth in correlation with.existing agricultural
data and experimental work ((90) p.231l). The historical aspect

is important ((90) p.232) and the overall stability interfered

with by sipnificazut zunal changes ((40) p.65). The achievement

ot bettef and more complete data will ve .oussiole if whna when

fizld exjperiments are located accoraing to the soil mep. The
shysical aspect is thus re-emphesised despite the wove Irowm ail
envirozimental approach anc thus becomes & control rather thzn an
ipso fzcto system of land classification. The sum of classification
will then incluue a basic soil map, various analytical stage maps
and perhaps an overall agricultural significance classiiiceation

and land capability wap. The aevelopment of soil evaluation

based on the soil profile can be integrated harmoniously with
overall agricultural siganificance as long &as 1n both cases

fertility is the major oias (92). "Yield is obviously the
touchstone of agricultural research" (93). To this end some

form of so0il productivity map is eszential, anc the idea needs

develoosing beyona the bare plan of stage &4 above.
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There has neen similar variation and confusion in what exactly
shall constitute the unit of productivity. smongst soil scientists
apart from estimation of yield there are two pedlogical wethods of
determining the productivity of souils. The first zttempts to

differentiote as accurately az jossible petween profile types

which are then tested to prove the significance of productivity
differeaces. This might be called '"the verification of grofile

type" (94). The second method consists of determining the properties
controlliag or inf_uenciag productivity. It amounts to the prouping p
of soils by allocating physical and cheinical coustauts. Relatiouships
between these coastants and yields are then estimated. Hach factor

must be evaluated and its effects on yields ascertained. There are

o

difficulties in both systems. It is often imwpossible to ascertain
the influence of an iudividual factor amongst & mass of interaction.
The difference between the systems is to some extent that bewwen the
aAmerican and the Zuropean approach to so0il science or at a specific
level between Marbutt and Liebig (92). The difference may be in part
& respoase to geographical background. In Fuope, & loag-settled

2nd densely populated area, .aauring and single value coustants which
coula be interfered with to increase yields and counter deficiency
were nutural objects of study. In America or idustralia.more
extensive faruing methods with ample land resources umade the search

I3

for widespread fertile soils more important than small scale
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reclamation and fertilis:.tion projects (92). Hupposing this

analysis of the development of the science to be true it is iwmportent
to realise that in the contasxt of productivity both systems carry
inherent dangers zna are not satisfactory unless brought togethsr.

On the one hand & map of pgenetic factors such as Hareat waterial
aggociation or even profile siwilarity umay nct have wuch relationship
with productivity. <n the other huand "it is deagerous and misleading
to use arbitrary ciastants not determined from field experzents
thenselves' (95). ~+he surveyor is nof in a position to conduct

the nscessary plot trials for each ussumed effesctive constant.

The number of consta.uats and their permutation would in many cases
preve impossible to nap. Jevertheless the two systems can be brought

together in & useful uwenner.

It is suggested that the system of soil classification adopted
in the iast Durham Flateau with its agricultural and fertility bias

is oae such reconciliation. The genetic-horizon approazach is not

always adhered to in difvereatiating soil series. unifferent series

h..ve the same horizon development within their difierent boudaries.
The chemical or physiczl fuctor inherent in each s0il which dominates
egricultural reponse is zllowed full inf_uence on boundary

demarcation. In this area aanc perhass in wmuch of Jestern Zurope,

the limiting factors of soils ars restricted in nuwber snd permutation.

e

o

The most significanf.encountered were soil depth, drainage conditions,

and to a lesser degree potassium and phosphate deficiency. it is
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only when yields actually begin to fall in a sophisticated agricultural
society that the aumber of unfavourable factors working in ussocisztion
are likely to be impossible to project onto a mup. Specislised

surveys are then called for. HMesnwhile the genetic approach is not
sacrificed because horizon development is still differentiated

within the series @nd is a useful indication of relztionships

between significantly varying soils. fhat hawupens is that the
traditional concepts of phese a.ad Grainage class are given more
emphasis in boundary demarcstion, in accordance with the cesired
agricultural bizs. In the Zast Durham ~fluteau this biased system

is in any case less forced than & grouping of all, e.g. A(BJC or
~.a/(B).(BJC préfiles. Spati.l cifferentiation would be very

daifficult on a basis of horizons, partly because the genetic

processes have reached ditferent stages of the same irend within

very small arezs. Such stoiges have sowe, but not dominant, agricultural

significance and are grouped as Types within the series.

Having established general principles for the type of soil
survey, it is also important to rule out certain existing inter-
pretational systems in curreat use. Cne american system widely
used in the r.iddle dast has already received comment. In pointing
out the limitation based on gemneralisation and lack of precision the
basic concept of putting land into a numerical gradation is itself
called into question A simple I - X system &as in Britain is

obviously deficient. Any farmer knows whether his land is pad good
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or indifferent and for 1a?ger puryoses such a classificeation says
nothing about specific crop responses. The Laad lapability
classific..tion of the 30il Conservation 3ervice in the U.3. Department
of Agriculture (96) is more suitaible in that soil mapping units,
capability uaits, capabilit& subclasses ana capability clasies are
more specific and to a large exteunt basea on limitation. The scheme

is non-applicable in detail in Britain because of greatly different

gpeogravhic conditions and the jsroblem of scale. There zre basic
differences between sn extensive syste.. of zsgriculture as in parts
e — . - - "~
——— e ] T e —— _ -—‘_’_—_/_.__. o
of the U«ven. and an intensive--high yielding system as in Britain.
— - -~ . .

Jn the latter case more local detail snd for exesmple the difference
between a 33 cwt. and a 40 cwt. per acre yie;d are of vital
importance. Jevertheless several priuaciples from the Land Capability
classification are transferable. The interpretations or stages

from the basic s0il map wust be weighted differently to suit local
conditions. In Burope where all lezno that is producing crops will
probably continue to du so it is more effective to interpret the

s0il map in terws of limitation (things that need improvement) rather
then graded quality, and in terms of specific crop responsze rather
than en average of aiffe.ent crop responses. This allows for
consideration of both actuzl and potential conzitions at the same

tise. The stage maps are termed interpretations for thst is


http://clasi.es

(272)

exactly what they are. They are of restricted use without the
original soil map (65) and indeed without the full stage

sequence.

4t this point the beginnings of 4 stage programme can be
ascembled. In each sltape the guiding principle is sgricultural

limitation and prediction €385) .

Stage 1.

(a) Determine the characteristice of the soils (as in
Section III).

(b) Classify the soils with z specific agricultural bias.
This involves very detailed survey noting all the factors
affecting the use zncé management of the soils.

(¢) =stablish and plot boundaries on the map and group the
s0ils into agriculturally significant combinations or
Zones. This involves the detailed agricultural analysis
of Zections IV and V.

(d) Proceed to interpretational stages.

Stage II.

Plot non-agricultural land use and woodland distribution.

Stage III.

Flot total crop distribution in order to proceed to Stage 1V.

o

Stage IV,

Plot crop ratio by zone.



Smge V.
Graph yields to find distinctive crop breaks and plot as cwt.

per acre isopleths for desired crops, in this cuze as examples

barley and wheat. In this case the significant yields were
for barley 28 cwt. per acre &nd for wheat 30 cwt. It was

found that the 28 cwt. barley isopleth @pproximated very
closely to the zonal aivisions bet®een A ana B, and B and C.

1

Jheat did not correspond as well and exteaded into both & aﬁd
B although it was very similar to the boundary bvetw-en B and

C. Such correspondence is remarkable as the barley and

whest lines are established from roﬁnded farm boundaries. A

field by field history might well show extremely good correlation.
This division is sun important step although it appears to be
repeated in Stage VIII. Had the significant boundary been

for example 20 cwt. per ucre, as it might well be in soune

areas, the significance of this stage would be more apparent.

A5 here the significant physical division is close to the

economic division, i.e. 30 cwt. for barley and 33 cwt. for

wheat - those returns giving adequate cash to proviae =

surgslus over expense and domestic reguireaments, for investment

in the land - the repetition of similar isopleths wmay seem

unnecesszry. To some extent this stage V is a proof map
Justifying the svil grouping, although without initial soil

survey the meanings of the divisions are hidden.
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S5tage VI. Comparison with Hilton's Overall agricultural

Sigaificance.

Plotted farm by farm there was no clear pettern from individuual

farm gradings. BSeveral difficulties aross. The grassland
of zone B probably earned too high & rating in stock density

analysis by virtue of an unknown variaoles barley fodder element

''he scheme would ssem to reflect physical coasiderations to
e degree but menagement quality is of great, if unquantifiable,

son
importance and leesves room for excessive misinterpretation.

averaged out by 2one the scheme Qlanned gone A in grade 11 land
with a 3.46 rating, zone B in grade III with 3.32, a rating probably
far too high, and zuvne C in grade 11 wi
farm-size basis only two adjustueats were necessary anu these
involived the downgrading of the small-holdings area north of
Autton Henry ana the upgrading of zone D because of consistent

very large holdings. In all, this procedure showed what was already
e quantitative values given are ior reasons mentioned

dubious.

Stage VII. 2lot an agricultural Fotential i.up.
This invoclves the development of itage V. sarley at 30 cwt.

-
and wheat at 33 cwt. to the acre are plotted to give the division
are not precise but comuon

an economic meaning. The levels

experience is that yields below these result in low investment.

The other virtue of this stape results from noting the difference



from Stage V isopleths. 1In the case of barley there was little
difference wWich suggests that the general pursose fodder
barley has reached a fairly uniform level of response to
soil counditions. The wheat area enclosed by the 33 cwt.

isogleth was much redu&éd\from the 30 cwt. zrea. It was

.,

however still of significani\éiée and showed thal as several
farmers could achieve this level thére is room for improvement
in menagement. That the area still crosses the zonsl
voundary between & and B is oaiy to be expected. The zonal
line is one of physical quality and is reflected in farming

1
system but it is not aecessurily the deciding factor of
which end of a yield ranze will be encountersd. Adjustments
based on zoanual congiderations are however needed and will be

agemonstrated in Stage IX.

Stage VIII. flot an Aspparent 3o0il Suitability map.

This ianvolves comparison of stages V and VII with zonal
considerations taken into account. To some extent the
manapeument bias of stapge VII is ruled out us barley and wheat
yields are urojected to their widest possivble bounuaries, in
corres jondenca with the significant yield isopleth if it

encloses a largs area of 'economic' yields. HNormal cartographic

]

interpretstion is required with some adeitions. The wheat or
N + . L ; .
barley + or = key is supplemented by similar symbols for oats

and potatoes (omitted earlier to avoid confusion). slso the
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zonal domin8nt crop is entered to allow comparison with its

economic + or - status aand to allow adjustment in stage IX.

S5tage IX. rlot a Land Capability map.

This is produced througzh the interpretation of the above

1. The yield equivalence ratio of wheat to barley 1l.11.
This is used to estimate crudely the comparable economy
of the two crops. <The ratio is derived from costings to
procuce both crops which show that 535 cwt. of burley give
returns almost eocuivalent to >3 cwt. of wheat. The ratio

decreases slightly as the yield of barley decreases.

P "he crop ratio of the zones, i.e. in this cauve « zone 4
berley/sll other cereals = 2.0. %omne B = l.7. Zone C =

0.6.
3. Cverlay of yield voundaries mapped eariizr.

The whole stage iuvolves some degree of zonal (and therefore
agriculturzl system) crop desirability. The resulting map can
best be explained by describing sowe of the reasoning behind
plocks 1 - 12 and by back reference to farm studies which is

essential zt this stage.
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Block 1,

This block occupies the scarp area of IStrawberry Hil,

Silent Bank and 0l1ld Cassop. The soils are mainly of the
thin Cornforth Series. VYields are consigtently below

28 cwt. per acre for wnoth barley and wheat, except in
exceptional conditions such as one particulerly good year
when 42 cwt. per zcre of barley was harvested on one farm.
Oats yield ouly about zU cwt. to the acre znd potatoes

only . tons. 3arley is the dominent crop (Itage VIII)

and the wost 'economic' crop on a yield equivalfence basis
(5tage IX). Rotation can be planned by reference to the
zporopriate section. (Grazing is of significent impoertance
particularly on the highest lund because of subsidence

chasms which wnrevent tractor cultivation. "The suil surveyer
4ill leave analysis and prediction here although the advisor

will find wuch iniormetion available for future planning.

Block la.

ZJolluvial 1lc (Coraforth Series) soils provide deeper and
more _sroductive plough layer. darley yields are on
ave.age 59 owt. per acre although wheat still barely

reuaches 30 cwt.

Block 2.
» further spur of Cornforth soils with & central core of

Kelloe soils cover a greaztly disturbed . cracked block of
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iénd (see Stage %). Subsidence chasms ure so0 severe that
no tractors are used and the ares 1s devoted entirely

to grazing sheep, which itself can be hazardous. It
seems likely that much of the .lock will in the near

future be quarried for limsestone.

Block 3.

This block represents the nearest approximation to
averuage conditions of zone .. Kelloe soils with varying
amounts of thinner Coraforth soils produce good yields

of barley although other crops do not do as well. Barley
is the dominant crop (Stage VIII) aad the most 'economic!

crop by yield eguivalence.

Blocks 4 and 5.

Taken as & whole this block of land thanscends zonal
boundaries. In the east (zone V) Haswell and Trimdon
s80ils are dominant. Barley is the dominant crop in both
east and west but nmore so in thé west. Both barley and
wheat are 'economic' crops and oats too yield over z5 cwt.
per acre. The crop eguivalence ratio is therefore of
importance. 7The area is divided into two ovlocks because
of this and by back reference to farm studies. Block &
despite high wheat yields is similer in other respects to

block 3. Barley is dominant at & ratio of Z.0 to other

~ (278)
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cereéls. It is also the most economic crop by an
equivalence ratio of 1.06. In the east block 5 is
designated and wheat replaces barley as the most
economic crop. This aoes not mean that wheat should
replace barley or even that wheat will always give more
economic returns. In a dry year both wheat aund barley
yields improve but barley even more than wheat. The
dominance expressed in Stage VIII will probably always
remain true but in comparison with other bléacks wheat
is worthy of comparatively more consideration here and
would appear to be more suitable than elsewhere. The
boundary line between the two blocks is placed along the
zonal voundary which in fact reflects most of the
conditions differentiating the biocks. In the south
and east of block 5 the 28 cwt. ver acrelmrley line is
crossed and barley becomes - in response, which adds

force to the suggested emphasis on wheat.

Block b.

This block allows more expanded explanation of principles
involved in the designation of block 5. There is some
transition between zone A and B, although its major part

is in zone B. The block is designated by the following

Procedure. The significant yield lines for barley and
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wheat are drawn (Stage V). These are compared with
‘economic' yield areas of 3tage VII and if, as is the

case here,. a large area of the good yields is iacluded

in the significant yield zone, these yields are projected
to their absolute limits. In this case an extensive

block of wheat overlaps & simil.r area of barley response.
Tsken in balance this provides an area of distinct
characteristics. It will be noticea thet in progressing
from Jtage VIII to Stage IX some generalisction of the
wheat boundary has been wmede necessary. In this case this
iz accepteble because of the cloce correspondence of the
barley 28 cwt. and 50 cwt. return line to the zonal
bouncary. Jhere whest + exteads into gone & it is 'planed
off' by the zonal poundary. By Stage VIII the apparent
suitapility of this block is expressed s Barley (dominant
1.85 over other cereals) : :. It is clear that as the
only crop giving 'economic' surplus returns (grade I of
Hilton's :wcheme, wheat needs emphasis in plannin;; the
block. Burley returns for fields in this wlock average
only 24 cwt. per acres. Qats vary from 20 - 25 cuwt. and
potatoes b tons per acre. Jheat ig theref.re the crop
entered at stage IX, although the cuzlificstions of

Steges VIII, VII and V must be borne ia mind.

Block VII.

This block is largely in zone A on Kelloe and Cornforth soils
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all suffering from bad topography. Wone of the crouss give
what could in any terms be callsd good yields. Coanseqguently
the farms invclved are studied for explanation. 1t is

found that dairying is of great importance here and

gprazing dominates other land use. One farm of 440 acres
ruas 100 dairy beasts on 240 acres of grass. ALaother

ferm recently forced out of milk production still runs a

milk retail busines=. The low crop returns are thus

balenced by other sources of incowe. ~t all steges all
crops Jrovide -ve response. Barley is both the dominant

and the most economic orop.
Block VIIIT.

This represents 2 liwited area of Haswell scils, much
ianterrupted by Cornforth soils and exposed limestone.

“he solid line boundary represents an overlap of barley +
into wheat -, the exuact opposite of block VI. 3Barley is
the dominant cro; (Stage VIII) end is the most economic
crop with + surplus potential. The area is smsll and in-
mignificant in relation to the rest of the sector, but

neighbouring land ..zrked VIIIa is on identical soil.

Together VIIT and VIIIa include all this complex in this
particulsr sector, although the feature is repeated

throughout the regiova, for exampld at Haswell Moor, High

Ling Close and Haswell Common. VIIIa represents obvious
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bad management and there is no reason why yields should
not correspond with those of block VIII. Such anomglies
mey still persist despite efforts to reduce management
differences in earlier stages. The back refereuce to the
s0il mep and farim studies should be sufficient to remove

such errors.
3lock IX.

This is an extensive vlock representing the core of sone
B. Zoils are mainly of the ill-dreined Haswell ceries.
Permanent grass is usually poor in gquality and all crop
yields &are below the +ve designation, although potatoes
do average 7 tons. (8 tons = +ve limit). Barley is the

dominant crop and wheat -ve/barley -ve is less than 1.11

50 barley is the most economic crogp.
Block X.

This is & variable block not completely analysed because
of the difficulty of getting field wy field informetion
from the owners of very larpge farms. (n available
informeticn however, ©ll crops can yield +ve results but
zone D influences are strong and emphasis on grazing is
marked. Barley has lost the dominant status of other
blocks »nd is aot necessarily the most economic crop.

Cats and wheat are dominant and as no eguivalance ratio



was established between the two they are both incicated

on the map, in order of dominance.

Block «I.

This block has Hesleden, mainsforth, Haswell and some
Kelloe soils. Barley is not dominant over all other
cereals bu£ is the major grain crop. It yields over 30
cwt. anca is therefore +ve whereas wheat, oats ana potatoes
are -ve. Barley is therefore still the most 'economic!

Crope.
Block XII.

Zone D influences are again strong. CQCats and wheat dominate
¢s in block X, only here ozts are wore important and grazing
land is more extensive than in any other part of the sector.
The block is distinguished by the reversal of the two
dominant cerezls znd the fact that here varley gives a
-Ve response.

X. Iimitation maps.
Permanent limitations.
Steep slopes dangerous for tractor work are ::ost common in
zone L. Cne farmer lost his life on such steep land at
0ld Cassop in 1964, Jlsewhere in the sector the steep
slopes are usually of sutficient gradient to prevent any

attempt at tractor work. The general effect
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of the introduction of the tractor has been to lose guite

a large acreage of cultivable land. Many grassed slopes

show signs of old ridge and furrow plougting aand have

within living usemory gone out oi gultivation.

Similar results are evident in areas of severe subsiceace
chasns on the scarp top. Here the whole o the topland
was once cultivated by.horse. The introduction of the
tractor and the worsening of the subsidence has &gain

resulted in reversion to permsnent pasture, or in some

cases completely fenced off and unusable land.

Hoving .astwards the chasms turn to depjressions and hollows
whzre the d;ift cover thickens. The main effect is to
produce ponding anc the destruction of zny adequate

drainaze system. Drainage is dealt with more fully later
but this particuler wuspect is mentioned here because apart
from drilling down to the rock head through each individual
hollow there is 1little thuat can be -done to remedy the

situation.

permanent limitations encountered include trespass,

iy

Cther
damage caused by dogs, coal tip coatamination and erosion
of isolated patches of land. NWone of these can be remedied

within the bounds of reasonable expense. The inventory of
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such limitations must be taken into account and can- be
presented either in ftabular form with particular

limitations indicated for iadividual soils or zone, or,
&6 in this case in the form of a siupl e overlay which

gives more precise location.
Improvable limitations.

Chemical deficiencies, in this case maialy potassium, with
some phosphates and lime shortage are marked where they
occur with some freguency over a number of years. pH

readings can be included and may result in a useful pattern.

]

In the Zast Durham Plateau there was no intelligible
pattera as pH seemed to refiect respouase to land
management ana the stage within the crop rotation.
Deficiencies marked on the map must be considered in the
light of information presented in the soils section of the

text.

It will be clear that drainage is one of the major
limitations to production in this r.gion. .l drainage

map constructed in detail is therefore of major importance.
Natural assistance to drainzge in the form of subsidence
chasms iz shown. The extent and form of farm drains is
indicated with emphasis on the effects of subsidence and

the extent of deterioration. mxtension of river basin



drainage quality can be plotted to show the best direction
of removal of surplus water, and the plockage polnts so
common in this region can be located. The stage X maps
constructed show the extent of information that the
surveyor can pass on. The overall improvement that

could result from better drainage is perhaps beyond the
terias of reference of the soil surveyor, vut one instance
will illustrate the potential in this region. L& gas-pilpe
line sunk to varying depths between 3 and 12 feet on =
sorth-south line throughout the region has had remarkable

effects. The breaking oi the clay and localised improveument

Q.

of drainage has resulted in & band of supericr grass an
cereal growth throughout the region. The differences

between lana directly wbove the pipe and contiguous areas

is very uearked,

The limitation maps zare therefore perhaps the most important

A

of the sequence, in that they put reguirements for improved

zonal and regional farming sn a compreheancive basis within

authorities.

I;.I .

the reach of several ianterested plaaning
Moreover the comparatively disappointing results in terms
of yield on the soils of this repion have often been the
subject of surprisaicomment. The limitation maps are

sufficient to turn such surprise to wonder that the farmers

in fact do so well in the face of great difficulty.
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Stage XI. Zonal Summary.

At the end of Stages IX and X there is thus an iadication of
crop use or preference within the sector. Any crops can be
compared in this way. “The choice of barley and wheat to
iliustrate the methoa is because these are the two major crops
of the region. Information from ltage IX cau be compared with the
zonal map to give an inaication written on « uwap (S5tag.e XI) of
overall land guality in terms of cropo suitability and yield
capability. This is of more importance then grading as 'good' or
'b..d' land as it isolates specific crops wnich res.ond differently
to different soills. Grassland huas not been dealt with but
similar comparison of hay yielas from specific seed mixtures
can be incorporated in the system. Fermunent grass is more
difficult to accommdate. There a-e wide ranges of inter-
pretation from non-improved rough land which will perhaps
never be xmproved because of topographic aifficulty through to
fully maintained and fertilised but non-ploughed prassland.
A zonal analysis of species and controlled measurement of
animal response to standardised graziang could be undertaken
but this is probably not worth the effort. A subjective
interpretation of grazing guality is possible by visual
estimziion. 1Ia this maaner it was seen that zone A provided

in
better permanent grass than zone B and that}ione C and zone D

really good quality gracsland obtained. Permanent grassland
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is much abused in the Hast Durham Flateau as has already been
indicated, and what is perhaps of more importance than
subjective grading of guality is an indication of »procedure
that will improve the grass gquality. This can be done partly
irom interpretation of farm analysis information and partly

from a general land limitation m&p.

The Stage XI maps included in this thesis are ftentative and

‘generalised suggestions. This stapge would obviously be open

to & flexible usage depending on the detail required for u
specific purgose, or on the level of communication (farmer,

planner, couacil, general -ublic) desired.

From this point the work is in the hands of the planner.

Tesults and predictions have been offered on the basis of

lano use as it is at present, without soil improvement. Some
indication of the type of improvement possible 1is indicated

in stage X but this is not related to yield. The experimental
»lot must be adopted here to see if the response fo improvement
would justify the expeanse of improvement. Once such experiments
were coxpleted the finasl prediction and planning maps, stage
XTI, could be produced. 'fheir oroduction would be outside

the sjhere of the soil surveyor.



(289)

CHaPTuit 3, Objections

The main objection to the proc:zdure adopted must be levelled’
against the analysis of »>roductivity, in terms of lack of precision.
Such difficulties can be overcome if & complete field by field
history and interpretation were made of the whole area to be
surveyed. This was not always possible in this'case because occasionally
a farmer objected to spencing valuasvle time wandering round his fields
and checkiag his books. This was especially so where the farm holdings
were very large. Ixperimentszl »lots would zlso §upply useiul
supplementary information. In itself this does not detract from
the survey scheme because it is impossible to know which are the
best sites for such plots until the survey itself is completed. Jome
indications will arise =2t various stages but final location should

oe witheld to avoid duplicetion and unwanted plots.

There is increasing subjectivity as maps are used as tools of
interpretation. This is an undenizble criticism but set against the
o

de51rab1i1ty/knowing location and the fact that lund use planning must
at some stage be set down on maps, this position becomes acceptable.
fxperimental work with little reference to location or distribution
has obvious and more serious Lliuitations. Responses peined at site X
can never be transferred to site Y without some cartographic

justification.

lore difficult limitations arise partly from those already mentioned
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and involve the amount of work needed in such an approach as this.
The question will always arise whether a procedure can be undertaken
with sufficient speed to help agriculture in the near future. This
is the criticism frequently levelled at the So0il Survey of Great
Britain. There are several awnpyroaches that might help to increase
the speed of survey. The asgricultural bias of the soil survey
envisaged is to sume degree alien tu traditionsl Soil Survey
technicues. Perhaps the crash-trained J.4.a.3. advisor could do

the job and, s he knows his region well, do it very cuickly.

This uezed not detrect from the work of the Soil Survey. Indeed

the agriculturzl soil map could form & type of reconnuaissance basis

for the 30il Burvey to work on.

Further assistance dould easily be obtained by gainiang
compulsory cooperation from farmers. Certain simple standard
cuestions returned along with June Returns, referring to every field
on the particular farm would provide a very useful reconnaissance
survey fr the advisor-surveyor. .Such methods of obtaining
information have been used in sustria very successfully (97) and
there the 'biodiagnostic' method contains more refinements than
sould be needed here. 3Simple information about soil structure,
texture, colour zud depth distribution anc drainage coaditions
throughout the farm, with estimations of response to fertilisers,
e&nd crop yields at various stages of the rotation, would be invaluable

contributions to speceding the work of the survey. This would place
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the system within the mszans, both in time and money, of the #H.a.a.5.
The scheme of soil survey and agricultursl productivity assessment
indicated is sugpested as both possible and profitable, for
accunulation and use of information likely to assist the development

and planning of the agricultural industry of Britain.



(292)

SUMMARY

The thesis examines the possible coatributions of Saedl Survey
to Land Use Planning in a region where agriculture is in competition

for space with industry and industrial cettlement.

The region is defined and described from the point of view of
shysical factors affecting agriculture. The ziethodology behind soil
survey is discussed anc rigid stendards useful for an agriculturally

biaced survey are defined. Analytical methods are briefly described.

Soils encountered in the region are described in their spatial
distribution and classified into ten So0il Series with related Types
&nd varieties. A orief discussion of higher grouping into Soil
Aspociations and Jorld Groups is followed by aumore detailed
description of profiles at So0il Series level, with special reference

to effects on agriculture.

In order to understand the present lanc use pattern and current
agricultural systens, the sgricultural history of the region in
relation to national treands is traced up to 1960. “The soils mapped
ant described earlier are grouped into agriculturally significant
combinations in a sector three miles wide and nine miles long across
the region. Three such combinations, or zones, a@re related to
present (1964) farming and correlation is fousd to be probably

significant.
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General lsnd classification is discussed and various systems
compared. The thesis that cartographic presentation of soil groupings
in relation to productivity is to be preferred is tested by producing
a series of overlay stage maps. These describe yield productivity
of magor crops snd project maximuw yields to their widest spatial
exteanl by back reference to soils, climate, wanagement levels and

national economic trends.

The 50il niap is thought to be the best basis on which to build
an agricultural land classification and from which to communicate
information in & readily available fofm at aiffereat levels to
fermer aund plaaner. Cojections in terms of time and cosi reguired
to @dopt such a system oi gathering information are countered by the

suggestion thet Nes.n.d. coula well undertake the task given assistance

from local farmers.
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3 tation Average
V. Hartlepool 24..7
1, Clock 247
2. VWaterworks 247
3. Secondary school (24.1)

e

[CANNRAN 3]
[}

5o

Feo

Hurworth Burn
Reservoir 26.5

Hart Reservoir (21.5)

Shotton Pumping
Station 294

Easington Mill
Hill Reservoir (26.2)

Seaham. Dalton
Pumping Station 27.0

Ryhope 254

Washington Glebe
Modern School (24.9)
Sunderland
Thornholme 25.6
Cleadon

Pumping Station 24 .4

South Shields
Bents Park 24 .2

South Shields
S. Pier Sorks (23.6)

Rainfall 194
1 Days with  DayB with
L0l over o0.,1" over O.4"
26.39 233 123
24.51 199 125
25,03 192 118
27.84 204 133
27.84 193 141
2748 22} - 143
26.38 199 140
26.49 170 125
27.9% 189 136
22,58 167 104
22,22 179 109

Height

35 ft.
30 ft.

357 ft.
172 ft.

402 ft.
521 ft.

354 ft.
228 ft.

160 ft.

130 f+t.
216_ft.
36 ft.

17 f't.

rerages in brackets are taken over a maximum period of twelve years.

(306)



tation

W.

L.
2

e

ke

e

7o
de

Hartlepool.
Clock

Waterworks
Secondary school

Hurworth Burn
Reservoir

Hart Reservoir

Shotton Pumping
Station

Easington Mill
Hill Reservoir

Seaham. Dalton
Pumping Station

Ryhope

Washington Glebe
Modern School

Sunderland Thornholme

Cleadon Pumping
Station

South Shields
Bents Park

South Shields
S. Pier Works

Rainfall 1945
Average 1255
2.7
2h.7. 23.63
(24.1)
26,5 23,65
(21.5) 22,51
294 25,98
(26.2) 24.71
27.0 214421
25'“' 2'+ .M‘-
(24.9) 24.61
26.6 26,38
2U 22,59
24,2
(23.6) 23.78

Days with

* over O.1"

211

183
181

192

186

201
191

182

194

185

Days with
over O.4"

118

1
119

125
123

122
119

123

132

117

rerages in brackets are taken over a maximum period of twelve years.

Height
35 f't.

30 ft.

357 ft.
172 ft.

402 ft.
521 ft.

35k ft.
228 ft.

160 ft.
130 f't.

216 ft.
36 ft.

17 ft.

(307)



;ation

W. Hartlepool

Clock
Wiaterworks
Secondary School

Hurworth Burn
Reservoir

Hart Reservoir

Shotton Pumping
Station

Easington Mill
Hill Reservoir

Seaham. Dalton
Pumping Station

Ryhope

Washington Glebe
Modern School

Sunderland Thornholme

Cleadon Pumping
Station

South Shields
Bents Park

South Shields
5. Pier Works

Average

247
2l a7
(252)

26,5
(21.5)

294
(26.2)

27.0
2544

(24.9)
26 .6

2oy
24..2

(23.6)

Rainfall 12&§
1E!§ Days with

24..33

28,37
23.96

31.69
28474

30.28
28.48

26.83
28,30

27.98
31.61

2847

gver 0,17

180

183
187

201

179

190
175

150

206

198

188

Days with
over 0,4"

108

123
112

123
115

120
119

106
119

1537

120

vergges in brackets are taken over a maximum of twelve years.

Height
35 ft.

30 ft.

357 tt.
172 f't.

402 ft.
521 f't.

354 ft.
228 ft.

160 £+,
130 ft.

216 ft.
36 ft.

17 ft.

(308)



tation

W. Hartlepool
Clock
Waterworks
Secondary School

Hurworth Burn
Reservoir

Hart Reservoir

Shotton Pumping
Station

Easington Mill
Hill Reservoir

Seaham, Dalton
Pumping Station
Ryhope

Washington Glebe
Modern School

Sunderland Thornholme

Cleadon Pumping
Station

South Shields
Bents Park

South Shields
3. Pier Works

Rainfall 1949

Average _19.3

247
2.7
(24.1)

26.5
(21.5)

2944
(26,2)

27.0
25 ok

(24.9)
2€.6

2l

24,2

(23.6)

15.95
15.28

17.49
L 67

19.91
18,36

17.8

16.33

18.54
16.57

15.50
16.91

15.59

Days with
over 0.1

151
157

162
169

175
154

177
160

124
161
165

169

Days with
over o,L"

98
93

99
90

106
91
102
92
98
93
107

I

Werages in brackets are taken over a maximum period of twelve years.

(30309)

Height

35 ft.
30 f't.

357 ft.
172 ft.

402 £t.
521 ft.

B35k ft.
228 f't.

160 ft.
130 ft.

216 ft.
36 ft.

17 f't.



Station

je

i o

Averages in brackets are taken from a maximum period of twelve years.

W. Hartlepool
Clock
Waterworks
Secondary School

Hurworth Burm
Reservoir

Hart Reservoir

Shotton Pumping
Station

Easington Mill
Hill Reservoir

Seaham. Dalton
Pumping Station

Ryhope

Washington Glebe
Modern School

Sunderland Thornholme

Cleadon
pumping Station

South Shields
Bents Park

South Shields
S. Pier Works

Rainfall 1950

Average 1950
2L,7 31.32
2l.,7 30.09
(24.1)
26.5 30453
(21.5) 27.38
294 35,06
(26.2) 3L e36
27.0 3h.13
254 32.9
(24.9)  32.09
26 .6 3345
2L o 30,82
242 31.00
(23.6) 3043

Days with Days with

over 0.1" over O.4"
217 150
216 45
204 151
211 138
221 155
203 151
223 159
216 155
194 152
210 L
211 159
215 146

Height

35 f't.
30 ft.

357 ft.
172 ft.

Lo2 ft.
521 f't.

35k ft.
228 f't.

160 ft.
130 ft.

216 ft.
36 ft.

17 ft.

(310)



Station

3e

7e
e

L.

je

ke

\verages in brackets are taken from a maximum period of twelve years.

W. Hartlepool
Clock
Waterworks
Secondary school

Hurworth Burn
Reservoir

Hart Reservoir

Shotton Pumping
Station

Easington Mill
Hill Reservoir

Seaham. Dalton
Pumping Station
Ryhope

Washington Glebe
Modern School

Sunderland Thornholme

Cleadon; Pumping
Station

South Shields
Bents Park

South Shields
S. Pier Works

Rainfall 1951

Average 1951
2La7 2942
24 o7 3843k
(2ua)
26.5 33457
(21.5)  27.63
29 30.77
(26.2) 34..56
27.0 31,27
25 o4 30.26
(2%.9)  31.63
26,6 28.57
24 oy 28.4
242 28,94
(23.6) 28.80

Days with  Days with

over 0.1" over O.4"
180 119
178 120
187 139
183 121
190 139
194 138
189 131
177 132
168 127
189 121
175 125
189 126

Height

35 ft.
30 ft,.

357 fte
172 ft.

402 ft.
52l ft.

35k ft.
228 ft.

160 ft.
130 ft.

216 ft.
36 ft,

17 ft.

(311)
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Rainfall 1952.
Station Average 1952 Days with Days with Height

over 0.18 over O.4"

W. Hartlepool

1. Clock 24 .7 22,14 189 118 35 ft,
2. #aterworks 2.7 22,91 191 121 30 ft.
3. Secondary School (24.1)
bs Hurworth Burn

Reservoir 26.5 25433 197 136 375 f't.
5. Hart Reservoir (21.5) 21.21 190 120 172 ft.
5. Shotton Pumping

Station 29,4 26,32 295 135 L02 ft,
7. ZEasington Mill

Hill Reservoir (26.2) 26.71 205 135 521 ft.
B, Seaham. Dalton

Pumping Station 27.0 24,37 206 134 35 ft.
9« Ryhope 254 23,15 196 126 228 ft.
0. Washington Glebe

Modern School (24.9) 22 43 160 ft.
1. Sunderland Thornholme 26.6 22,76 195 135 130 ft.
2. Cleadon Pumping

Station 2l oy 21.85 203 119 216 ft,
3. South Shields '

Bents Park 202 24 49 193 129 36 ft,.
% South Shields

S+ Pier Works (23.6) 24.21 204 126 17 ft.

Averages in brackets are taken over a maximum period of twelve years.
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Reinfall 1953
Station Average 1953 ~ 2oys with _Days With ;.4

over 0,1 over O.4L"

W. Hartlepool .
1, Clock 247 17.17 149 103 35 ft.

2. Waterworks 24,7 17.29 164 112 © 30 ft.
3« Secondary School (24.1)
4 Hurworth Burn

Reservoir 26,5 20,76 154 111 375 fte
5. Hart Reservoir (21.5) 16.10 172 107 172 ft.
5¢ Shotton Pumping

Station 29 .4 22.85 179 116 4,02 ft,
/. Easington Mill

Hill Reservoir (26.2) 22.81 167 110 521 ft.
3. Seaham, Dalton ]

Pumping Station 27.0 21.67 173 109 345 f't .
9. Ryhope 25 .4 20.87 187 116 228 ft.
J. Washington Glebe :

Modern School (24.9) 160 ft.
L. Sunderland Thornholme 26.6 19.71 123 106 130 ft.
2. Cleadon Pumping :

Station 24 4 19.17 173 103 216 ft.
5« South Shie lds

Bents Park 2442 19.51 150 100 36 ft,
+e South Shields -

S. Pier Works (23.6) 19.89 150 102 17 ft.

Averages in brackets are taken from a maximum period of twelve years.
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Rainfall 1954
tation Average 1954 Days with  Days with Height
e SJoIagS over 0,1" over O.4"
W. Hartleppol
.« Clock 2447 26,22 198 131 35 ft.
'« Waterworks 4.7 23,66 194 128 30 fte.
. Secondary School (24.1) 27.65 191 150
-. Hurworth Burn
Reservoir 26.5 27.27 203 145 375 ft.
'« Hart Reservoir (21.5) 23,12 207 12. 172 ft.
e Shotton Pumping
‘ Station 29.4 31.78 215 158 402 ft,
' Easington Mill
Hill Reservoir (26.2) 32.63 209 153 521 ft.
3. Seaham. Dalton
Pumping Station 27.0 28,63 210 137 345 ft.
)e. Ryhope 254 27.76 206 143 228 ft.
) Washington Glebe :
Modern School (24.9) 160 ft.
. Sunderland Thornholme 25.6 27 .04 170 149 130 ft.
'« Cleadon Pumping
Station 244 29.17 214 Ly - 216 ft.
)¢ South Shields
Bents Park 24,2 29.28 200 140 36 ft.
.« oSouth Shields
S. PSer Works (23.6) 28.84 204 143 17 ft.

\verages in brackets are taken from a maximum period of twelve years.
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3.
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lverages in brackets are taken over a maximum period of twelve years.

W. Hartlepool
Clock

Waterworks
Secqndary School

Hurworth Burm
Reservoir

Hart Reservoir

Shotton Pumping
Station

Basington Mill
Hill Reservoir

Seaham, Dalton
Pumping Station

Ryhope

Washington Glebe
Modern School

Sunderland Thornholme

Cleadon Pumping
Station

South Shields
Bents Park

South Shields
S. Pier Works

Rainfall 1955,
Average 1955
247 18.10
2.7 18.42
(24.1) 19.38
26 .5 19.38
(21.5) 18,01
29 o4 20.84
(26.2) 19.94
27.0 19.78
25.4  18.64
(24.9) 21.17
25.6 18,61
2L o
2.2 20.24
(23.6) 18.76

Days with
- over 0,1"

160
168
161

153
171

163
169

169
169

151

156

Days with
over 0.4"

107
107
111

106
109

106

104

110
104

111

101

104

Height

35
30

375
172

402
521

345
228

160
130

216
36

17

ft.
ft'o

ft.
fte

f't.
f't.

ft.
£t.

ft.
ft.

ft.
ft,

ft.

(515)



lverages in brackets are taken over a maximum period of twelve years.

Rainfall 1
Station Average 1956
W. Hertlepool
l. Clock 247 24..57
2, Waterworks 2.7 25.76
3. Secondary School (24.1) 26,07
4o Hurworth Burn
Reservoir 26,5 26.98
5. Hart Reservoir (21.5) 2445
6. Shotton Pumping
Station 29 .. 28.77
7. Basington Mill
Hill Reservoir (26.2) 26.41
8. ©Seaham., Dalton
Pumping Station 27.0 25453
9. Ryhope 254 27.20
Je. Washington Glebe
Modern School (24.9) 26.16
le Sunderland Thornholme 25,6 2745
2. Cleadon Pumping
Station 2L oy 25.87
3., South Shields
Bents Park 2.2 27.6
L. South Shields
S. Pier Works (23.6) 25.96

Days with
over 0,1"

172
187
174

175
188

185
176

180
182

178
177

172

Days with
over O,u"

115
126
120

121
120

123

118

118
115

124,

115

120

117

Height

35 £t
30 f't.
62 ft.

375 ft.
172 ft.

402 ft.

521 ft.

(316)

345 ft, .

220 f't.

160 ft.
15G ft.

216 ft.
36 ft.

17 ft.



(317)

Rainfall 1957
Station Average 1957 Days vith Days with Height
— =yorage over 0,1" _over O.4"
f W. Hartlepool
1. Clock 24 o7 21,26 173 - 122 35 f't.
2. Waterworks 24,7 20.63 171 111 30 ft.
3. Secondary School (24.1) 22,2} 180 124 62 ft.
4. Hurworth Burm
| Reservoir 2645 22,09 178 120 375 ft.
5. Hart Reservoir (21.5) 20.7% 198 116 172 ft.
6. Shotton Pumping
| Station 29 .4 2543k 189 131 402 ft.
7. Dasington Mill
| Hill Reservoir (26.2) 24,15 177 12, 521 f't.
18. Seaham. Dalton
| Pumping Station 27.0 22.33 169 127 345 ft.
9. Ryhope 25 4y 20,96 166 121 220 ft.
r . Washington Glebe

Modern School (24.9) 160 ft.
Ll. Sunderland Thornholme 25.6 22,51 172 128 130 f't,
LZ. Cleadon Pumping
i Station 2l o 21.74 185 117 216 ft.
3. South Shields

Bents Park 2442 23.15 169 120 36 ft.
Jro South Shields

"~ S. Pier Vorks (23.6) 21.84 158 119 17 ft.

Averages in brackets are taken over a maximum period of twelve years.
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APPENDIX IIla  Swmmery of so0il profiles referred to in the text.

Profile 1, cornforth Series

Site. 348603,

Uncultivat.d margin to field at 300 ft. Meadow grasses; clover

and thistle.

Brofile.

A0 -2 n
Al 2 - M

(B) 7 =12"

(Ba) 12 -18n

C 18 241y

Mat of roots ana humified materizl.

10 ¥R 3/2.5 Very dark greyish brown loam. Good

cruimb to granular structure. Humus rich, many roots,
insects an¢ grubs numerous. Occasional coal fragment
anc some mag/limestone. pH 7.8

1C6YR 4/3.5 vark yellowish brown with occasionel
pieces of iimestone. Clay loam with compact
structure. TFewer roots, humus aac animal life.

Coal fragments ana a few erratics but stones generally
infrequent.

10 Ix 5/ Yellowish brown clay with yellow and white
strezke., Stiff and strctureless. vDifficult to
penetrate with spade. Traces of some humus and very
few roots. /it base of horizon beds of rounded

pebbles anc coal fragaents.

10 ¥2 7.5/4.5 Very pale brown to yellow transition to

powdered weathered magnesian limestone.
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Profile 2. Cornforth Series
Site. 395643.

Slightly sloping ground at 230 ft. Limestone at varying

depths.

rrofile.

Ao C - 1n Thick wmet of roots ana humus.
Ay 1 - 4" 10 YR 4/3 bark brown loam with strong crumb to
granular structure. Almost stouae~free. Hetwork

of roots so stroag thut the'whole horizon could be
peeled off the limestone.

c¢/D iy Hard magnesian limestone with only slight penetration
of soil down cracks where weathering and fine

powdered limestone evident.

Profile 3, Cornforth Series

Bite. 392643,

Altitude 197 ft.

Profile.
Ao 0 - 1v Thick mat of roots and hunus.
Al 1 - 5n 10 YR 3 /2 Very darl greyish-browa loamy sand with

strong crumb structure and a dense net of roots.
Stones frequent including mag/limestone and cosl

fraguents. Boundary indefinite. pH 7.2.
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[ea]
s

a/D

5 -11"

11.14wn

1hty
a

" (320)

7.5 YR L,5/4 Greyish brown clay lozm with weaker
structure including crumb, ang;lar blocky aund siangle
grain. Few fine roots. Very little hunus.
Increasing mag/limestone fragments with degth. pH.38.0.
Band of coal fragments.

Powdered limestone.

Srofile 4. Cornforth Jeries.

3ite. 362615.

Faddock

Profile.

Ao

A/(B)

(B)

C

o -~ %"

# - 5

5 _lBH

13 -13%m

13%=-241

of farm not cultivated tfor over 100 yrs.

Very thin mat of roots.

10 YR 4/1 Dark grey lowmy sana with good cruwb to
granular structure. Humus rich and almost stone
free. pH 7.6,

10 Y2 4/2 Lark Greyish brown loam with weaker
structure and increasing number of stones. =Roots
throughout and humus although less than in 1.

oH 7.6.

10 IR 4/3.5 Dark yellowish brown loamy sand &t
different levels arouna the 2rofile. Single grain
to very weak crumb. Urainage good. Roots penetrate.
Stones numerous. pH 7.7.

Jeathering creamy powdered magnesian limestone 5 Y..

?7.5/3 Pale yellow. Loamy saad with no structure.



- (321)

D 241y Solid magnesian limestone.

Profile 5. Cornforth Series.

Site. 343553,

Paddock on level to gentle slope. Altitude 300 ft.

Profile.

Ao 0 - %" Dense root mat.

A Yo - 4n 10 Y® 4/2 Dark greyish brown clay loam with good
crumb to granular structure. Crguanic matter rich.
Stones frequent. 3oundary uneven.

(B) I VAL 16 ¥R 5/4 Yeilowish brown clay loam cloddy structure
rich in roots and worm holes. .oal present and
recrystallised calcite on limestone fragments.

C 17"+ 1C ¥’ 5/% Brown stiff clay with yellow wm&gnesian

limestone fragments increasingly dominant.

Site. 546552.

Fermanent pasture. 300 ft.
Profile.
Ao O - %" Dense root mass.
A 1% - 5" 10 YR 4/2 Dark greyish brown loam with crumb structure.

O0.M. rich. Humerous roots good vporosity and friable.
Adequate drainage but very slight rust mottling along
occasional root. TFew stones but coal and mag/limestone

present.
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(B) 5 =21 10 YR 5/4 Yellowish brown doddy structured clay
loam with mottling along roots. Very small stones
increasingly frequent with depth. Tenacious
difficult to penetrate with spade. Occasional
worm hole but increasing gley with depth.

c 21" 10 YR 5/6 Yellowish brown clay with increasing
gleying. Still occasional roots and larger
stonss now including some boulders, Very tenacious

and dries out to very hard block,.

Profile 7. Kellow Series

Site. 361610,

Permanent pasture.

Profile.

Ao 0 - 13" Thick mat of roots.

A N A 10 YR 4/1 Dark grey silty clay loam with strong
crumb structure humus rich and many roots. Almost
stone-free but some coal fragments.

(B) I -24"+ 10 YR 4.5/4 Yellow brown clay to clay loam with sli ht

gteying along roots. More compact and tenacious,
Occasional worm hole and roots penetrating to 24",
Meg/limestone fragments inoreasing in numbers with

depth.
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Profile 8, Hesleden Series

Site. 364588.

Permanent pasture on gentle slope.

Profile.

Ao 0 - 3" Grass root mat.

A - 3" 5 YR 4/1 Dark grey clay loam with crumb structure,
many roots and no stones., Friable. Passing down
into 3.

A/(B) 3 - 6" 10 YR 3/2 Very dark grey brown loam to silty loam
with more cloddy structure. Similar to 2,
Irregular boundary.

(B) 6 =32" 10 YR 5/3.5 . Yellowish brown with slight red
tinge. Clay with prismatic structure. Mag/limestone
frequent,

Cc 32" 4 Mixture of triassic till with mag/liméstone,

Profile 9, Transitional from Cornforth to Kelloe Series.

Site 34,0422.

Permanent pasture.

Pr Ofile .
Ao o-1 Thick mat of roots.
A 1= 4" 10 YR 3/2 Very dark greyish brown loam with good

matted crumbs. Humus rich, stone free and friable.

Passing into 3.



A/(B) 4 -19"
(B) 10-20"
c/D 20-36"
e /D 36:1 +

(324)

10 YR 4/2 Dark greyish brown loam with small
crumbs. Roots still abundant. Occasional coal
fragment,

10 YR 4/3.5 Dark yellowish brown loam friable

good drainage. At 15" layer of rounded and

angular stones and coal fragmenits. Still occasional
roots throughout. Distinct boundary.

10 YR 5/6 Yellowish brown clay loam, cloddy and
prismatic structure. Numerous stones. Humus in
root channels. Slight gleying.

Magnesian limsstone powder,

Profile 10, Cornflorth Series.

Site. 3394-01 .

Pasture last ploughed in 1947.

Profile.
A 0_3"
(B) 3 -12"

10 YR 4/2 lark greyish brown clay loam with small
crumb structure. Slightly stony with mag/limestone
and coal. Godd porosity, friable, high O.M.,
abundant roots, numerous worms.

10 YR 4/3 Dark brownstony clay loam, mainly mag/
limestone fragments. Coarse angular structure,
compact, moderate induration, firm consistence,

frequent roots and free drainage. Diffuse boundary.



c/D 12"+

Passing down fissures, cracks and chasms in broken

breccigted limestone with no powdering,

Profile 11, Cassop Series

Site 334400,

Arable. 414 ft,.

Profile,

A 0o - 8"
(B)g 8 -31"
G 31"+

5 YR 4.5/% Light olive brown clay loam to clay
with coarse angular blocky to nutty structure.
Almost stone-free. Mellow compactness and frequent
fine roots. Sharp boundary.

2.5 Y- 4o5/4 Light olive brown matrix with
increasingly severe mottling. Silty clay and
cloddy. Tenacious, plastic, very low humus. Very
few small roots.

Stiff blue-grey clay.

Profile 12, Cornforth Series

Site 332403,

Arable gentle slope.

Profile.

A 0=-7"

10 YR 3.5/2 Dark grey brown loam, slightly stony.,

crumb structure. Porous, mellow compactness, non-=

plastic. High humus. Free drainage.

(325)
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(B) 7 =" 10 YR 4/4 Dark yellowish brown loam, slightly
stony, cloddy structure. Loose compactness. Low
humus with some roots. Free drainage. Diffuse
boundary.

c/D U+ 10YR 5/7 Yellowish brown stony sandy loam, dominated
by magnesian limestone fragments of all shapes and
sizes. No structure. No humus or roots. No

faunal activity.

Profile 13, Cornforth Series.
Site. 335393.

Permanent pasture at 450 ft.

Profile.

A 0 -10" 10 YR 4/2 Dark brown almosf stone~free loam with
large granular structure. Good open porosity and
free drainage. Friable. Abundant roots and high
humus,

(B)e 10-17" 10 YR 5/2 Grey brown clay loam, slightly stony
and medium sub-angular to bl ocky structure.

Compact, indurated. Low O.M. Very slight mottling.

c 17-31" 10 YR 4/3 Dark yellowish brown sandy clay dominated

by various stones including limestone and carboniferous
sandstone. Clay material very plastic but stones

provide better drainage than in 2.
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Profile 14. Cassop Series
Sites 336393

Permanent pasture.

Profile.

A. 0 - 13" 5Y Le5/2 Light olive brown nearly stoneless
clay-loam with orumb structure.s Good porosity,
loose and friables O.M. High. Roots frequent.
Free drainage. Gradual boundary.

(B)g 13 - 22v 2.5Y 4.5/l Brown and grey mottled clay with coarse

’ subangular blockly structure. Tenacious and plastic.
Low OeMe very few-roots. Boundaryblear.
G 22" Bright blue-grey and rusty mottled ground water gley.

Profile 15. Mainsforth Series

Site. 417409
Areble

Profile

A 0 - 10" 10YR 3/2 Very dark grey brown clay loam, slightly
stony, crumb to granular structure. Mellow
compactness. Slightly plastice O.M. high
throughout. Drainage free. Boundary sharp.

(B) 10 ~ 15" 2.5Y 4/l Reddish brown clay loam with small cloddy
structure. Compact and moderate induration.
Plastice Roots very few. Drainage good. Boundary
diffuse.

c. 15"+ 7.5YR 5/8 Brown clay loam with stones dominating

the horizon.
Profile 16 Preston Series
Site 244302
Permanent Pasture
Profile
A 0 - 5" 10YR 3.5/2 Dark grey brown clay loam, stonefree and
good crumb structure. Mat of roots throughout.
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Profile 17, Predon Series.
Site. 243303,

Profil .

A

5t &

5 - 18"

18 - 21"

21 - 36"

36 - Byt

8y - 240"
240 - 252"
252 - 294"
294 - 336"
336 - 528"
528 - 564"
56l - 618"

Permanent pasture.

0 - 5"
5 - 12"
12 - 24"

~ (328)

High faunal activity. Mottling at base.
Boundary diffuse,

Heavily mottled clay-loam with few small
stones. Cloddy and vlastic. Very few roots
penetrating intense gley. Boundary clear, sharp.
Black peat with some inorganic sand.

Gleyed red and grey clay. "

Coarse sand in lighter fine sand matrix.
Red-brown laminated clays and silts.

Gravels

Sand and large gravel.

Stiff brown laminated silty clay

Brown clay loam with stones.,

Damp sandy clay

Brown clay-loam with small stones,

3

10 YR 3.5/2 Dark grey brown clay loam. Almost
stone free, good crumb structure with mat of
grass roots. Diffuse boundary. |
Very mottled clay loam with cloddy structure.
Sticky and drained only along oécasional root
dammel, Boundary diffuse.

Bands of peat, clay and sand. Very mottled,

little root penetration,



St 24"+ Stiff laminated silty clay with occasional wood
fragment.

Profile 18, Riocknall Series

Sites 303245

Arable at top of convex hill, 270ft.

Profile

A 0 - 8 10YR 5/2 Grey brown clay loam with sticky gramnlar
to cloddy structure. O,ls high but few roots.
Individual quartz grains and micas characterise the
horizon. Boundary clear.

(B)g 8 - 50" Mottled greys, yellows, browns, clay, sticky and
cloddy. Stones up to large boulder size. Impeded
drainage and increasingly heavy with dgth.

G 50"+ Similar to above but mottling more severe

Profile 19 Ricknall Series

Site 305249

Arable lower slope, 250ft.

A 0 - 5t 10YR 5/2 Grey brown clay loam with few small stones.
Granular to cloddy. Grass sod throughout. O.M.
highe Boundary diffuse.

(B)g 5 = 16" Mottled banded horizon of clays, sands and

occasional patches of peat. Increasingly heavy
with depth.

G 16 - 108" Mottled clay with stones and boulders. Plastic
and sticky, peaty humus in cracks.

St 108 - 2,0" Laminated silty clay. compact and impervious,
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Profile 20, Haswell Series
Site 391426

Pagture in arable system at 520 ft.

Profile

A 0 - 6" 10YR 3/2 Dark grey brown loam with freguent
stones., Sod crumb structure. 8Slightly
compact and sticky but drainage adequate and no
mottling.

(B)g 6 - 25" 10YR 5/6 Yellow brown clay loam with numerous

stoness Cloddy sticky and mottled. Boundary

at 25" on soft yellow Magnesian Limestone.

Profile 21, Ricknall Series

Site. 302237

Arable 265 ft.

Profile

A 0=-7 10YR 4/2 Grey brown loam with large granular
structure, mellow compactness. O.M. medium,
Roots frequent. Boundary sharp.

A/(B) 7 - 11 10YR 3.5/2 medium leom with some sand. Similar
to above but lighter colour. Boundary clear.

(B)g 11 - 20" Very mottled clay loam with compaot sticky

cloddy structure.

St 20"4 Laminated olay with gleying continuing to depth.
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Profile 25 Ricknall Series

Site 301 234

Ploughed. 260 5.

Profile

A 0 - 6"
A/(B) 6 - 13"
(B)g 13-18"
St 18-66"
St 66841
St 84~160"
St 160-172
St 172-460"

10YR 4/2 Grey brown loam with occasional small
stones. Granular to cloddy structure. Firm
compactness. O.M. 199 boundary sharpe.

Similar to above but brighter colour including
red component

Mottled red brown olay loam, compact and
almost impermgable.

Red brown mottled olay

Sand and gravel

Clay with stones and boulders
Sand

Clay with stones and boulders.

Profile 28 Cornforth Series

Uncultivated 470ft.

Profile
A 0 - 5"
A/(B) 3 - 9"

10YR 4/2 Dark grey brown loam with band of ocoal
fragments at base. Crumb structure, light
compactness, sod mat of roots throughout,

10YR 5/2 Yellow brown loamy sand; crumb structure

around roots. Limestone fragments and soms coal

_throughout, Transitional
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9 - 13"

(332)

10YR 6/4 Light yellow brown loamy sand with no
definite strusture. QOccasional thick root and

increasing mag/limestone frequency.

13 - 24"¢ 1O0YR 8/6 Yellow sandy horizon with many small limestone

fragments.

Profile 29 Middleham Series

Site 339334
Steep slope uncultivated land at 465 ft.

Profile

A

a/(B)

(B)

o_ 2"

2_5"

5 - 15"

15 = 30"

30"+

10YR 4/2 Dark grey brown silty loam with mat of roots

and some limestone fragments, -

10YR 4/3 Brown to dark brown leam with crumb structure and
roots throughout. Limestone more common. Transitional.
10YR 5/4 Yellow brown loam with increasing limestone.
Qrumbs around roots. Irregular clear boundary.

2.5Y 8/l Pale yellow s5ilty loam with large limestone
fragments throughout. No structure.

Magnesian limestone

Profile 30 Middleham Series
Site 339334

Same as 29

Profile

A

0 =- 2"

2.5Y 5/2 Grey brown loamy sand with no structure. Root

mat and very frequent limestone fragments.
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(B) 2 = 4" 2.5Y 6/2 Light grey brown loamy sand with numerous
small limestone fragments. No structure.
C L"4 2.5Y 8/l Pale yellow silty loam with large limestone

fragments throughout.

Egofile 51, Middleham Series

Site 331328

Uncultivated 450 ft.

Profile

A 0~ 5" 10YR 4/3 Brown to dark brown loamy sand with a mat
of roots throughout, Small stone fragments less
then 3", Some crumb structure developed but easily
broke down between the fingers., Larthworms and
beetles numerous.

(B) 5 - 7" 10YR 6/6 Brown-yellow weathered parent material mainly

small rounded and pitted fragments of limestone set
in a sandy matrix., Crumbs of soil material from 1
passed down to this horizon. The gritty yellow

limestone weathered down in places to a light grey

colour.

Profile 32 Middleham Series,

Site 329329
As 31
Profile

A 0 - 15" 10YR 4/& Brown to dark brown sandy loam consisting of a
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mass of roots, soil matter and limestone fragments.
Reault is a very stony appearance, Large crumb
structure in combination with the limestone fragments
gave a very open porosity. The ligestone fragments
were much weathered and had pitted surfaces.

Cc 5" Thinly bedded, brown compact limestone

Profile 33 Cornforth Series

Site 324383

Permanent Pasture

Profile

A 0 - 1» 10YR 3/2 Vary dark grey brown loamy sand. Britty
feel due to the presence of large quartz grains. Large
crumb structure. Roots throughout. Porosity
ubiquitous and good.

(B) 1 - 7" 10YR 3/3 Dark brown loam in which only tap roots found.
Quartz grains and occasional small rounded limestone
fragmenets most of which smaller than 2", Earthworms
and beetles numerous.

c/D 7 - 103" Weat'hered perent material. 1O0YR 3/4

D 105"+ Yellow white limestone., The thin bedded compact

rock is one of the basal members of the Permian
Limestone outcropping only 50' above an exposure of
Yellow Sands. Cavities existed in the rock but there

was no calcite infilling.
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Profile 34 Cornforth Series

Site 327379

Uncultivated 500 f't.

Profile

A O - 4 10YR 4/3 Brown loam, small sandstone pebbles and
occasional limestone.

A/(B) L - 9" 10YR 5/l Yellow brown clay loem with weak crumb
structure. Roots.

(B) 9 - 12% 10YR 5/6 Yellow brown loam with large crumb structure.

c/D 12 - 20" 10YR 7/k4 Very pale brown/%g%ﬂ numerous limestone

fragments.

Profile 35. Cornforth Series

Site 337402

Pasture at 555ft.

Profile

A 0 -1 10YR 4/3 Dark brown clay loam with rounded sandstone
pebbles, coal and magnesian limestone fragmends. lat
of roots, somewhat compact.

(B)/C 1-7% 10YR 5/6 Yellow brown clay loam with only occasional
root.

D "+ 10YR 6/6 Brecciated mag/limestone.

Profile 36 Cornforth Series

Site 341398
Unused 610 ft.

Profile
A o-2" 10YR 4/3 Durk brown loam with crumb structure and mat of

T
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A/(B) 2 -7 10 YR 4/2 Dark grey brown loam #whék similar to
A but penetrated only by occasional root.
(B) 7 - 10" 10 YR 4/4 Dark yellow brown clay loam, mottled
with material from above,
c 10 - 14" 7.5 YR 5/8 Brown clay with nutty structure.
D Ly 2.5 Y2 8/} Pale yellow limestone, soft and friable.

Profile 37. Cornforth Series

Site 342416,

470 ft.
Profile
St 0 -2" 2,576/ Light yellow sand blown from sand
quarry.
A 2 - 5" 10 YR 3/1 Very dark grey loamy sand with coal
fragments. Limestone contributes half bulk.
(B) 8 - 12" 10 YR 7/6 Yellow loam dominated by limestone

fragments. Abbve rock.
Profile 38, Cornforth Series

Road bench.

Profile,
A 0 - 3" 10 YR 4/} Dark yellow brown loam with weak crumb
structure.
C 3-7 5 YR 8/4 Pale yellow powdery limestone above bedded
| limestone,

Profile 39, Kelloe Series

Site 375437.
Level ground 460 ft.



Profile.

A 0-2"

A/(B) 2 - 10"
(B) .10 - 22

D 23 - 32%

(337)

10YR 3/3 Dark brown loamy sand with weak crumb

structure. Mat of roots.

10YR 4/2 Dark grey brown sandy loam with crumb structure.
10YR 5/) Yellow brown silty loam with infrequent coal
fragments., Granulsr structure.

5Y 8/ Pale yellow weathered mag/limestone above

bedded limestone,

Profile 40 Cornforth Series

Site 333419

510 ft.
Profile
Ao 0 -2
A 1 -4t
(B) 4 -~ 11m
¢/D 11 - 13"

10YR 2/2 Very dark brown loamy sand. Mat of plant
remains and roots.

10YR 3/2 Very dark grey brown loam with strong crumb
structure.

10YR i/@ Dark yellow brown loam with crumb structure.
10YR 4/l Dark yellow brown loam with abundant

weathered limestone fragments, above bedded mag/limestone.

Profile 41 Cofnforth Series

Site 387665

Sea stack
Profile
A 0 -7 lOé%/h Dark yellow brown loam with crumb structure and
mat of roots
(B)/C 7 - 210 7.5Y 4/k Dark brown clay loam with platy structure and

D 21"*

very few roots.

2.5Y 8/ Yellow limstone.
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Profile 42. Corpforth Series

Site. 390655.

140 ft. hummocky.

Profile.

A 0 - 3n 10 YR 4/1 Dark grey loamy sand with large
crumb structure and root mat throughout.

(B)/C 35 ~15% 10 YR 5/2 Grey brown silty loam with humus
passing down root channels from above.
Limestone fragmeats lacreasing in size
and freque.cy.down the horizon.

D 15+ Magnesian limestone.

Profile 4= rnforth 3

Site. LOb6hk.

60 ft. cdge of cliff.

Profile.

@ 0 - 3n 10 YR 2/2 Very dark browa loamy sand with
strong cruab structure and 'a mat oI roots.

c 3 - 9n 10 YR 3/3 Lark brown silty loam with numerous

limestons fragments aand fewer roots than

above. Uirectly over brecciasted limestone.

Profile 44. Corntorth Zeries

Site %40505.

fuarry bench.



A

D

0 - 4

4 -12n

121+

(339)

3

10 Y« 3/2 Very dark brown silty loam with
strong crumb structure and wat of rcots.
10 YR 3/h4 Dark yellow orowa silty loam
with numerous limestone fragménts #nu only
very few roots.

Yellow bedded limestone.

Profile 45. gornforth veries

Profi

(8)/C

vrofi

le

le 4o,

2 =121

10 YR 3/2 Very aark grey brown silty loau
gith stroag crumb structure znd ao stones.
10 ¥R &4/4 wark yellow brown silty loam with
many rounded limestone fragments anc strong
crumo structure, Jirectly over uajeathered

limestonc.

coraforth Serjes

site

Profi

347528,

410 ft,

le.

O -3

i

10 Y& 2/Z Very dark brown loamy sand with

~

dense mat of roots.



(8)/C

N
1
=
\Ji

D 15"+

(340)

10 ¥R 3/3 Dark browsn locmy sand with limestone
fragments. Humus pessing aoan from above.

=

ragnesian limestone.

Profile #8. Shotton Series.

Site 402408,

450" flat.

Profile.

A G -12"
(Blg 12-50"
g 50-72"

10 YR %/2 Very dark greyish brown lo.m with
few stones incluuing red-stained saadstone.
hassive to lsrge cloady structure. Hard
consistence. i.edium 0.M. Roots throughout.
Very slight wmottling &t base of horizon.
Ixtremely slight calcareous reaction. Ulear.
2.5 YR 4/~ Reddish brown with blue and grey

mottling. Smell mag/limestone fragments.
Massive prismatic strﬁcture. Sever mottling
along cracks and faces and penetreting some
peds. 3ticky. <Calc.

2.5 ¥ R 4/4 Reddish brown silty clay louam with

\J1

occasionul red-stained piece of wag/limestone.
Slight grey-blue mottling. JItroang coasistence,

comyact, sticky, czlcarecus r.oaction.


http://5iiiL.il

(341)

Permanent pasture.

rrofile.

A o - 7" 1C¢ Y 3/% Dark wrey brown swad with occasionezl
rounded gruvel. High 0.. aﬂd.root &t
=/ (B) 7 -30M 10 Y& 4/2 bark greyish browa sanae cimilar to
A but iighter colour azac less C.H,
(8)/C 30401 7.5 YR 4/4 Browai stony s szndy hoirizon with
peaty lenses and O.bh. passing dowa frowm
above.
3t. 40=-56M1 7.5 ¥a 5/6 Browan coarse saad with occasional
roots.
5t. 56=-60" 1C¢ Yo 6/4 Lignt yesllowiih brown coarse rLand.

gite. 4833%6

150 ft gentle coacave slope.

Profile.

A 0 - o 10 Y. 4/3 bDark brown sandy loswm with small
coal fragments. Crumb structure, mellow
compactness, sod root mat throughout. Non-

calcarsous.
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(B8)/C 6 -20M 5 IR 5/b4 Reddish browa clay loam with strong
massive structure. Slightiy compact but
numerous fragments mainly of mcg/limest.ne

throughout. 3Ztrong calcarecus reaction.
5

Site. 402398.

370 ft. arable.

rrofile.

a - 7¢ bark grey with occasi.nal pvrown mottles
sley 1 ’

b,

lozm with cloddy to autty stfucture. Hunmus
rich Roots common. Boundary unevel.

A/(b) 7 =15n Grey brown saady clcy loem Kassive, frisble,
occasioual Neathered sandstone. Humus less
than above but medium coacentration.

(B)g 15-26% Red ana grey mottled horizon of clay loam
with uLiany small gravels. 1Incipient columnar

structure.

G 26=391 Similar to above dut gleying more intense.
Stg. 3G-481 srown gleyed clay similar to lower drift.

Profile 7. Hesleden Series.
Site. H. Henry.

450 ft.
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Profile.

A 0 -12" Grey humus rich sandy loam. Jmall pravel,
granular to cruwb structure. Hat of roots
at /" compacted to »nlough pan.

A/(B) 12-36" Brown sandy loam with frecueni stones and
clodady structure.

_(B) 36-481 Similer to sbove but wmore compuact and heavier.

Less C.m. bult roots still penetrate. Bouadary

sherp.
/D Lg-50m Iacurated upper orift with slight gleying

wasking red colour. tany small mug/limestone
fraguents in .atrix of sandy clay. Roots

still penetreting.

Profiles 101 and 102 &re very simil. r to Suv and 57. crofile 140

similar to .
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;
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Anslysis of samples, includin; sll proiiles guoted in

the text
1. Mechanical analysis.
2. PH and percent total calcium and uagnesium

carbunates.
3. OCrganic carbon, organic .atter, organic
uitrogen and carbon/nitrogen ratios.

b, Cationic exchange data.

Results are presented for cistinct horizons oaly.bubt—where—they-de

rot—oecur—in—the—text—graphs—are—piven—indicsting sampling—at—two

“inch—datervals.



1. Mechanical Analysis.

(345)

Profile % Claye | % Silt. |% Sand.| %F.S.| % CeSe| Loss |Class -]
Horizon I P R
B |
R 1. 17455 1742 65.31) 45.17| 20414 | 00,028 LS. |
2. 211420 15450 60423 41.59| 18,64 | 00.07 | LeSe .
3 35473 16,80 L7.56] 45428 12.27 | 00.65 C.
Lo 8.62 20,38 71.39| 40477 30.62 | 4#0.39 | L.S.
2. 1. 19,16 19,16 60.57| 40.21| 20.03 | 01.11 Le
3 1. 10.18 15.28 74e52] 47.90 | 26.62 | 00,02 | L.S.
2. 2479 15449 59.69| 38.16| 21443 | 00,03 | C.Le
Lo 1. 08.(80 18.40 2.30] 51.50| 20,80 | 00450 | L.S.
2e 11.80 17,60 69.671 4771 | 20,96 | 00.93 L.
3, 10,98 21,81 66423| Slelh | 14e79 | 00098 | L.S.
be 00,42 21.55 77.04! 71,07 | 05495 | 00.96 | L.Se.
5. 1. 25499 20.58 51,09| 36,09 ! 15,00 | 02434 | CeLe
2. 32,22 21.99 43,91 34,00 9.91 | 01.88 | CaLe
N I . —
6. 1. 18,24 18,02 63.72| 45489 | 17.83 | 00,02 L.
2. 22,70 12,70 61.9L] 45.98 | 15493 | 02,68 | L-CeLe
3 31440 11.46 54e27] 40496 | 13,31 | 02.87 Ce
7. 1. 25,36 26,06 45.95( 33484 | 12411 | 02473 | SeCeLe
2. 57.15 17.38 | 41.84| 31,57 | 10,36 ; 03463 | C-C.L.
8. 1. 23414 18.23 57¢92 | 41.77 | 16.15 | 00.61 | C.L.
2. 2’+.88 22{-037 l‘-9059 390 28 10..30 ' 01.16 L-SOL.
3 33,08 13.88 42,02 | 32431 | 09,70  11.02 Ce
9, L. | 1843 18443 | B4e83 | 42484 | 11.98 | 08431 L.
2, 19.00 19,00 59454 | 114080 | 1ho 7k § 02.45 L.
3. 16.00 17,00 | 6456 | 48,48 |16.38 | 02,14 | L.
Lo ' 32,08 18.18 16e5L | 34..81 |11.73 ios.zo CeLe
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Profile % Clay % 8ilt % Sand % F.S. % CeSe Loss | Class
Horizon
10. 1 30.59 19.00 47.83 37.81 10,02 | 02,58 | C.L.
2 334 15.10 47.70 38466 9,04 | 05,76 | C-C,L{
11. 1 34495 21,32 40.8) 28,20 11.64 | 02,99 | C-C.Ld
2 47.66 25.80 22,46 20,50 01.96 | 00,08 | S.Ce
12, 1 20.67 11.31 62,50 50474 11.76 | 05.52 | L.
2 19.65 10.52 65.76 Sholid 11.35 | 04,07 | L.
13, 1 26.83 20.40 52.80 40,29 12.61 | 40.03 | L
2 35.86 21.98 36 iy 23,2l 13,20 | 05.72 | CoL.
L. 1 33.11 13.46 52499 37.36 13.83 00.47 | CoLe
36.26 12.41 48.75 37439 11.36 02,58 | C
26435 26.06 4595 33,8, 12,11 | 01.64 | S.L.
15, 1 25430 1345 58.15 4145 17.00 | 03.20 | C.L.
2 34430 16.00 147420 35.70 11.50 | 02.50 | C.L.
3 27.90 19.60 51.50 39.60 11,90 | 01,00 | C.L.
16, 1 22,86 1i.16 61,00 3145 29,55 | 01.98 | C.L.
2 "28,60 9436 59417 26,07 33,10 | 02,87 | C.L.
3 32,54 08443 53401 31.11 21,90 | 06,02 | C
N 23,28 06.83 67.09 35 .04 32,05 | 02.80 | S.L.
17. 1 25,80 1649 55401 33.01 22,00 | 04270 ! C.L.
2 28.75 1,58 54425 32.65 | 21.60 | 02.42 | c.L.
3 22,50 11.49 66,01 37.01 28,00 | 00,00 | CuLe
L 50.80 30.30 19.53 17.60 00.95 | 40.63 | S.C.
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Profile % Clay % 8ilt % Sand % F.S. % BeSe Loss | Class
Horizon
18, 1 27.70 13,00 56 o8l 38,21 18,63 | 02.46 | C.L.
37.97 18.19 41,68 3042 11.26 02.18 | ¢
35,86 21,22 40.80 33,71 07.09 02.12 | c.
D - -
19. 30.90 19.90 4742 32,92 1450 | 01.80 | C.L.
37430 20.50 40,6l 32,60 08.40 01.40 | Co
20. 1 30.09 17.01 51.52 34452 17.00 01.38 | c.L.
2 34,03 22,01 L2.79 31,04 11.75 01.17 | C.L.
21, 1. 22,30 15.90 60.55 45.05 15.50 | 01.25 | L.
2 21,.,00 .10 61.90 46.30 15.60 00,00 | L-C,L,
3 33,10 15,90 48.65 3350 15.15 01.35 | CeL.=Cls
4 29.80 22,10 4542 41,06 Oko 36 01.28 | C.L.
25, 1 20.30 15.00 62.00 41.48 20.52 02.70 | L,
2 20,30 15.00 62,00 41.00 21,00 02.70 | L.
3 31,10 14,80 49.90 35.10 13.90 | 04420 | C.L,
I 59.00 23,00 15.50 13.40 02,10 02.50 | C.
28, 14.00 20,00 65.25 55.73 09.52 03.75 | L. !
08.40 14.10 73.76 62.51 11.25 0374 | LeSe
; 04..00 22,460 71.12 62.88 08.24 | 02.88 | L.s.
t29. | 1 02,00 21, .80 70429 57.80 1249 | 02499 | S.L.
2 11,20 21.00 62.39 52.77 09.62 05.41 | L
| 3 12.70 214 50 61,73 49.78 11.95 | 01.07 | Li
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Profile % Clay % 8ilt % Sand % F.S. % CuS. Loss | Class
Horizon
30, 07.40 18.00 74 +29 65.51 08,78 | 00.31| L.s.
0540 17.00 75.12 61,56 13,56 | 02.48 | L.S. f
31, 1 09 .40 07.00 80 oLi3 60.25 20.18 | 03.17| L.S.
32, 1 09.40 13.60 7403 52,03 22,00 | 02.97 | S.L.
33, 08.40 1500 7he51 56 .84 17.67 | 02.08 | L.S. §
1240 17.00 65.17 51.84 13.33 0543 | L.
17.20 11,00 6946 5346 16.00 02,34 | L.
3. 1 1,..00 18,00 65.70 5410 11.60 | 02.30 | L.
2 21,00 16 .40 55466 146,66 09.00 | 03494 | C.L.
3 21.00 21,00 55488 L .60 11.28 | 02.26 | L.
35 1 21.20 20.00 56419 145460 10.59 | 02.61 | L.
27.00 18.80 50.51 40,63 09.88 | 03.69 | C.L.
36. | 1 13,60 12,00 69,02 55.80 13.22 | 05,60 | L. |
2 20.00 12.00 611,99 53.66 11.53 | 03,03 | L,
4 38.00 09.60 48,98 | 40,02 08.96 03442 | Cs
37. 04.60 03.00 90,01 i 5139 38,62 02,39 | 8. |
08.00 08.00 80.32 54.80 25,52 03,68 | L.S,
17.00 12,20 66480 | 57,60 09.20 | 04,00 | L,
38, 1 17.00 1200 66460 45.20 21.40 Okol0 | L.
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Profile " % Clay % Silt % Sand % FuSe % CeSe | Loss Class
Horizon
39. 1 06 .50 16 .50 67 .62 56 .L|-8 i ll.lh- 09 058 | L.S.
2 14.00 21.00 63430 49,00 Lie3 01.70 | L.
3 18.00 26400 52480 ° 42420 10,60 | 03.20 | StL.
I 01.00 45 .00 52420 50.90 01.30 | 01.80 | St.L.
40. 1 07.00 12.00 71.02 5k +62 16,40 | 09.98 | L.s.
2 11.00 15.00 67.36 148,66 18,70 | 06.64 | L.
3 16 .00 14,00 64410 49 .1 1,96 | 05,90 | L.
4 15.00 15,00 66,78 49.72 17.06 | 03.22 | L.
41. 15.00 12.00 5949 46.18 13.76 | 13.06 | L.
20.00 15.00 5k ¢34 40,36 13.98 | 10.66 | L.
29,00 14,00 52,08 37464 Lroddy | 04092 | CoLe
42, 1 07.00 27.00 6250 52498 09452 | 03.60 | St.L.
2 15.00 25,00 57.00 42,06 4.9 | 03,00 | St.L,
43 1 0740 22.30 6lok3 54460 09;83 05.87 | LS.
2 10.20 24 .70 604y 1,6 .80 13.64 | O4.66 | St.L.
Ly, 1 05,00 22,40 65.90 56 40 0950 | 06.70 | St.L.
2 0700 2)4..60 62,60 54480 07.80 | 05,80 | St.L,
45. 1 0430 25480 62440 53.80 08.60 | 07.50 | St.L.
2 07.40 214,50 63.50 55440 08,10 | 04460 | St.L.
46, 1 04420 22,10 69,70 63.40 06,30 | 04400 ! L.S.
2 10,40 21,10 65430 51.50 13.18 | 03,60 §L.s.
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rofile % Clay % 8ilt % Sand % FuSe % CeS. Loss Clas%
Horizon :
Je | 1 15.07 12,84 70.37 43.11 27.25 01.72| L.
2 19.41 05.8L 731 48.60 2l 50 01.61] S.L.
3 10.91 06 .84 82.11 126,99 54.12 00.00| S.L.
4 04..52 11.19 83430 28.23 54,07 00.09| L.S
Be | 1 18.69 U.53 65.89 39.09 26.79 00.89| L.
2 37.90 35493 26.17 214,95 01.21 00.10 | St.C.
3 36400 38.69 25426 24,55 00407 00.15! St.C.
9. | 1 15.90 o3l 69.77 47 9% 21.83 00,02 | L.
2 23.85 15.90 60.2); 43.95 16.29 00,01 L.
3 11.86 06.92 81.20 56 6L 24456 oo.oz! S.Le
4 18.77 16..80 6lholi1 45 .90 18.47 00.02 ! L.
00 | 1 06.95 | 06,95 | 86.08 | 2458 | 61.50 | 00,02] s.
2 07.09 09.11 83.79 29425 5h..53 00.01; S.
3 09.32 08.29 82.37 3248 49.89 00.025 Se
b 06.03 01.00 92.97 09.23 83473 00.00' s.
5 0L.26 01.06 9«66 12,57 82.08 00,02 S.
i "
2. | 1 20,34 18,54 61.13 41,78 19.35 00.99 | L.
38.36 23440 38.22 31.17 07.05 00,02 | C.L.
| o
6e | 1 19.00 13.06 67.81 540454 27.26 oo.13§ L.
2 21,00 16.00 63426 41.97 22,29 +0.261 L.
| 3 23,00 19.10 57.90 42,00 15.90 oo%oo! CoLe
| 4 20.00 17.65 6241 44400 1841 | +0.06J L.
| ;

4



-
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rofile % Clay % 5ilt % Sand % F.S. % CdSe Loss Class
Horizon
7.1 1 13.79 12,54 74,02 37.82 36.20 +0.35| S.5L.
2 22,00 12.65 64499 38.99 26.00 00.56 | L,
3 21,90 12.85 61.75 37.76 23.99 00.50| CoL.
n 21,23 20,50 5k4..75 39.99 .76 00.32 | C.L.
0l.f 1 18,94 13,26 67.79 40 .54 27.25 01.1%| L.
2 20.91 16.81 62.26 41.87 20.39 00.75| L.
3 22,7k 19.10 58.15 42.03 16.12 01.16| C.L.
N 19.78 17.98 62.22 444,00 18.22 00.89 | L.
5 21.86 17.05 61.07 4347 17.60 01.55 | " L.
02.f 1 13.87 12.02 74409 38.93 35.15 0455 | Sels
2 21.70 13.02 65.27 38.10 27.17 00.89 | L,
3 21,70 13.23 62.05 38435 23,69 00,65 | CoLs
N 24,17 2045 55436 40.80 14455 00,76 | C.L.
40, 33.11 13.46 52499 37.36 13.83 00.25 | C,L.
| 37.22 12.63 50,04 37.40 12.64 00.11] C.
| 26,78 2649 46,71 33.90 12.81 00.02 | C.L.




pH and Carbonates.

(382)

Profile pH. % Carbonates Profile pH. % Carbonates
Horizon Horizon
1. 1. 7.3 545 8. 1 7.2 2.5
2 8.0 6.5 6.3 1.5
3 8.2 4.5 6.6 0.5
[ 7.8 66.0
9. 1 6okt 1.0
2. 1 7.6 6.5 2 6.4 0.0
_ 3 e 1.5
3- 7.8 21-0 L|. 6.6 1.5
2 8.2 22.0 lo. 1 7.8 13.5
L{-. 1 .6 19.5 2 8.1 1500
? 7.6 25.0 11. 7.9 7.5
5 7.7 7.0 2 8.0 L.
b 77 99.0
12 1 7 11.5
5. 1 7.’ 7.0 > 9 6.5
2 3. 12.0 3 .9 21.5
3 8.4 75.0
_ 7 13. 5.9 0.0
6. l 7.".‘ Ol5 7.3 3.0
2 7.8 0.5 3 7.6 50.0
3 8.1 1.5
14, 1 5.0 2.0
r7l l 7.2 005 b.Li‘ O'O
2 8-0 005 8.1 5.5
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Profile pH % Carbonates Profile pH. % Carbbnates
Horizon . Horizon
15. 1 6.0 045 21. 1l 6.6 0.0
2 6.6 2.0 2 6.l 0.0
3 749 o5 3 6ols 0.0
I 6.8 . 0.0
16. 1 7.2 155
2 743 2.5 25. 1l 7.1 0.0
3 6.7 345 2 7.1 0.0
4 7.3 1.5 3 6.7 0.0
5 - 12.0 L 6.9 0.0
6 - 9.5
7 _ 8.0 27. 1 57. 0.5
2 4.6 1.5
17. 1 7.9 3.0 3 5.6 L0
2 75 1.0 L 8.1 11.5
3 7.9 1.0
I 8.1 8.0 28. 1 7.7 -
2 7.8 -
| 18, 1 6.1 2.0 3 7.9 -
2 77 1.5 b 8.0 -
3 8.6 11.5
29. 1 7.7 -
| 19. 1 6.8 1.0 2 7.7 -
7.6 2.5 3 7.8 -
746 2.0 L 7.8 -
20, "1 7.8 0.5 30. 1 7.7 -
2 8.2 0.5 2 7.5 -
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Profile pH. % Caitonates Profile pH. % Carbonates
Horizon Horizon
1. 1 7.8 - 38, 1 7.8 -
2 7.8 - 2 7.7 -
32, 1 7.6 - 39. 1 7.5 -
1 ' 2 7.7 -
333. 1 7okt - 3 7.9 L
‘ 2 76 B 4 7.9 -
3 7.8 -
3, 1 2.6 40, 1 7ok -
) : - 2 7.6 -
: 7 ] 3 7.7 -
5 7 ) b 7.5 -
b 7.8 - _
L1, 1 75 -
35. 1 7.8 - 2 7.7 _
7.9 - ; iy ]
8.2 B i 8.1 -
3. 1 7.8 - 2. 1 7.8 -
2 6.9 - 2 7.9 _
3 7.2 -
4 7.5 - L3. 1 745 -
5 8.2 - 2 7.9 -
37. 1 7.58 - 4, 1 7.5 -
2 7.6 - 2 7.7 -
3 7.8 - _
4 7.8 - 45, 1l 7.6 -
' 79 -
7.8 -
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i

Profile pH. % Carbonates Profile pH. % Carbonates
Horizon Horizon
46, 7.0 - 57. 1 5.7 4.0
7.9 - 2 6.7 4.0
3 843 2.0.
e 1 249 0.0 L 8.6 13.0
2 6.3 1.5
3 6.6 1.5 101. 1 y) 2.0
L 83 25.5 2 7.8 1.0
3 8.5 16.8
48. 6.3 6.0 4 8.8 17.5
8.3 245 5 8.7 16.0
8.6 28,0
102, 1 56 4.0
49, 1 6oy 2.0 2 6.7 4.0
2 6.8 1.0 3 8.3 2.0
3 7.0 1.0 L 8.6 13.0
L Te3 0.5
140. 6.0 2.0
50, 1 5¢7 0.0 6us 0.0
2 6.1 0.5 8.2 5e5
3 7.0 0.5
L 6.7 0.0
5 8.3 18.0
52, 1 6.8 2.0
2 1.7 15.0
56, 1l 7okt 2.0
2 7.8 1.0
3 7.8 1.1
4 8.7 18,0
5 8.7 16.0
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3. Organic matter, organic carbon, organic nitrogen, C/N ratios

Profile
Horizon 0.M % 0.C % N% c/N
). 1e . 8.12 Le72 0.35 13,0
2. 3.18 1.85 0.19 10.0
3 1.87 1.09 0.11 9.0
4o 1e 9.00 457 0.51 8.0
2. 6.17 354 0.3 10.2
5 2.81 1.61 0.16 10.0
Le 0.36 0.21 0.01 15.9
5e e 52 3405 0.35 75
26 2437 1.38 O.14 10.2
6e 1e L.66 2671 0.28 9.7
26 1.54 0.89 0.01 128.0
70 lo 80 89 5'17 = =
24 2472 1.58 0.10 15.0
8. 1o 12.73 741 0.16 46,2
2 5¢36 3.12 039 8.0
9.. 1. 5.92 345 0.34 10.0
2. 3.92 2.28 0.22 10.0
10. 1e ' 770 L.48 0.31 14
2. 469 2,73 0.27 10.0
11. 1e 5.0, 2:93 0.31 944

2. 2.35 1.3, 0.14 9.1
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Profile
Horizon O.M.% 0.C.% N.% c/N
12 1. LN 2,00 0.23 8.6
2, Le75 2.77 0.09 28,0
3o _ 1.40 0.82 0,03 2743
13 1e 5623 3404 0.29 10.4
2. 3428 1.33 0,02 83.2
e 1. 3.50 2,15 0.13 16.8
2. 3.93 2.27 0.19 11l.4
3. 1,68 0.97 0.06 16.7
15 1. 2,72 1,56 0.12 13,0
2. 2.36 1.37 0.08 15.9
3 1.98 1.15 0.05 20.5
16. 1 10.90 6.35 0.l 1543
2 6.38 3472 Oe 34 10,9
30 50.0"‘ 20.0"’ 1013 - ]
17 1 7.65 Lo45 Oelsl 10,7
2, 2,84 1.65 0.17 9.6
36 2.78 1.54 0.08 18,7
18 1 5¢40 3.20 0.25 12,8
2 1.95 1.13 0,06 17.1
3 0.87 0451 0.03 .5
19. 1 5.36 3412 0.27 11l.4
2. 2.77 1.61 0.15 10,1
3. 1.46 0.87 0.06 12,5
200 1 3472 2.16 0.16 13.6
2, 2.06 1.20 0.07 16.3
21, 1 3.93 2429 0419 11.6

2 2.49 loldy 0.12 1l.1
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Profile
Horizon 0.M.% 0.C.% N.% c/N
24, 3. 1,29 0,75 0,06 12,2
Lo 0.99 0.58 0.04 ok
25, 1 2.31 1034 0.11 11.6
2 1,15 0.67 0,07 9.8
3. 1.94 1.13 0.06 16.9
k. 1,58 0.92 0,08 11.74
28, 1 9,31 5e40 0.29 1844
2 3493 2.28 0.16 Lols
3 1,34 0.78 0.07 11,2
29. 1 19.76 11.46 0,62 18.6
2 6.93 1,02 0.28 pody
3 4,00 2,32 0420 11.6
30 1 9.03 5e2l 056 9eli
2 7.77 Lo 51 0.36 12,5
31 1 14.60 8e4i7 0,52 16.3
32 1 7.02 14,07 0.28 4.5
33 1 14.68 8.52 0492 9.3
2 9.31 5.40 0.75 7ol
3 874 5.07 045 11,2
3B 1 9,00 522 0.52 10,0
2 2.71 1,57 0.29 5¢3
3 5,02 2.91 0.21 4.2



(359)

Profile Horizon % 0Me % 04C. % N. C/N
35. 1 7.86 456 0.43 10.5
5'78 3035 0.20 16.7

36, 1 11.0 6.38 0.38 16 .8
2 7.10 L.12 0.37. 11.1

3 1,.88 2.83 0.20 Ul

L 5.81 3.37 0430 11.2

57. 1 L o140 2.55 0.30 8.5
8.83 5.12 0.60 8.5

8,22 ho77 0423 20.7

38, 1 6.72 3,90 0430 13,0
39, 1 15.72 9.12 0.60 15.2
' 7429 23 0.46 9.2

3os7 2,01 0.18 11.2

40, 1 1629 945 1.00 9.2
' 2 11.59 6472 0.63 10.7
3 7.62 boy2 0.46 9.6

L 3.76 2.18 0.48 L5

41. 1 11.15 6us7 0.63 10.3
2 3093 4060 0.34 13 -5

3 3.31 1.92 0.13 .7

L2. 1 1074 6423 0.1 15,2

2 509 2.95 0.18 16.0



Profile

k3.

k5.

46,

k7.

48,

L.

50.

52.

Horizon

1

£ W N+

N

U W N

N

% 0.M,

12,79
9.81

13.38
10.03

11.81
6.57

10.84
9.88

51k
1.75
0.73
0.32

3.83
0.23

1.62

le43
1.1l

5433
1.53
1.25
0.13
0.18

5.28
1.16

% ooco

742
5469

7.76
582

6.85
3.81

6429
5473

1.83
1.02
O3
0.18

2,23
0.13

0.9l|'
0.83

0.64

3.09
0.88
0.73
0.08
0.11

3.06
0.67

% N.

0l
0.51

0.78
0.57

0.71
0.45

0.68
0.63

0.13
0.08
0.03
0.01

0.12
0.04
0.03

0.07
0.05
0.03

0.19
0.04
0.06
0.01
0.01

0.33
0.06

16.8
11.2

10.0
10,2

9.6
845

8.6
9.1

U 6
13 4
134
20.0

17.8
Sok

15 .1
1644
19.6

15.8

2.2

11.2
5.1
8.8

9.2
9.9

(360)



- (361)

Profile Horizon % 0.Me % 0.C. % N c/N
56. 1 542 3.19 0.25 12,3
2 2,17 1.26 0.05 2846

3 2.13 l.21 0.01 118,11

4 1.90 1.11 0.02 55.5

5 2.20 1.28 0.01 7545

57 1 3.91 2.27 0.09 25,2
2 1.77 1,05 0.22 L7

3 1.73 1.01 0.05 19.3

4 1.60 0.93 - -

101. 1 542 3.19 0.85 12.3
2 2.17 1.26 0.05 28.6

3 2.13 1.21 0.01 118.1

4 1.90 1.11 0.02 5545

5 2,20 1.28 0.01 75.5

102, 1 3.91 2.27 0.09 25.2
2 1.77 1.05 0.22 47.

3 1.73 1.01 0.05 19.3

1+ 1.60 0095 - -

140, 1 3.50 2.15 0.12 16.8
3493 2.27 0.20 11.4

1.68 0.97 0.06 6.7



.« Cation exchange data

meg., per 100 gms. soil

'rofile

Total

Horizon
,® l 15 '07
2 9 lds
3 7415
N 3.19
‘e 1 25,82
Ve 1 16.19
2 12,03
.o 1l 1491
2 943
3 870
L 4 .08
‘e 1 14.56
9.30
8495
Ve 1 10.23
5.67
7, 1 14.58
2 6413
e 1 18.62
2 12,80
3 6432

Na.

1.46
1.31
1.30
1.02

1.65

2.13
1.63

2.05
1.64
1.69
1.32

2.21
1.76
2.23

1.98
2431

1.99
1.66

2,00

1.57
2.08

K. Ca.

1.06 7.88
0.69 5.18
0.49 3440
0.11 1.55
0.55 21.53
0.87 12.12
0.26 9.16
1.5 8.75
146 466
0.89 5,07
0.11 0.15
1.96 8.60
2.02 4 .22
147 4,08
1.1  5.37
041 2.23
0.95 9.71
0,25 3.16
3,02 11.69
1.50 6.88
1l.41 0.91

M Ee

4,66
2.26

1.9
050

2.08

1.06
0.97

2.56
1.66
1.03
2.49

1.77
1.29
1.16

1.7
0.72

1.95
1.05

1.75
1.78
0.93

He Na..
0 : 9.73
0 !13.91
0 18,22
0 |32.02
i

0 : 6439
0 !15.15
0 ;13.54
o 13,77
0 |17.42
0 {19.48
0 {32.47
0 |15.21
0 118.94
0 [(24.95
0 |19.33
0 |40.72

0 |13.70
0 [27.06
0.1510.11
1.05|12.26
1.0 |32.88

% total meq.

K. Ca.

7.01 52.3
732 54.8
6.97 47.6
3ek2 48,7

2413 83.4

5¢39 The?
2.18 76.1

10.31 58.7
1549 494
10.32 5843
2.81 3.6

13.49 59.1
21.76 45.3
1647 45.6

11.13 52 '5
723 3943

6437 6646
4,07 51.6

16.24 62.8
11.71 53.8
22,29 L3

EAYLLY,

Mg. H
30.9 O
23.9 0
27.2 0
15,8 0

8.0 0

6.5 0
17.1 O
17.6 ©
11.9 0
61.0 O
12,2 O
13.9 O
12.3 O
17.0
12.7
13.4. O
17.3 O

e 0.55
1.0 8.20
L7 15.82



Profile
Horizon

Total
9. 9.93
8.32
)
6.63

£ W N K

10.

)

11.81
12.21

N

11. 8.73

2 8.32

12, 8.97
6.59

450

7.61
624
6.69

13.

Buli7
8 ety
3 7.92

8.16
8.14
7.21

15, 1

16, Lo72
6.11
21.03

87k

£ w N e

Na.,

1.96
2.00
1.83
1.58

1.65
1.31

1.7
1.26

1.26
1.26
1.43

1.87
1.35
2.17

1.82
2.09
23k

1.65
2,00
2.65

0.95
1.65
0.87
0.83

K.

0.18
0.15
0.11
0.07

1.00
0.51

0.16
0.05

0.18
0.11
0.52

0.15
0.15
0.19

0.15
0.10
0.15

0.16
0.15
0.15

0.10
0.15
0.07
0.10

meg. per 100 gms. soil

Ca.

5.26
3454
3,38
349

5.73
7.13

5.28
L 460

564
3.60
1.67

3.93
2.35
2.15

2429
3.20
2.80

2.92
3 olidy
3.25

3.00
3470
15.99
6422

Mg.

1ok
1.51
1.39
1.40

342
3426

1.55
2e4l

1.88
1.51
0.88

1.65
1.65
1.58

1.00

1.84
2.61

0.83
1.45
1y,

0.66
0.59
4,09
1.58

He

1.10
1.20
0.70
0.11

o O O

0.90
0.7
0.60

3.20
1.20
0

2.60
1.10
0

o O © O

Nao

19.72
24,05
24,71
23.82

14 .00
10.69

15.1;

’14.04
1 19.41
- 51.89

L 24,55
21.56
32.41

21,46
24,75
i 29,65

' 20.25
!24.56
| 36,80

20.23
27,06
k.13
9.49

19.91

% total meq.

K, Ca.

1.80 52,9
1088 42.6

153 45.5
1.17 52.1

86 4845
Lel7 58.4

1.87 60.4
0.59 55.3

1.99 62.9
1.77 555
11.44 37.0

2.02 51,6

258 3759
2.86 32,13

1.81 27.1
1.21 37.9
1.94 354

2,01 35.7
1089 l"2.2
2.13 45.2

2.16 63.5
2.51 60.6
0437 76.0
1.16 71.1

(363)

Mg. H

14,5 11k
18.2 U L3
18.8 9.41
21.2 1.65

28,9 0
26,7 0

(]

17.8
29.0

o

21.06
233k
19.65

o O O

21.8 112
2645 12,01
23,6 8,96

11.8 3275
21.8 .2

33.0 0

10.1 31.83
17.8 13.51
15.8 0

L.l

9.8
194
18.1

© O o O



Horizon

Profile

17. 1
2
3
L

18,

19,

20‘

21, 1
2
3
4

28, 1
2
3

29, 1
2
3

40,

Total

3.93
9.82

4 .80

647

8.65
5.02
7427

ko35
8.96
8.50

11.15
8.15

5464
7.09
7493
5486
24,78
18.48
15.51

29.13
24456
22,83

33492
30423
27.39

meg., per 100 gms. soil

Na,

295
0.78
0.39
0.82

l.13
0.78
1.21

1.39
l.41
1.39

1.08
1.43

1.00
1.17
0.91

0.91

1.36
0.92
0.83

2422
1.51
1.70

2.0k
180
1.17

K.

6.16
0.89
0.12
0.10

0.16
0.11
0-13

0.18
0.21

0.22

0.18
0.16

0.10
0.10
0.09
0.11
1.20
0.29
0.10

3.62
1.18
0.58

1.45
0|98
0.51

Ca.

2.43
5.80
3437
400

5452
2.8l
.05

2443
5.22

k53

8423
5.72

3.85
5.66
53k
3436
15.96
12.75
11.25

Uty

13499
14.85

15.59
15.89
19.50

Mg.

033
2,34
0.91
1.54

1.83
1.28
1.87

0.35
2.11
2.36

1.65
0.83

0,68
0.16
1.59
1.48
6426
LJ51
533

8.86
7.88
5.70

1,84
10.56
6.21

o O O O

O O O O O O ©

o O

Na,

24,33
797
8415

12,76

13.07
15.59
16.70

31.95
15.79
16,37

9475
17.59

17.73
16 .54
11.50
15.58
549
4.98
535

7462
6.15
745

6.01
5495
L.27

% total meq.

K.

A2
9.11
2,66
1.54

1.91
2429
1.76

bo13
2,29
2455

1.61
2.03

1.80
14
1.12
1.96
L o8k
1.57
0,64

12.43
4 .80
2.54

L.27
324
1.86

Ca.

6343
59.0
70,2
61.9

63.8
56.7
55.7

5549
5843
5343

73.8
70.2

68 o4
79.8
67.3
57.2
6l ols
68.9
72.5

4905
5649
65.1

459
55.8
79.1

(364)

Mg,

1.00
23.8
18.9
23.8

21.2
25
25.8

79
23,6
27.9

11.5 .

10.2

11,2

2.3
20.1
25.2
25.2
2L
21.5

3044
32,1
24,9

4347
3449
22.7

S © O O

o O

o © O &



Horizon

rofile

L.

2.

|

P'

leo

5e

6'

7o 1
2
3
N

8. 1
2
5

9.

£ oW N e

Total

29435
26,30
22.17

25 ol
22.83

30443
25445

28,91
27.00

28,70
22,61

34456
2742

6.68
6.21
6.83
4692

8.40
2.58
7423

6.88
10.13
10,06

8.57

meg. per 100 gms, soil

Na.

6.89

L4469
1.72

3456
2,52

734
8.09

311
1.72

2.20
2740

2,61
La43

1.21
Lobh
1.48
1.22

1.39
1.61
2.17

1.3k
2.22

1.75

1.65

K.

254
1.60
1.12

0.93
0.39

2,00
1.46

1.31
0433

1.63
0.63

1.33
0.71

0.18
0.17
0.12
0.08

0.18
0.16
0.33

1.15
0.13
0.12
0.12

Ca.

12.00
11.88
11.50

17.29
16.69

14.00
12,13

1475
13,86

.25
13 .86

17.88
15.88

.82
L.11
4Bl
3.36

5elihy
0.80

3.50

403
6.50
7446
6.0k

Mg.

7.92
8.13

7.83

3,66
3423

7,08
3.77

9.7k
11.57

10.62

5.69 - 0

12,75
9.15

0.39
Oe9
0.68
0.27

1.38
0.00
1.23

1.35
1.29
0.74
0.75

O O O O

©c O © O

N&o

23.48
17.83
7.76

13.99
11.04

24,15
31.79

10.76
.37

7.67
11.914'

7455
5426

18.21
23.09
21.66
2L T

16.60

62.41
30.07

19.57
21.88
17.28
19.29

(365)

% of total meq.

K.

8.65
6.08
505

3.66
1.71

6.57
5ell

L.53
1.22

5.68
1.59

3.88
2.61

2.67
2,88
1.87
1.56

2.13
6.43
459

2,22
1.26
1.27
1.49

Ca.

4,0.8
45.1
51.9

67.9
73.1

16.0
L7.6

51.0
49.6

49.6
61.3

51.7
58.5

72.0
66.1
66.5
68,2

648
31.1
LBk

5846
6h.1
Thel
7045

Mg.

26.8
30.9
3543

U3
Lol

23.2
1.8

3347
42.8

3740
25.2

36.8
33.7

59
5]
10,0

5¢5

16.5
O'O
16.9

19.6
12,7

73
8.8

o o o ©

o O

o O O o



Horizon

Profile
50 1
2
3
I
5
Hh2. 1
2
56. 1
2
3
I
5
57 1
2
3
4
P, 1
2
3
4
5
6

meq. per 100 gms. soil

Total

7.93
7.36
7.08
4481
465

12.57
12,31

15.13
11.83
11.84
9.77
9.27

9.68
10.93
15.63
12.60

949

11.71
L;.48
1404
15,20
10.32

Na.

1.61
1.65
1.83
0.82
0.87

1.21
1.17

467
5.87
5.87
3459
489

L.07
o2l
8404
554

1.00
1.00
0.96
1.04
1.17
1.39

K.

0.41
0.10
0.10
0.06
0.10

0.18
O.14

2.18
1.4l
0.51
0.51
04,60

0.48
0.5k
0.68
0.58

0,37
0.64
0.57
0.46
0.38
0.25

Ca.

5.13
L.77
4.50
355
339

223
8.17

5.93
2.80
4.13
bl
2,67

5.02
5.10
5.00
h.27

6.51
9.10
10.86
10.70
10.64
740

Mg.

0.78
0.83
0.65

0.37
0.28

1.94
2,82

2435
1.75
1.33
1.52
1.09

1.11
1.05
1.91
2.21

1.60
0.96
2.08
1.83
3.00
1.27

o O O O o o ©

o © O ©

o © o O O o

% of total meq,

Na.

0.20 20.29

i
f

22.46

2579

17.16
18,72

9.68
9.53

30.86
49.53
49.52
36465
52.75

42,04
39:15

© 51,00

45.52

10.53
8.54
6.60
T3
7.72

. 13.51

K.

5.16
1.38
VI
1.01
1.02

l.42
L.14

13.74
11.91
k.29
522
6445

491

b9k
4.38

Le76

3.90
5446
3.97
3.27
2.52
2.47

Ca,

6L7
64.8
6345
7346
73.0

1345
66 .l+

39.2
23.6
3449
43.5
27.7

4l
46,7
3243
41.1

6846
77.8
75.0
76.2
69.8
71.7

(366)

Mg.

9.8
11.3
9.2
7.8
6.1

154
22.9

Lol
o7
11.2
15.6
10.7

11.5

9.6

12.3
8.5

16.9
8.2
Ls ok
13.0
19.7
12.3

o O O O © o O o O O O O

o O O O

o © O © O ©



APPANDIL II1. Farming System Clussification.

. There is & difficult- problem of definition involved in classifying
farms cccording to the system adopted. poundary lines between one

system and another are almost impossible to estaplish. Jot only is it
impossible to ootain detailedianformation in terms of cash from many
fermers it dc¢ also difficult to estabiish ia general terms how amuch of

a particular crop is sold off-farm or used as fodaer oan the fara.

'he system of differentiation adopted was that of the Department

of ‘gricultural Sconoiics Newcastle University.
1. Livestock fattening with Cash Cropping.

The main source of output is in the form of Livestock with

thirty per ceat or less of output from crops.
2. sash Cropping with Livestock Fattening.

Cash Cropping assumes greater importance at more tinsun tonirty

per cent of gross output.
3. Milk with subsici.ry enterprises.

The contribution of wilk to the gross output is twice that of

any other single enterprise.

(367)



At least three enterprises including wilk contribute fifteen

per cent or more to the gross output.

5. Lnrable without stock .
6. Grazing without crops.
Ve Miscellaneous.

Farms not included in 1 - 6.

Groups 1 and 2 are further subdivided accordia, to the tygse of

nimzl an’ the method of feeding. &4 summary of types includes:-

1. Fattening with Cropping.
(a) Stores futtened.
(b) Bingle suckled calves reared ana fattened.
(¢) Multiosle suckling.

(d) Pail feeding.

2e Cropping and Fattening.

{a) - (da) as in 1.

3 Milk
b4, Mixed
5. Arable.
6. Grazing

7. Misgellaneous.



APPENDIX IV

Summary of Selected Farm Ztudies

incluaing all farms referred to in the text



(369)

FARlM SUUDY TWO

AuSLOP. LD CAS30r.
The farm

Until recently 219 acres, then 1% acres sold for sand quarry.
411 the land tilled. 6C acres 5th year grass tor hay; 58 acres

barley; 20 acres oats. ~# little wheat, the rest grazing.

Only one farm. Teunant on #4.C.5, land. dorked here for 12 yrs.

Previously & farm labourer within 1C miles.
Labour

Jdone except casuals at harvest.
'Machinerx

One very old tractor (bad tyres), drills, discs, harrows,

combine. Mo bailer, no drier.

Bought from Paxto.i, Young, Hepple. <Cowbine biggest help since

war. Last horse 5 years ago.
Soil

Drainage old and not very efficient. Some tile, some stone.

Hedges not well kept because of lack of time, working so much land.



Lime occasionally low in clay. ~Potash very low especiazlly in

lower fields. Yields 1 ton max. bharley. 30 cwts. max. wheat.

Ions

Attempt three white crops with roots. ow 20 roots. Fot:toes

fallen through but in any case clay lead znd heavy.

sows at 12 stone to the scre. ‘'Wried less but failed. 7' drill

M

wicth. Jross sown twice brought improvement.

5ells &ll crogs .imwediately; none processed. Sow in the middle
of April and later. harvest late sept. Gct. llways late vecause
ol amouat of work. Jupplied by Znglish of Houghton. redigree seeds

from Wickerson of Griwsby; No storage.

Top dress with high d. Cross bone l.ay 25th. Jome nitro-
chalk. Top dress grass with Cruss Bone nigh N. Cccasional barley

smut.
Aninals.

Cut of ddrying three years (12 Ayrshires). .any misfortunes

including grass staggers.

Yow let grazing. 38 ou farm frow Castle sden and Tursdale.
In winter let sheep grazing. About 100 ewes from Jorthumberland and

local. TFew Poultry for self.

(370)



' (371)

Buildings

One 24 stall byTe, 2 barns for storage and cattle. 1
granary. 1 old farm house. Iiost buildings old but added to since

took over. Stone aand brick. Yew farm house.
Lgencies

Spares as meationed and at Darlington. 3Sell corn to English of

Houghton. rttends no markets.

Atenities
Mains electricity, water, sewaje, Bus ¥ mile away 2 hrs. Shop
school Thornley. #mxtras Durhan. Dry year oy far vpest (much clay land)

arable without stock.

Fadiv STULY YHotfe

PILeiOs. Feadid, OLY CASSOP.
The Farm

233 acres. 67 acres grass tor hay.
43 acres grazing including 11 acres rough
85 acres corn; wheat - 6 acres : barley - 58 acres

oats - 22 acres.



12 acres roots. potatoes - 4 acres : turnips - 8 :icres.

16 acres rough.

Owner since this April. (Late Church Comm.) One farm. 12 years
as tenant. Previously farm work &t Castle Hden.
Labour

One hana, 23 yrs., Thornley, staole.

Machinery

rwo tractors, 1962 and 1964. .ower take-oiff comoine, drier,

4

oziler, elevator, gra.s mower, tedder, turner, binder, disc harrows,

combine drill, ccher drills, rollers. Jell i.aintained on the farm.
"Hydraulic system best thing in machinery since war'". Ploughing

up ana down steep slopes.

First tractor in 1Y%42. ILast horse 1950 but littlie used in late

years. Hfept only to keep labour happy.

Machinery very high proportions of investment.

Drainage during war-pipes and some very old stone drains. Fencing
hedges supplemented by berbed wire, pig-netting, stmight wire and

occasionally electric fence.



(373)

rotash was very low throughout particularly on clay land. .In

dry year clay best in wel year limestone area pest.

Srous

% yrs gra.s, 4 years coran on clay, 4 yrs. cora zné then roots on
lime. Followed grass with winter wheat for this year zaad failed
through wire-worm. Jelieves in and maintains ana plans rotation.
Yields recently 1 ton then sdded high W, fertilizers to pet extra 5
cwt. nitro chalk 21w N. top dressing with some Cross bone. Using

stored bhenefit of many years compouanc dressings. rotetoes sold off

immediately (ao storage). Cora sold at regular periods to give
regular income. A8 much as possible stored. Turnips used on faru.

Hay sold coupletely. 1/10 crop processed on farm for beasts.
Sowing wperiod 1% - 22 .pril. imain perioc¢ clover sown 2ad jay fiela
resown oth day. Harvest last year dth Sept. coubined. Sowetimes

g on into Oct.

Seed supplied by .nglish of Houghton. 3Seed potatoes from
Timperly in Cheshire. &ell to «ngiish, Horthern ifarms snd Foster and
srmstrong. Capelle wheat, ¥Yallox ister osts, Varda Ffreja barley.
Cross bone Wo.l. Iross 3one no.l. Fisons 52. Top dress ana surplus

on grass & rough-. Storage in bins of own construction in ,wood. Only

trouble this year with wire worm.
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Animals
1l cow for own milk.

23 bought in locally (kMr. 3ell) occasionally at Iexhsm. Bought

at © months and onward and mainly rriesians anu HereforaX.

Sheep 50 0ld ewes from _cotland kept two yesars. 5ell lambe fat

in June till finished. At Castle Iden.

Sheep out zll year but hand ied. small progortion coacentrates.
“1lip and sell. Dutch 3arn recent, rest of buildings very old but well
kept. 3 oyres 8, ©, 4 stall, loose boxes, rouzh assortment giving

Peasonable but not guite sufficient space. BRayout alimost chaotic.
agencies

Meintain own macainery. Tuy &t Paxtons «nd Hepples.
smenities

All mains. Durhaa chief to:sn for shopping a&nd paanking.

Special counsiderations

Pitfalls filled in not as serious as some.
Clasgification

Cropping with fattening stores.
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raph STUDY FUUK

COXHUE saol nUUbs Fadm, KsLLORK
farm
acres. 120 tillege 40U ovarley
12 whesat

200
4 turnios

du sesds

o4 o0als
parlington

30 rough anc rough dasture.
orked ag one unit o.<.9, lana. jorkea since 1937. ifarmed at
prior to thet.

Labour
3 @ll local, 21 - 2b yrs. 0ld stable. dew casuuls.
Mechanised
combine harvester, < trzcltors + gesar. TFrom uexheam
Jufrield.

Drier,

Ferguson and Irow Croxdule Lepgles
sroportion of investment in

Last horse 1Y yrs. apo. digpest

machinery.

301l
Jell drained above because of thin soil and oyitfalls but lower
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down budly drained. Hedges well kept. D3Some ploughed out and pay to
take out wmore. Thinnest soil very poor, rest good average. In wet

lime so0il best; in dry’clay.
orovs

4 grain (oats, 2 yrs. turnips; barley) 5 yrs. ryegrass. Camssioanzl

wireworm. Barley yields 30 cwt. to z toas

[0}

xcept on thin soil. dneat

2 tons. 1lb tons oats and barley fed with conceatrates on farm.

0]

8C - 9C tons dried cnd sola immediately. floor storage. osowa by
end of ipril. Start ia karch. Harvest finished vy the eand of

Sept. Compound fertilisers and top dressing of Witro chalk. Top

dress grass. Strip graze. Yo serious failures.

Cattle
Dairy herd. 20 + followers Z0 or so.
14 in milk. Friesians and ayrshires. X with
Angus A.T.
#lying herd. Calves all off at 18 moathe for peef. Jellfield

-~

Ci4S collects milk. Jtriv graze 3 yr. ley or 1 yr. ryegrass. .iantered
in open hemmels. Cows tied in byre. TJoncentrates in wianter high
protein at 1/% with own fodder. Vita milo conc. o disesse. NO

sheep. 1 pig. 2 - 50 hens for door sale.
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Buildings

Jell eguipped with barns and storage sno new barn to be built.

Half new and rest old in brick and stone. =11 have peen modernised.
gencies.
Own servicing anu loczl. Buy and sel at Hexham.

Amenities

Mains water wud electricity, private sewages. Regular bus service.

P
<

Shops at €elloe and iurhsm.
Classification

1,

Tillage and milk are egual. Mixed.

Fan HrUuY IV

BuwllL. (Lo SAadslP.

3
(=2
(]
i

rm

200 acres with oaly 90 - 96 tillage.
2, ucres wiheat,
25 acres barley

7 acres turaios,

O acres potatoes.

¢ 30 acres oats
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Rest rough pasture and seeds.

Only one farm in family for 92 years. Present farwmer took over

in 1948. Lana be.ongs to the Church Commissioners.
Leabour

Two men and one boy, all frowm within one or two niles. 3table.
Machinery

2 thuffield tractors with usuxl geer. Jo cowmbine, no drier.

Last two horses used 20th May 1964 anc sold zith l.ay same yeur.

30il

{3

Drainage bad in Cassop vale but although flooded sometimes

below Jilent 3Bank the water clears rapidly. 3ome tile drains,

Fencing mixed - hedges supported with fence and barbed wire.

Best maintained in district.

Srovs

k.

Two or three whites and then sesds. heat, octs, roots - or-seeas.
Best field where clay and limestone svuils mixed and adeqguate depth,
e.g. behind farm buildings on the uppver slopes and down below Silent

Banke.
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1 ton to 25 cwt. wheat with 30 awwt. very occasionzally.

soout half used on faru «nd the rest so0ld. 3old all hay list year

at a good price znd bought some in cheaper.
iy t) &

Started to sow lst April then delay vbut finished by widdle of

April anu potatoes in in May.

Harvest last year late., Fianish 13th Oct. pnecauve sowme osts failed

to rijsen. Usuwully Zept. Cct.

Supplied by -nglish. Dixon idrown for potetoes ana clover. 4
few pedigree. lew seed potatoes every year. Capelle #dheut,
Blonda oats, Sroctor barley. d.v.l. potato fertilizer &nd Fisons

used all over with a little Cross pone. Uat eel worm about 10 yrs.

ago. ‘iire worm when ploughing out old pasture but now cleared.
Animals

Main occupation dealer on guite & large scale. Large tura over

of cattle. OQOver 200 beasts in & month. Tries to vuy fat but not

[¢]

always., Sells fat. Buy if possible locally to avoid zuctioneers fee.
Then zZcotland, irelans and Hexhawm. 511 warkets in fact used. Less

sheep than cattle.



Buildin:s

Mainly very old. JSome solid some dela.idated. Jood and brick
#ith some stone. HNot well designed and lay out chaotic. Itorage

very limited. JBuildiags not very well maiatained.
cmenities

Meins water, and electricity siance 1956.
C;assification

Cattle and sheep dealer with :rable.

Famn STULY SIX

STLsTLY Fa.duo OLD . Uizl vwul'ON

Total of 800 ascres with 200 acres actueslly on the limestone.
Jought out by . usrrying company +ithin six yesrs. A1l grass for
varying sheep and cattle. Very bedly zf{fected by pitfalis. Lost

three sheep that wesk,

350 acres arasle in the bottom.
Buildings not adequate. DLrier, combine, 5 tractors. 8§ men
mainly local.

2 tons groin. 10 tons. potatoes.

(580)
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Fari SYUDY SV,

CAOSUF DBan .dulbk Fagh .

The Farm

162 wcres. 50 tillege, 20 barley, 10 oats, 8 turaips,

2 - 5 potatoes, 20 rough.

Sest ploughed and seeded for up to five yewrs.

Cwner for six years. sreviously at uarri.gton Jrange till

sola to 5Steétly.

Labour

Two loczl, 3% and 20.

machinery

o

2 tractors, b:ler,. ‘0 combine, no drier. dot a uigh

proportion of investment in mi.chinery.

Soil

Bottom lund aot well crained. o tiles. Iow well kept hedges
with supporting wire. .ome hedges pulled out. i’otash low. fo lime

deficiency.
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Crops

No fixed rotation. Barley sown at 9 - 10 stoae, yield 3C cwt.

Jheat yield £5 cwt., Cats sown at 13 stone.

Sow early aApril, harvest late Septemberz. se most of the crop

on farm. Use any seed including own.

torage on floor. Use sla. coasistently, di.v.1. 52 and a 1ittle
Zross 3one out aot fevour. Top dress put very little #ditro-chalk. o

trouble with crops.

Animals

Dealer. Sheep wore than cattle. 100 ewes lamdng and sell

off when reaéy.

Cattle any breed, stores and fat peast. Eouse gost in winter.
suildings

Adequate. Byre new others quite old. Wo really modern insulatioy.
AEencies

Paxton for servicing. Haswell and Castle Eden for fat cattle.

Darlington and Hexham for stores and occasionally 3p. Auckland.



Amenities

Nater and electricity mains. ¥New house. Shopping local

a little in Durham.

Classification

attening and cropping stores and sheep.

Y

Fanks SLUOY LHuVieN

CORBIL ranm nadPLofOUL 0.0 YulddiaY-JhosUl

The Farm

45 acres. 9 acres wheat

o~

acres oats

4 zcres barley

(A

scres roots. turaips

24 acres down to seeds 3 - 4 yr.

Cwaer for Y yrs. farm work for 12 years local.

Labour

Works farm alone.

with

(583)



Machinery

Combine, baler:, tractor, with gear. Drier possible next

year. WNever use horse. Very high investment in wmachinery.

50il
Generally wmedium loam. flear the farm ouilaings limestone
aear the surface and outcropping. Fields have no special drainage

as lie on good slope. HHedges very well umaintained supplemented with

electric fence.

Potash may ve low. +«uality of land similar throughout.

Croos

No rigicd rotation. Depends on finance, the price of seed,
the warket and the previoﬁs crop. Tries to clean regularly and to
obtain plough out subsidy. Barley sown at 11} stone yields 30 cwt.
‘heat 30 c.t. All grain kept till the orice is right. 1 /3 used

on the farm. 3Jow 2nd week April. Harvest late Sept. early Lugust.

All pedigree seed Barley falles, wheat capelle, oats Blenda,

Condo seeds. FlOor storage adeguate for aneeds.
Cross bone fert all time; High K ana hipgh P.

Follows grass with wheat with success. Three yrs. ago take

all in wheat.

(384)






Barley 16% acres.
Dats 4} ccres

Turnips 1% acres
Cabbage 1) acres
Potatoes ljt acres

test of ths 63% acres in gruss.

Only one frirm, cwned, in fauiiy for 40 yrs.

Farmer and son. Casusls at jotato picsaing time.

2 tractors, combine, baler., drier, &li usual trwuctor gear.
Supplied by Paxton and Tipton and horley of Newcastle. DBest
improvement hazs been the couibihe drier system. The baler has saved
on labour. Last horse 3 years ago. A very high Jroportion of

investment in ..zchinery.
Soil

Lover laand tiled but the drainesge is still poor. Subsidence
has seriously disturbed and ruined the tile system. Hedges and
fences with barbed wire and pig netting. Fotash generally fairly

low. Jo lime deficiency save in the pottom land which has

reczived corrective doses.

(386)
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The hewvier clay land yielus the best oy far in dry years
when it is earlier becsuse it has stored water and the lighter land

is dry too long.

5 coras followed oy roots. Q:ts, 2 barlsy, sotatoes or

turaipse. Then into first ye=r ley. Barley, Pallas sown =t 13 stone

in wet gives 38 cwt. per wcre. Ozts, Condor &t 11 sto.e pive
- . L : . . . . . 1l
3G cwt. i:02t iz sola after storing for the right price. Uue 3

on the farm. Jown aormaliy in the first week of april, this ye.r the

third week. Harvest late veptember since using cowbine. Jarliest
ever 1941-z 1% Lug. ~ll ay- roved field seed fror lortnsra fFarwers.

Stored in sack. This year bins to be oought. rertilisers - Barley,
High 4 Fisons 52.3 cwt: Grass graziag 52.2% cwt + #Yi: Hay, 51.2) cwt:

Potatoes (Arron sig) 51.20 cwt.: Turnips, Fisons 45.4 cwt.: Caobage,

52.4 cwt.

o real diseases but slugs a serious pest.

cattle

Dairy herd of 15 .ixed breeds, mai.ly rriesian. Y in milk.
Strip graze with a2 buck fence to allow recuperation. Brought in for
whole of winter. Concentrates. Sell off bull calves slraignt away.

Buy o0dd cows but rear most on farm. jellfield C.#.3. coullect wmilk in
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churns. Wo diseases. Wo sheep. Proultry for own use.
Duildings

Mainly old but modernised seriocdically. woom for everything

except straw, therefore in rortunate position.
agencies

Tegside Furmeres ana Jorthern Farmers take most of the grain.

Lerlington mart.

szmenities

dater aand electricity mains. Delivery from the village but

bigger things from Durhzm.

Pitfalls apart from destroying drainage also cut off about 10 acres
of reasonable land and prevent even grazing. OJne is recorded as 130

yds. deep wt least.

Clagsification

rixed.



Famy TUDY Wil

Caxtds #Fawy £00d anllOw

The farm

166 acres: 97 barley
8 oats
10 potatoes
L kale

10 woodland

Owas «nG works tnis farm for 1 yr. as well as working two farms
J &

for father =zt Low zad bigh Haisby.

Labour

1 wean living on the farm.

bachinery

2 tractors and gear with drill rest of . chinery borrowed rrom
father. 3hare in cowmbine and drier on other farm. .5 yet nut very

such invested in nachinery.

S50ils

Needs drains cleaning ocecause water from steep slopes floods

lower fields. Started last 30 yds. of top field but effect not yet



(3%0)

assessed. Hedges very old and unkempt. Field 1. low in P. and K.

vield X is the best.

Crops

Vo system yet established. Jarley at Y stomnes yielw 135 cwt.
azIter very late sowing. iay. This year at 12 stone. field anroved
seeds from Fowler and  rustrong. High H fertilizer Iisons 52. Low

storage at .resent.

vattle

Y cows Dairy. iyrshires. (rdinery grazing but will strip when

establiished. ¢.#.5. collect milk. ¥3 ewes scnd 2 ftups. Very old

N

T anc @cndoned this year.

e

and to ve sold o

3uildiags

Very old, solid but unzatisfactory.

agencies

s

Seed from jest Cusmberlend Farilers anu .orells. Larkets

Sedgefield ana Darlington.

smenities

Mains water and electricity.

Classification

mMixed with emphasis on arable.
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Fakit olUuvY @a

KoLLOw Law

The Farm

I5 acres + 5 acres round the disused colliery.
50 acres barley

50 acres srazing leys.

50 ucres silage

Rest permanent pasture.

Cne farm ohly. wo.<.8. lanc. Farumed since 1945.

Labour

One man 1living on farm. 25 yrs. old.

Mechsaisation

-y

2 trzctors with gear. Jombine, drier with bins, baler. Combine

bin system biggest dimprovement but system towards easier labour

sav.ng practice has obscured wuch of the influence. Horses still
on far. but pensioned off. ot & biz proportion of investwent in

mechi.lery.

Soil

Dreainage oaly moderate damaged by subsideace but not bad eanough

to stop ploughing. Sink hollows rather than cracks. Hedges with



fencing and wire. 4ll in good coadition. Two fields of thick soil

need lime.

Zrops

Jorked round in five sears. ¥heat, 3+ cwt: barley 32 cwt.
Books kept and costed. 3ell % keep % (40 tons + 40 tons) Likes to
sell before December 25th. Sow in first 2C days of April. Harvest

late 3epntember. Pallas and Varca barley. Stored in two £5 cwi. bins.

30 tons d.v.l. Jo.2 fertilizer. Basic sleg. Top dress with aotro-

chalk. Jo trouble aow nut gave up wheat because oI persistent taske-
all.
Cattle

ingle suckle cows. 12 with calves and 4 heifers in calf.
Attewpting to twin for 8 - 10 weeks obecause not .wuch profit in
siagle suckled. Rear 40 - 50 by pail. Angus x Zhorthorns. Cows

grazed on permanent pasture. Use large amount of concentrates. House

all in winter except couss. dear own replscements. Own bul.. nell
before 18 nmonths but aim to keep one year only. New r'orest disease
at present prevalent (Blindaess). 100 ewes at z,3%,+,7 years old.

grazing ceapability. .ell

&

5ell in jsugust as stores. Fits in with the

at Hexham anu Tow Law. _.ules. Jlip own. Ieit out in wianter. Swayback.

red on silage and burley in winter. Vo pigs. Few hens.

(592)



Buildings

Jew and solid, N.v.3. but inconvenient and facing wrong way.

Include Ganary and stone bern for 1C00 bales.

-
D
s
o
-
G
o

Paxton for servicing and .ixon, udrown Tates. liarts Eexhan

and Tow Law. Castle ®dea, 3tockton rfat stock.

Ameaities

Maine water aad electricity.

Classification

Fa

Fattening with cropoing single suckle stores and fat ana

multiple and pail fead.

Sanli o oruy Y wLaoVad

ATAGATY S mulUow £

The arm

1 = 160 acres rented from late Bishop .Jilxinson.
2 & 3 = 126 acres :.u.B, land.

Three fairms worked. 30 - 40 acres wheat normally but not

_(393)
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always able to sow and the barley rises ia acreage corresponuingly.

50 - 60 acres barley or more when wheat is Low. 20 - 30 acres
oats once about 40 acres. 18 acres potatoes. 10 acres roots.

Farm 1 in the family for three generations. 2 & 3 worked since

nationalisation.
Labour
i men. > locals, one travels. Itable. ~asuals at potato

picking and trashing.

nachinery

3 tractors, combine/drier, cowbine jotato plaater, bhaler,
usual gesr. Supplied by Paxton and Teesside Farmers. rirst
tractor 1936, combine 3 - 4 yrs. ©5till rents horse for drilling
turaips. Last horse sold last year. High proportion of investment
in machinery. Too wuch as locked away for much of the year taking

valuable store space.

Soil
Drainage affected by active subsidence. ainly old but kept
running and well-maintained. Fenging mixed but well kept. decause

of fertilizer practice P & K are hiph. Lime regularly a1l but
land neur limestone. Iisons 42 16:10:10 on corn drilled at 2 cwt.

or sometimes 3 cwt. Potatoes get 8 cwt. down the spout of compound



and FYM, Swekes 8 cwt. 18% K broadcast plus basic slag. Very
little top dressing and ¥. Chalk, srass high J compound on

new leys. .11 suck ploughed in at the end of a ley.

Plough rouad the ferm in + - 5 yrs. then 3 - 5 yr.

iey except

where caciaot take the stock (isclated -iew.s5. land) where 1 yr.

mixture. Barley Field approved or use own dressed zeed sown &t

10 st. yield 3U cwt. Jheat Jhamplin, sown at 12 st. yiele 30U cwt.

znd sometimes more. Oats field cp.roved nanu own sown at 12 st.

ield 3¢ cwt. £11 wheat so0ld after storing for best price.
<o I

Half the barley sold in Autumn. Half the oats sold.

‘i'he rest of

the barley anc oats sent to Tessiae Fuarmers where compounaed into

cake for use on the fa.m. Sow last week in Karc:s wne the

~

first two

in April. 1964, 7th April to 19 th ipril wain sowing then wet.
Harvest late Sept. Oct. ~torege on the [loor.
Cattle

Fattening. sShorthora X Angus, iriesian or friesian

\r
£

Hereford.

- . , .. - . O 0
Bought in and multiple suckled. Have had 100 on the farw but 00

better. Calvessold from le¢ months onward. BSreed owa replacements.

angus bull. Ordinary grazing. ~arts Castle sden, Htockton,

sedgerield.
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60 ewes 2 tups. Suffolk. Sell

(396)

ready throughout the ceason,

4

jent out of pigs but starting again with 12 Large Jhite X Landrace,

in a new unit. On farm 1. Ilantention

Foultry
200 deep litt-r.

Buildings

Mainly ola with bad design. Jdew

house self.

Agencies

General.

Amenities

Slectricity aand water mains. .o

sell as weaners.

ones needed. »Suilt drier

sewage. 4ll wmecuinery electric

including infra-red lamps. lain shopping local but bigger things

from Darlington.

1

Classification

Jropping with fatteaing, multiple suckled.



Fary oL UdDY LV

KellOg BALL & KULE hUUss Fasms

ij acres. 270 returned. Barley 104 acres; Oats =4 acres;

wheat 36 acres; Kale 1 acre; ‘furnips 4 acres; fotatoes 2C acres;

3eeds the rest; Rough 47 acres. 3oth facms worked as one unit.
Hd.0.8. land farmed since 1936,

Labour

3 living on the Jjob. Difficult to replace. Caswls for

potaztoes and tumip hoeing.

Machinery

+ wheel tractors and une crawler. Hormal gear. :ombine,

drier, balgr, thrasher. imachine wilking. Supplied ge.erally

spares from Paxton. Combine drier system the best thing since the

war. Last horse 4 yrs. ago. Large proportion invested in
machinery.
Soil

Drainage. 1 wet field marked, due to subsideunce.

Not seen any tiles. ffences general.

(397)



Fertilizers: Spring corn - Fisons 52 at 2% - 3 cwt. drilled.
Winter corn - low N top dress in spring ¥ chalk.
Oats - Ligh P
Potatoes - nigh X at % ton.
Grass lst and 2nd year high « compouna, last
year aitro chalk.

Liuie every -+ yrs.

Croos

4 - 5 whites and may otatoes. Hole Eouse. Z corn,

[

=]

sver

1]

ge ;
5 yr. seeds, iroots. !iay follow grass with wheat. Field approved seed.
Barley at 12 st. yields 35 cwt. to the combine. Jheat at l& - 13 st.

25 cwt. last year but generally 30 - 35 cwt. Uats 30 cwt. Potatoes

7 - 6 tons. HNot at sole house since fa.m buildings taken over by
¥.0.8. for tipping. Use only oats on farm with concentrates. iest

sold off if possible atter keeping till February.

504 wmid-iarch to April. 1C zcres of potatoes in February. Harvest
late Zept. 1959 rinished 2nd sept. neally short of storage. Room
for 120 tons on floor and in bins. Wo trouble.
Cettle

Dairy. Two herds at present - Ayrshires and Friesians but going

«ll Friesian. 40 cows with 30 in .wilk. .Jellfield C.d.$. collects.

Started rearing own replacements. Previously sold off after subsidy

(398
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time. Strip graze with one feace. Jinter in byre. A.I. all clear.

ge

2
(an

100 ewes. Scottish X Suffolk tup. £Sell all lambs whe: ready
throughout the season. 3ell at Sedgefield. <ell stores at hexham

and Darlington.

Poultry
Few for farm use.
Juildings

Mainly old but well maintained. Replacement byre being built in

lieu of Hole House buildings.

Darlington at mart time.

al

hlassification'

|
|
Main road. if@ins electricity and water. Uravelling shop.
Mixed with emphasis on milk,



Foe STULY roindlsaN

S Uthmun Law

The Farm

186 acres + 30 acres at .cre .ipg (8ll barley and to be ebandoned

this year).

Jheat 36 .cres, Barley 5b scrss, Uats 7 acres, rotatoes lo acres,
Roots 4}z .cres, firass b6 acres. At present two furms, H.C.05.

land. &started hnere in 1953. rCrevious owner went bankrupt.
Labouf

One man and one boy ... local. ‘ w&sy to find labour.
Mezchinery

Combine and last year drier. % tractors with usuwl gear.
Combine/drier system oest thing since war., rachinery is certaialy

the biggest single investwment since the war.

Soil

The limestone soil asnd loams drain themselves. {ne or iwo clay
fields with clay partislly crained. Jould damasrove a lot with arainage.
Post and barbed wire fencing. Jompletely refenced since took over as

no fences greviously.
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e}
[
A
o

iow as 3.9 on clay land. ostly down to about 5. P & K

all low.

Jheat good on heavy land and bearley. Barley good on the limestone.

Loam best for all yields.
Crops

Variable rotation. iheat, barley, roots, £ cora, 1 yr. ley.
Barley sown at 12 - 1% st. yields 50 cwt. Jheat «t 12 s3t. ylelds
2 tons. Oats 25 - 30 cwt. rfotatoes 9 tons @ good crop. Keep 8 - 10
tons on farm. The rest sold straight away but since conversion may

store till price is right.

Sown in eerly :April Harvest mid-Jeptember. Zeed supplied by
Foster znd irmstrong. Sack storsge. .ieceatly a new place built for
storage so now adequate. Fertilizers: Sarley, Fisoans 52 20:10:10
drilled at 2% ~ % cwt. ; Wheat, 6:15:15 on top in autumn and top
dressed with Titro-chalk; Grass 20:10:10 at > cwt. in spring or if

clover nitro-chalk. do trouble except weather.
Cattle

Gone opt of dairy cows in the last 6 wonths. Lad 20 Friesians in
milk. dJow beef. Friesians anc Iriesim X. Buying in calves at present

t % - 5 months for fattening. 3rought in for winter and fed on barley,

jah

and oats. Ho fixed age for selling. 35till has 7 Friesians heifers

of old dairy herd.

LIBRARY



Sheep

foultry

NO.

Buildings

411 new and well arranged.

and cottage.

Ligencies

3uilt by W.o.8. with & new farm house

Paxton. Fewsters fo: Fergusons. ;alton of Maianiord for corn.

Marts. oarlington for stores.

Amenities

% mile to mcin rowd. mains

Shopping local at Trimdon larger

Trimdon.

Clagsification

Cropping with fattening.

vastle sden for fat.

electricity. Gravity ifeed water.

things from Sunderland. S3chool. at

(402)
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Faxi SUUDY FOURTLEN

LOJ RATSBY aNU niGH RLISBY

Th arm

430 acres and 20 acres rough. Barley 135 acres; .Jheat 20 acres;

—

Oats 20 acres; Turnips 7 acres; Kale 7 acres. Pwo farms worked as

hA)

one unit with a few acres of isolated ¢#.C.3. land in the same unit.

Low 3iaisby «.C.s. farm. High Raisby, aisby Hill wuarry Co.
15 wcres sepsarate grazing land belonging to the #4.C.3. High Raisby

worked for 25 yrs. Low Riasby for 12 yrs. w.L.B, for 30 yrs.

Labour

7 Coxhoe, Kelloe, Trimdon. 2 left this year but easy to replace.

Very few casuals.

Machinery

5 tractors with usual gear. 2 bag combines and drier, baler, 2
corn drills forage harvester, grass cutter. Binder and 2 green crop
loaders no longer usei. Mill and spin fertilizer distributor.
Machinery supplied by Teeside Agricultural Engineers and Hepples.
Unused machinery not sold off because of present low prices. Combine/

drier system has been the biggest improvement since the war. Once

it took 30 men to take the harvest. iNow no casuals are employed.
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5til1ll have horse which was last used in the previous year and in the
winter for silfage. A very high proprtion of investi.ent is in

mdchinery.
Soils

The lund wmarked on the map naxt to Kelloe Hall farm has been
drained and this year a further field is to be drained - marked wet.
‘he rest is free draining. Fields are mainly bounced by hedges which
are aot in very good conaition. Ui special interest in the soil
is land on the top farm which hes been used for gardens and allotments

m

and treated with wshes for a long time. This land is very light and

o

can be ploughed at any time.

2rops

The system attempted is simply to put the roots ih the dirtiest
fields. .\ rotation has been planned on the following lines:
200 acres 2 yrs grass 4 yrs corn.

150 acres 3 yrs prass 3 yrs corn.

At present at oest the systew is a few yea 5 grass z.d & few years

corn with the occasionzsl cleaning crop.

Using own seed Barley sown st 12 st. yields 20 cwt. and very
rarely 30 cwt. #heat at 12 or 9 st. yields 20 cwt. Uf the grain
% kept the rest is sold after storing for the best orice. Storage

is loose in buildings. & new building has recently been erected for
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the job. Sowing varies from karch to April, out the light land
is usually sown in March. Harvest in August when sown early but

more normally September,

Fertilizers: 3 cwt. Fisons 52 on the cornj; 5 cwt. Fisons 51
on the grass; .Jheat ffisons 51 then toyp dressed in spring. The only

trouble is from leatherjuckets.

snimels
Dairy herd. 100 cows (55 ano follogers). nyrshire X friesiazns

and Ayrshires. angus bull for heifers ..I for cows. 42 in milk.

dellfield C.W.3. coliect. Bull calvessold off. .ear own replacements.
Sheep

100 ewes. fulss. ell off lambs when ready. Clip own.
Poultry

300 in battery cazes to be transferred to Carr House Farm (

aﬂbthsuy@p9
Buildings

11 except one old ana rather inconvenient.
Apgencies

Corn to Cumberlanc Farmers and Morelles. Sheep bought at Tow Law



and s0ldé at Sedgefield and Stockton.

anca privately.

Pigs

Amenities

20 for fattening. 5ell
Meain road. Mains water

delivered but parliington for

Classification

Mixed with% return from

THC.AI LAY

— .
Ll

Bull calves sold at

at Jedgefiela anda Ztockton.

and electricity. wohopping - mainly

big thiags when at warket.

milk anc 2 from crops.

LU ULY il gl

J'l’ OUR J."J-Lﬁ“i

cabbage;
196% the

N.C.B.

landg

acres:
Leys z2
iourth year working

in &

Barley 48% acres; wheat =32 acres;

acres; Permanent grass 1l acres.

roots 4 zcres

it. Crreviously farmed at Ferryhill.

very dirty coadition when took over.

One farm only.

(406)

rarlington

with
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Labour
e e ttstts.

1l man local.
Mechinery

Jell mechanised in land machinery but aot =zo ..uch on labour saving
around the farw uwachinery. 2 tractors with usucl gear. 1 combine/
grier, 1 baler. Very high proportion of iavestment iua nwechinery.

Never used lborse on this farm. 3Zlevator perhaps the greatest improvement

in that it has saved a greut amount of lifting by hand.

Soils

On top near the limestone the soils are free draining. 1In the
lower heavier land, Brickworks fields, the clay is badly drained
although there are tiles down at about 3' 6" to 4'. This would seem
to be too deep. Mole draining would help a lot. Iiencing is mixed
and some of it is poor. #Wo electric fencing. Deficisuncies. On

the whole the drier side of the farm gives the best ylelds.

LIrops

Rotation. See soil analysis figures. Jotatoes and roots, wheat,

berley, ley, barley. Yields: Barley 28 cwt; .heat sown at 2 cwt
yields 30 - 35 cwt; Roots good; cotatoes 8 - 10 toas. Potatoes

used mainly Peaks with Dr. ..ackintosh, Ulster, Sug.reme, Home Guard.

Uses own seed anc field approved. Opal spring wheat. Bought from



d¥orthern Farmers, Ferrens or «Cl. Sells all wheat after storing on

the floor till siarch.

Fertilizer: 4 cwt. 15:16:10 \I.C.I1.) on corn

10 cwt., 10:10:18 on potatoes.

10 cwt. 10:20:20 on roots

10 cewt. 15:10:1¢ on cabbuge

5 cwt. 10:10:18 on leys then top dressed sith

e srmonia.
Basic slag used on permaneat grass aad on leys in autumn. <nly trouble
rather patchy take-all but this field rested from wheat. Ferheps not so

bed because use spring wheat cnd not winter variety.
Animals

Cattle 18 fattening stores various.

Pigs 163 buy stores andc fattea in two pens. .lore restricted for
fiaishing. nainly in the open with cover. Feed for animals is a
nixture of 1 ton concentrates with barley.

Boultiry just a few for own use.
3uildings

1 drier/store new. The rest is very old, but all have been improved
ind some conpletely converted. Jufficient for the present and not worth

investing in more especially as this is a teananted farm

08)
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Agencies

raxton, Teeside Farmers, Ferrens. Marts. Duy cattle ut
Darlington and )jigs privately. Sell fatstock at EMC Darlington.

Pi.s sold fat at cCarlisle.

almenities

# mile to the main roau. o fields roctricted all accessiblie.

ains electricity for the last three yrs. seilans water. shopping

a2t Thornley and lassop. beriinzton.
o }. Lot

Clessification

Jaitteaing with cropping. Stores sad pigs.

Yositen wa UnY o LALE umi]

FLgrEy

THORNLSY HalLlL Fauili

27 acres Qals;

0

362 acres: 85 acres sarley; 21 acres .Jheat;

21 acres Potatoes; 18 acres Swedes, rape and kalej; 9 acres TFallow;
65 acres seeds. ‘vhe rest perwanent grass. Une farw worked for

27 yrs. H.C.38, land. seat increased considerably this year.



Labour

5 with a boy, all local.

Machinery

Combine/drier, baler, # tructors (1 in very bed condition) with

Jodibine drier is

the

at}

Last

=N
™

WEL norse used

in machinery.

203l

#0stly free-dreining

Crops.

easterly section of the farm,

Fotation

3 whites, roots or seeds

rape, oats, wheat,

notato disease iua this field.

wheat, oats, swedes, barley,

Barley Field Apurovea sown at 11 - 12 st. yiela 23

#heat Capelile
Cats

Potatoes 2 redskians, % Mackintosh and

e l:edges,

Potash low occasionally.

4 seeds,

ocats,

1558,

Casuals for potato and hirvest.

post and Jire, fencing all

fhere the

~erious subsidence and pit-falls still active in the more
kY

nesar the Hartlepool rozd.

e.5. cassop Field ~ barley,

cats. Uat eelworm and &

3

16 acres - oats, seceds,

secds.

20 = 30

sown at 10 st yields 30 cwt.
20 - 25

reaks 6 tons.

s0il is thinnest less

outs,

little

potatoes,

cwt.
once
cwte

the biggest labour saviag systew since

Larze proportion of investment

sotatoes, wheat, buarley, swedes, cets undersn,.; marley Hill -

1

(410)

cwt.
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Uze a uigh proportion on the far.. but sell 150 ftons waiting for
the price. darly April sowing, Harvest second half of JSept. and early
Oct. Generslly supslied with seed. otored on the floor in old byre

and horse boxes.

Fertilizers: corn 15:10:1lo i.v.1l. No.kh.
rotatoes dL.v.li No.l.
High @ on three yr. seeds.
smmonium sulphate oa 1 yer-r ley. Very rarely top-

dress with Jditro&thalk. F.Y.n. spread =t the end of a ley and ploughed

in.
Cattle
Beef stores fatten=d. 32 cows Hereford X and Aungus X 35 calves
and own angus bull. 3ingle suckled but one has + calves. 31 yearlings.

Jormally sell off at 12 - 18 months. Replacements bought in including

Irish. Wormal field grazing.

n

Heep

19

160 ewes, 160 lambs half breds, rules and Sufiolk X. 2 tups
Suffolks, Jell laumbs when ready or seep on to finish oiff roots.

Clip own.,

Poultry

On farm.



(412)

Buildings

Mostly new buildings apart from an old stavlie and forgs, and old
byres. Jew granary, anew Dutch paran and lean-to. Jew large shed.

Buildings conveanient and storage usualiy sufficient for corn although

(=3

some way have to be sold.
ngeacies
raxton, general. inarts naswell, TJastle zZden. Auy in frowm Hexhean.

cienities

Main road. mains electricity and water. Shops at Tnornley and

Sunderland.

=]

sgification

2
3
W

Cropping and fattening. Single suckled calves.

Pan olJuY wlud sl

AHITa HOULw adt PnOiLaY

=i

he Farm

52% acres: Barley and ouats 20 ucres; Leys 8 scres; permunent grass

20 acres; Rough and House 4% acres.



No labour.

;achinery

. (413)

d.C.3. 14nd. in the family 60 yrs.

Tractor and siumple gear. The rest is hired. Last horse used

13 yrs. zgo. Not a very high oroportion of investment in nachinery.
S0il

Drainesge geaneral.y good as the land is near the limestone. Clay

in parts but the

a we t season.

Lrops

[

rotction

is periodically cleaned. Yields: U

lighter .and gives the best resulis especially in

was =t one time practised out now at bezt the land

ing I'ield approved seeds,

[

Barley sown at 12 st. yields 25 cwt. Bown in late april, harvest

septenber. Most

of the graia used on the farm. Iloor stored.

Parker of Blackhill, 7onsett suppylies seed.

Fertilizers
whole farm. To
iZnimals

Dairy herd.

comnpounds couwbined with barley only 2 tons on the

trouble.

Mixed mainly Shorthorns with syrshires anu Friesians.

9 cows, 7 in milk. ‘#Wop grade milk collected by Jorthern Dairies of

riddlesbrough.

Open field grazing. Aintered indoors. large
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concentrate feed in winter. replacements reared and bought in for

the last 4 yrs. when TT became compulsory. I used maialy dAngus

except for rearing. Bull calves sold at 1Z months.

Buildings

S0lid and built within the last 5C yrs. but .ot conveaient

planned.

Aagenciles

General but infreguent. Wo umarts attended.

menities

200 yds. to the main road. .ains electricity and water.

or

Shopping

at Thornley and Jheatley Hill. Bigger things at Durham and Stockton.

Classification

Milk with subsidiary entsrprises.

Fai H5UU00Y o Ll aell

WESY FPArM, OLU WINGALl

The Farm

120t acres: Barley 30 acres; wheat 11 acres; oats 5 acres;



Potatoes 5 acres; Turaips 2% acres; Leys 25 acres; Permanent grass

15 acres; Rest rough. One farm worked. HN.C.5. land. Farmed

in partnership for one year only but in the family for 30 years.

Labour

1l man with casuwals. Casuals are very easy to find for this

farm.

Machinery

1 Ferguson, 1 Nuffield tractor, Bag combine, Bag drier, Disc

harrows, mould board plough, Drill fertilizer spinner,

binaer, kill, Corn drill, Combine drier and baler best thing since

the war. Last horse used ¢ yrs. ago. High proportion ilanvested

in machinery.

Soil

Drainage wet near the roxd where marked on the

o1

general. Yields similar but the wet fields are the

Crops

Barley after barley. WNever follow barley with
Field Approved seeds one year followed by own seed.

up to a ton, barley. Ssgring wheat similar. Yields

man. rencing

worst.

another corn.
+t 1z st yield

lower than

winter wheat but can always =)kl for biscuits. Fotatoes 6 tons per

grass cutter,

(4:

5)
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acres. Keep % of corn. Dry and wait for the price, but some sold
straight away. Sown mid-april, Harvest Sept. Granary_stored. Sold
to Teeside Farmers and Milnes of Chester. Fertilizers - Geaersl having
tried all kinds of compounds using advice of fertiliser firms. Top
dress with Jitro-chelk. Local tip ruined a clover field by choking

the crop with paper. COtherwise ao trouble.

Animals

15 stores. sangus X Hereford. osuy as calves sell as stores.

Jas in wilk till 3 - 4 yrs. ago when found aifficulty in getting

permanent labour. Open field grazing. Lets grazing to local farmer.
Poultry

80 layers for local sale.

Mostly very old. One new. ‘torage is good enough but machinery

has to stay out all the year.

Lgencies

Paxton snd local blacksmith for servicing. Seed to Jelton and

Teeside Farmers. sarts. 3Suy at Darlington sell locally.
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dmenities

Mains water and electricity. Shopping Jheatley Hill Co-op.

Clessification
4. Tropping with store raising.

Lo <LUDY WamdTY

T ¥agii, JBsAVTWY d1LL

The Farm

16G ascres: Barley 50 acres; Potatoes 7 acres: Grass the rest.

worked. s.v.B. land. .Jorked in family for 35 yrs.

@)
=]
™
Hy
I
2]
=]

Labour

5 men. 2 hoys. Two of the ien mostly work on the wilk rounds.

Machinery

Tractor and usuzl gear. fHorage harvester. bLrier but no combiune,
hired. Last horse wed a year ago. The muwin investment is in stock

and buildings.

3

(o]
(=8
—

Drainaze is generally poor becsuse of mining subsidence. It has

)

-
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been tiled. Jorst drainasge warked on the map. On analysis potasin
generally low and phosphate very low. Yields similer on all the

fields.
Hotation

Vo strict rotation. Folicy to keep the grass uear the faru.
Some fields fragmented and a good distance from the farw. “ear the
farm 3 yr. ley with 2 or % yrs. of barley. away Irom the farm bearley
and 1 yr. ley. FPFallas szed followed by own sown ot 12 - 14 st.
yield 2C cﬁt. sackintosh potatoes (out of redskins) 7 - & tons.
411 grain sold after storing for the price. Sowing started 2nd week

April, Harvest 3Sept. Floor storage. Sold to maddicks of 3tockton.

Fertilizers: Basic slug, superphosphate, muriste of potash.
Mainly plzced on the grass to build up the reguired units. Top

dress with compound 2 4 tons of ditro-chalk per year.
Only trouble Redshank.

Dairy herd of Ayrshires and friesians. 30 in milk with
follovers. #i.h.8. collect on exchange basis to return bottles for
two milk rounds. Cow lhouse milking system. 1n for wianter and fed
on concentrates and silage. Jull calves sbld of i straight away.
Zeplacenents rearea aad nought. Foultry - 200 hens aearing the

end of luying when they will be finished with.
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0la and badly laid out. In stoune and brick.

Agencies

Paxton for servicing. waddicks tage the grain. Larts -

Dar.in.ton, Carlisle and rfenrith for wneef.

Amenities

Mains water and electricity znd sewage. Shogs in the village.

_irectly on the main road.

Specie]l features

Fregmentation. silage used lust yesr but this year entirely hay.

clasgificetion

Milk with subsidiary enterprises.

Fasm < rupf CoaniY ONs

LG CROWS pulddse #udn whesntlLeY dllLL

The Farm

157 acres: Barley w0 acres; lats 20 scres;i fheat 60 acres;

<z ) . : .
Hay 4C acres; Permznent pasture 47 acres.



Cne farm but 14 acres of isoclated lund &t Thornley worked for

over 100 years. The rest farmed since 1929. 2Al1 H.v.u. land.

Labour
2 permanent and stable. .ith casuals.

machinery

Practor and combine. o arier. Buler yerhaps this year. Tormal

gear. Large proportion invested in machinery. Last horse 3 yrs.
280
s0il

Bad draiaage because of subsidence. 'Tiled but broken and

shifted. Hedges &ll over farm. BPBiggest deficiency was in lime.

Put two tons to the ccre. last year.  gimilar yields from all
fields.
Botation

Finished with potatoes because the lund tov heavy.to harvest
them. 3 yeurs ley followed oy corn. dew oedigree seed from Vebbs

pre-dresged used regularly. Barley at 12 st. to the ucre with

L cwt. compound .ross bone yiclds % cwt. now. Yields were previously

around the ton: mark but now more planning and vetter fertilizer

practice has brought great improvement.,

(420)
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Dryish year is by far the best. Keep % of corn about 15 - 20
tons. Sell ?, about 40 tons. Sold at best price after storing on
the floor. .Jebbs supply the seed.

Fertilisers: & cwt. compound down the spout. Top dress the
grass with daglescliffe compound. attampt to keep a balsnce of

F.Y.M. and compound. <o high nitrogen. No serious trouble.
Cattle

56 average bezsts but up to 70. Aear to store or beef. liixed
breeds. Buy in and breed & few self. 70 Masham ewes with Suffolk
tup. Sell lambs fat. Breed own revlucements. Clip own wool

despatched to Henry Bell of Hexham (Wool kkt. Bd.)
Buildings

Well maintained and reasonably arranged.buildings. Fairly

modern. Farm house new.
Aﬁénities

Mains water and electricity. Shopping in the village.
Aencies

Various agents. Marts - Haswell, Castle xden znd local.

Classification

Cropping with fattening.



FaARM SWUDY THENTY TwQ

WESL Fasli OLD JINGAT

The Farm

lil acres: Yheat 21 acres; Oats 21 acres; Rough grazing 42 acres;
Fotatoes 7 acres; Turnios b acres. Less corn and wore grase than

usual.

One farm worked since 1905 in the family. w.v.5. land.
Labour

Cne man with casuals.
Machinery

2 tractors Massey Ferguson with the normal gear. Deteriorate
Fapidly and replaced frequently. Baler pideup. Grass cutter,
elevator. Wo combine/drier as short on storage. o silape made.
Baler - has made the biggest difference since the war in saving
labour. Last horze used 5 yrs. ago. High proportion invested in

machinery. Increasing investuent each year.

Soil

Drainage bad generally because of subsideace. .ome recatly

installed but too deep. Generaily on the shallower soils the drainage


http://rn3.de
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is free. HMixed hedges ana post and wire. ell maintained. oseveral
fields analyszd and generally iow in ootash. The wheat field east

of the quarry has the deepest s0il and gives the best yields.
Rotation

7 - & wcres .lanted every year anc circulated round the farm
to c¢lean. The land is generally very clean. «ever follows grass

with wheat because the seed bed is too dusty.

Yields - Barley at 12 st. gives 30 cwt. in the best field.
J. Yheat pedigree at 1i -~ 12 st. gives 30 cwt. on the
best and 25 on the rest.
3. #Wheat &t 1+ st. about a ton.
Oats 'ore ton.

‘otatoes 5 - 6 toas.

3ell &1l tne wheat mostly «fter kee ing till spring. The
rest used on farm. Started sowing spring wheat on april lb. Harvest
~ugust Zept. because the land is dry. seed from Bibby's, .Jebbs,

Teesdale TFarmers, Kentoa Bridon. I'loor storage~ limited.

dertilizers : Fisons 52 on corn Fisons 45 and 46 on .otatoes, roots.
Basic slag on turnips too. 2% = % cwt. down the spout on spring corn.
Jinter wheut not much but top-dressed with compound. This year basic
zlag will feature high in the fertilizer grogramme. Javing a little
to pay for machinery and buildings. ./ill be a,..lied on grass.

7o trouble.
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Animals

Geanerally 5C but up to 706 a yr. Hereford X; rriesian % Angus bull.

Shorthorn; aberdeen ingus; Friesian. 3uy in JFriesian calves at 4 - 5

=]

months, s=ell fat. Buy in at suckle sales and rear owa repjlicementse.

Ome doubled suckled obut now single suckled. 13 calves vought in and
pail fed. Great amount of coancatrates used ia the winter. formelly
brought in for the winter to loose boxes, yara byre. In good winter

some left out.

Own bull. Good reputation with showing bessts. 5ell top
cguality to good wutchers. Jilmost every yr. lose 1 beast + Joha's
disease. Jent out of igs two yrs. &go. Poultry - 700 free range

t111l Jecying then in deep litter. 3Sell at the door and old hens

H

old as fatstock.

4]
14}

Luildings

0ld, bac. 0ld graaary. Jew fold yd. 12 yrs. Jdell enough
lay out, machinery left out. iefusszo grant for 3 bay 12' iuplement
shed.

sgencies

Orde and Teesdale of Darlington and rfaxton for servicing and
mechinery supplies. Seed to Jultons of Gainiord anc Teesdale
Farmers. IHarts - Buy Darlington,, Tow Law and occasionally Hexham.

S5ell Castle Eden and Haswell.
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Amenities

Mains water and electricity. Shopping in 'heatley Hilland

i

Jingate. main stuff Darlington and occasionally istockton.
vlassificstion

Srovwping aand fattening, single sucxle and pail feed.
Special

Trouble withtrespass and dogs, therefore ao sheep.

Foam oL UUY

Skall HULplou SOUtH OF OLy Jdlduais . Usadrles

The Farm

40 - 50 acres. o farm house. ''wo brothers live in council
house Jheatley Hill. 15 :cres barley, 10 acres wheat, © ucres votatoes,
15 acres grass. Sheds for puildiang. liothing substanticl. Very well

tarmed. Awaiting a farm.
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FARI 21 UDY 1N TY FOUR

ALlNGaY s GalGe Fadi, JLdGars

e

’he arm

37C acres : Barley 106 acres; Cats 35 ucres; .[. Jheat z3 acres;
b 7

g; -—eeds 107 acres;

o
{

rotatoes 1z wcres; Turaips 11 acres; Fallow 9 acr
Permznent pasture 65 permanent pasturs. Just returned 5C.acres of

seeds to perusnent pasture.

Une farm worked for 30 years, N...5. land.

Labour

2 wmen one lad znd casuals. SBtable.

wachinery

4 tractors, mler, two combines but one canaibalised, baggers,
driers combine corn drill, two 3 furrow ploughs, rotavator, other
usuzl gear. Baler by far the uviggest labour saver since the war.
Last horse used 13 yrs. ago. High proportion oif investwent in

machinery.

Drainage

Has been tiled but broken by subsidence. Own ditching machine
znd cleared out 2% thousand yards of main gutter .ast yr. which started

the drains flowing in places. This yr. % thousand yards to be done.
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A few -hedges but mainly pig netting with a single parbed strand.
Time is regularly low and the barley land is regularly tested and
dressed thus taking lime round the farm. ©6 fields to the aorth were

ploughea out from rough: land but are not very good.

Cropns
~LLoDs

Occasionalliy bought pedigree seeds vut list time leatherjackets
took the lot. Meinly field asproved seec. Barley at 1l st. gives 1
ton.; .heat % a ton to Z tons dependin, -n the winter. Jheat follows
the fallow. 3 yrs. grass, 2 corn, potatoes/turnips/fallow, z corn,

grass., Potatoes o - 7 tomns. Leather jacket hes been & persistent

N

problem. 32ell all barley. sell % oats. Store for price. 35ell all

wheat. ¥loor stored.

Fertiligers

Corn down the spout - 3 cwt. high N. .rossbone on barley.
10:10:15 on oats. Occasionally low N on winter wheat then 2 cwt.
iJitro chalk., Grassz 3 cwt., 10:1lo:15. Basic slag on pasture and some

seeds. Sow start 7 - & april. Harvest last deptember.

Animals

Ho cattle but buying some in this hack end. theep 120 ewes
Suffolk X White face, mainly Mules, some 3waledales. Huffolk tups
£ both died this yr. so need replacements. Used to lemb in January

T

now in Feb. - March and a second drop in April. lear to fat. Buy
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in replacements. Buy at 5cots Gap Tow Law. Hell Castle Zden, Haswell

Clip wool to the board. Small investnient.

Buildings

Olc with new rooves. ‘ot in had coadition. I large pluaces

é¢orresvondaing to 32 stall byre. ..08t of machinery kept indoors.

Apencies

Paxton. Lorn to Byers of York znd from Byers of York. Clover
mixture from Zenton. Marts mentioned in sheep section. 3tockton

used occasionally Stockton end private.

smenities

Mains water and electricity. Shopping Jingate and Jest

Hartlepool,

Classific.tion

Cropping with sheen.
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Fade Suowl Tl Y Mivis

AuRives JULLAGS FadiM

The Farm

79 acres: 14 Spring Yheat; 7 roots; v Barley; 6 Ceis; v rotatoes;
Rest new leys. One fara. Owner occupied. Ia the family since 1895.
Labour

1 man and one boy.
Machinery

dot highly mechanised. ‘'ractor with asormal cultivation gear
but o comwine or drier. Other machinery is hired. The tractor is
the biggest boon since the war. Jot a lot iavested in machinery.

Last horse used in 1956.

Soil
211 the farm is tiled but odd .atches where subsidence has
interfered there is wetness. Cn mozt of the land it is policy to wait

till the.ground is dried to sovme depth vefore ploughing or other work.
This is jerhaps the reason for poorer yields on neighbouring faras.
The majority of the farm is hedped but diviaing fences in luarge field
are wire. Lime is occasionally low but other things seem 0.X. A

dry yecr is sreferred.
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Crops

4 - 5 yrs. seeds, potatoszs, 2 cor., roots, 2 cora, back to grass.

Pedigree Spriung wheat at 12 st. ;ield 55 cwt. to 2 tons. Field App
Bariey at 1C - 11 st. give 30 - 35 cwt. Potatoes § ~ 1C tons. Very
good potato land. All yields high. All oats kept oa farm. ‘The

rest is sold after storin, for the Lrice. Sow first in 64 in zad

week of ,pril. Harvest late 3Jept. BSpring wheat frow Kenton Bridon.

Berley .ondor sceds. 3tored in the gack and tareshed for sale.
Tertilizer

Basic slug and 3% - 4 cwt. compound un all maiden seeds. 3 - 4
cwt. compound broadcust on corn, but not after sotatoes. FYM on roo.s.

1.1 on _.otatoes. TFis.uns and Jross none on grass with a little Y¥itro-

chalk. do trouble.
Anjuwals

Dairy herd of Ayrshires 21 in wilk working up to zb. VT
collects milk. 35tall dairy. Paadock grazing. Slow start out with
rain caanot keep up with the grass. Bull calves gold straignt off.
Hefers resred. Own .Lyrshire bull. Vinter iadoors. <Joudceatrates
after working up vith oats. last yeur lost all czlves &8s oull dog

calves because of new bull. One cow has Tew Foresxt disease.
Buildings

0ld and new but designed and laid out to own plan, but low on
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corn store.

agenciss

Paxton for servicing. Corn to Teeside Farmers and roster and

Armstrong. Market Darlingtorn.

smenities

LAY

mains water elesctricity aand sewa,e. <00 yds. from medn road.

~hopping at fingzte, .tockton and Kiddlesdrough.

Classification

1dilk with subsidiary enterprise.

LR 5.UDY 1WedY SaVan

LHy GRANGe LRIMDON GRANum

-

The Parm

75 acres: Barley 28% acres; jheat 3 acres; Potatoes 5 ucres;
Turnips 5 zcres; Jeeds -nd yr. 8 acres, lst yr. 4 acres, £.G. 5 acres,
Rough Ground 19. Cne farm i.veB. land farmed since 1937, in

family since 1907,

TLabour

Since out of milk one year only one casual-semi permanent.
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Machinery

Tractors and usual cultivation gesr. Combine bagger sut
no drier. Baler. Tractor biggest improvement since the war.
Last horce used & - & yrs. ago but still 4 horses on the faruw
for showing. Small farm snd large proportion of iavestuent in

machinery.
So0ils

Drainage. Wet places along valley marked on the map. Piped
but subsidence. Jitfalls frequent and still sctive. Cenerally
drainage good as near the limestoae. Fencing mixed. Yields

similar on all the land. . .
Crops N

'Strict rotation. .otatoes, turnips, 2 corn, ses=ds, cora, back g
to roote. ¥ields: Pallss znd Varda barley at 12 st. 25 - 3C cwt.
Capellie wheat 25 cwt. Dubar standard, iackintosh, Lajestic

potatces 5 - b tons. Af% new s»ed.

if pigs on the farm keep about % corn on farm. April sow
Sept. harvest. Average year preferred not too wet not dry. Supplied
} generally. SoWdmuch pedigree seed every yr. and follow with own.
Floor storage waiting for the price till Dec. or Jan. unless need

money. Fertilizer practice. Compounds on the lot. Round the farm

with potato manure. Broadéast at 2% - 3 cwt. for cora and 20 - 12{:!>
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cwt. for roots. Top-dress with compcund only if backwards. Cnce
used superphosphate to a large degree. Next yr. will use super-

phosphate again on all the land. Basic slag round % of the farm.
Limed six fields 3 yrs. ago. Al11 the corn is dressed and no

trouble with disease.

Animals

Cattle out of dairy one year. Wow raising stock to 50 - 55
average but low at sreseant because of the beef situation. 6 cows
single wuckling. 30 young stores. ¥Friesian X. Sell followsing year
as stores. Use A.l. In for winter using owa oats and concenirates.
Free from trouble. Buy in aand rear own re)lacements. Upen field

grazing with occasional strio graszing. Sheep - HNone this year but

will stock up for the winter. Poultry - 1.0 deep litter.
Bujldings .

Mainly old but new hay sheds and a new Dutch barn. Storage

not sufficient but aot too pbadly off.

Amenities

—

Directly on the mein rowud. Lains water and elsctricity.

shopping Trimdon Grange and Darlington.

Agencies

Fewsters and Teeside Farmers and geaeral apents. Marts -

parlington mainly but Hexham and Hawes occasionally wainly for the ride.
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Although out of milk still run retail milk round which brings
in £10 - £11 a week and is an essential part of the Business. Buy

in milk from the M.M.B. .
Classification

b)

Cropping aad rearing single and multiple =suckle &nd stores,

with retail milk round.

Paadi Lp'LUDY CLGENGTY Slodl

0l S1ul Wadin wetlmbUN

ihe Farn

116 acres : Barley 28 acres; Qats 3 acres; Turaips O zcres;

Seeds 28 acres. One farm, N.C.o., worked for 32 yrs.

Labour

casuals only.

Machinery

Two tractors with usual cultivation gear. No combine/drier.

A1l the rest hired. Last horse six yrs. ago. .slthough comparatively

little machinery this still represents a high proportion of i.vestment.



Soils

Drainz.e is not good. Much of the land is pipsd but this has
been ruined by subsidence. Mainly hedies but mixed and aot very

4ell maintained. On analysis 3 yrs. ago the grassland was deficient

in lime.
Rotation

Keep clean but by no weans strict rotation. Xoughly 5 - © yr.
cycles. Yields - Proctor Union and Varda Barley &t lec st. 22 cwt.
Oats 15 cwt. Very ppor potato lahd therefore not use them. Use
all the oats on the farnm zad keep 1 ton of barley. Sell the rest
after storing for the price. Sowing on the 1st April, in by the

end of wept. Bulk storage.

rertilizers: Broadcast 3 cwt. high [ compound anu toy aress
with ¥itro-chalk. Grass top-dressed with Jitro chalk. ‘lo trouble

from disease.

spimale

Fatteaing stores. Jhorthora X kriesiesn X fAnpgus. 25 on the farm
on average. Buy in ana rear own repluceuments. Single suckle, with
the odd one pail fed. Usuxlly buy in & bull. 411l sold fat. Jlormzlly

free of trouble.
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Buildings .

e e i,

Mainly old and brick, one byre stone. HNot a comnveaient lay out.
The rooves are good. Low in machinery ctorage space, but slenty
of granary room.

Agencies

1f. iladdicks take the corn.

¢

Does ll servicing on the farm by =

marts - 2uy at Darlington and sell at edyefield.

Amenities

#% wile to the wmain road. Hains water and electricity. cShopping

in the village and occasionally at Darlin,_ton.

Glaggification

Cropping anc fattening, single suckled and stores.

Frgin o UDY Pasd Y il

DATRY Pasun UanpoN COLLIskY

The Farm

45% acres: Y% acres wheat, 7 acres barley; 154 acres seeds;
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8 acres permanent grass; 4 acres rough grazing. One farm with 32 acres

of own land and rest J.U.s. Farmed for z& yrs.



Labour

Casual only because work in coajunction with & friena mainly.
Machinery

Grass cutter, plough, harrows, turner, manure drili, seed drill,
tractor. No combine/drier hired or uze friends. Hired combine baler
has made the biggest difference since the war. Last horse 7 yrs. ago.
High investment in machinery because it is continually being replaced.

#slways bought new.

Drainage

N.C.8., field not so good because fairly heavy and pipes

disturbed. 3est of the farm is not bad and fairly dry. Mainly
hedges and very well maintained. Lime anslysis regular and

deficiencies kept up. Similar yields throughout.
Crops

Roztion. 3 yrs. grass, barley, wheat, varley, oduck to grass.
Field approved anc once grown sesds new every year. Barley at 12 st.
28 cwt.}; Jheat at 12 st., 30 normal but once 45 cwt. Keep 20% sell

80% after storinz for the price. floor stored in byre. JSowed in 1. st
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week 3n April. In by late Sept. General suppliers.

FFertilizers: Compounds broadcast at 3 cwt. Round the farm

with potato manure and high N. 1f nesded top-dress with hitro-

chalk. wWinter wheat top-dressed at 3% cwt. muck and sewage goes
on the grass land and goes round the farm in % yrs. Generally

clear but three yrs. ago smevere leatherj.cket trouble but cured in time

with Diddimeack.

Animals

Dairy retail ousiaess, buying in wilk. fatstock. [Fatten
stores Friesian A bought in as calves. 10 on farm usually. dell
fat. Open grazed. sSrought in for the wiater and fed on concentrates.

Poultry - 4 - 500 brought in from raange to lay on litter.

puildings

Goou. Jew buitch barn ouilt self. Gooa storage.

jsgencies

Servicing self. .ell gnerally to various eagents. .sarts -

Sedgefield and occasionally Darlington.

Amenities

On main road. Mains electricity and water. Shopping in the

village.



Clessification

Cropping with fatteaing.

fAadri »iUDY PdIRTY

Shalis bULDING WslloON COLLIaxY

36% acres of very badly used land. .11 down to grass this year
and full of weeds. Jhen was oloughed far too shallow and untidy

giving good growth of weeds which now choke most of the grass land.

4 few stores fattened and the rest of the land is let for poor graziag.

Good land ruined. Good drainage, withia three feet of the limestone.

Buildings - ramshackle sheds. Zguipmenl negligible.

Gut of wilk &bout six yrs. ago because could not toleragfe the
Ministry regulations. Out of arable this year. GCut of farming next
ear? No labour. Fences jpoorly maintsined. Rented lana reverting

A n <

to scrub.

Pord S100Y YolwlY UNa

GRufN HILLS FAGM aHeelLsY EILL JUGCUION

The Farm

250 acres: Barley and oats 65 acres; Roots lacre; Seeds 55 acres
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for hay and the reszt for grazing. One ferm, J...B. land, worked

since 1948,
Labour

2 - one on the farm, :nd one travels one mile.
Machinery

Trector, baler, drill, elevator, to combine/drier.
Soil

Yields similar except on the moor which was brought under

» 1ot of lime.

m

cultivation in 1949, and is still very poor. Use

Fencing mainly post and wire.

Rotation

ot strict at all. Rather confused. sow mid April)in by late
Sept. Field ipproved seed bought in regularly. Keep all the oats,
% of the barley sold. ell strazight off. Seed frow Forster w«nd
hirmstrong, worgans of shincliffe and Jebos. No storesge whatsoever.
Fertilizers - regular compounds Fisons 52 and 1CI. rossbone high N
. L~uck on the grass. Rdain

)

and .Jebbs high 7. ¥itro chalk topdressin

wash from the woods ruined crops at the top fields for two seasons.
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Cattle

Dairy herd of Friesians 16 in milk. 50 - 60 multiple suckled
fatstock including older dairy cows which give suificient milk for

multiple suckling. Z3ear own replacements mai..ly with own Hereford

e

bull but & few calves are brought in. Friesian and ‘yrshires. Open

grazed. All in for winter. Sell fat.

Sheep

5C ewes, 68 lumbs. 5ell when ready fat at Haswell and Castle

Fden. ¢lip own sheep.
Agencies

Paxton for servicing. Dobson takes the grain. Hawdon colliery
takes some oats and hay. Marts - Haswell and Castle xden generally

but occasionally rough beasts go to Gateshead.
Amenities

Mains water and electricity. Shozping at Jheutley Hill,

Parlington and Hewcastle.
Classification

Mixed farming.
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fAe sTUDY WHIRTY WHiik

WEST WOUDBURN Fagin #lvbays

104 wcres: Barley 22 acres; <oots 15 acres; Oats 6 acres;
o . A o~ 2 b . 7 3 i — .. s PR -
Yheat 6 acres; Seeds 10U acres; .Jood © acres; F. Grass 37 acres.

One farm owner worked since 1930Q.

Lebour
1 lad: &and casuals. 47 for potato picking last year.
Mechihery

2 tractors one ten years old @zud one older, diesel and
paraftin. Baler, muck spreader, binder and the usual cultivation
gear. do combine/drier. 111 the corn is contract combinsd and
dried exapt the wheat which is doune with a binder because the straw
ig required. Hydraulic lifting gear aad noser take-off, drills

and normal sowing gear.

High proosortion of investment in machinery for & farm of this
size. Changing old paraffin tractor for & diesel this yeer, out
could reslly work another 50 acres with the wachinery on the farm.
Combining has made the biggest difference since the war in saving
labour. liachinery is obought reconditicned and new. <he lest horse

was used 7/ years ago.



[
o}

‘,.I.
[

Drainage is shown on the map. HMost of the farm has been pived
but this has been ruined by serious subsidence which results in
ponds forming after even light rainfall and some of thewm are now

=]

rermanent and forming peat. Hedges are predominant and are aloag &ll

the roads. Uccasiohal wood fences and post and wire. The soil has
been analysed anc is generally good. ‘+he fields at the top near

Trimdon Colliery are particuluarly good for potatoes.
fotation

o strict rotation. 3ow down to temporary grass and then
plough up for potatoes then 2 barley, roots, barley or wheat and back
to seeds. Yields - Tield Approved seeds from Northern Farmers,
Barley a st. gilves 25 = 30 cwi; wheat & 2 st. 20 - 25 cwt.;
Barl t 10 st. g 5 30 t; whe t 12 st. 20 25 cwt
Potatoes ave_ age 0,7,5 tons but anear Irimdon have had 10. Barley
and oats kept on the farm. Jheat is stored in the stack and threshed

in spring to sell at the best price. Started sowing on 15th 4April.

in by the end of September.

Fertilizers : Iol High § Ho. 4 for the corn, C.v.r. tHo. 1 and

nitro-chalk; Broadcast ut 3 cwt. on barley, % on oats; .jheat top

2,

ressed with Jitro-chalk; rotatoes % tone no. 1 U.v.E,; Grass has

basic slag and is topdressed with Hitro chalk and compound after the

first grazing; Muck is used on turnips or on potatoes when they follow

stubnle. No trouble.
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Anigsls

un the way out of milk. Jjorking down to # Friesian cows.
Milk collected by Jellfisld C.d.5. Dairy stall system of milking

with pipe and bucket. Always keep the calves. VMow bullding up
¥ bt & ur

fatstock. 5 Hereford X on multiple suckle using A.1. also buy in
end rear on the pail. wormal open field graziag. In for winter

ana heavy concentrates with barley and o:nts. Sheep - 43 ewes with

lambs (83). nixed breeds but going to concentrate on compact
Fules. Suffolk tup. Laubed Zad week in l.arcn but will be earlier

next year. $211 us fat lambs. Clippsd o.n wool lest year, but not
this year - contract. :lo trouble. Pigs - 1Z sows ana boar. 1
Landrace, one «gsex vbut mzinly Lzrge .‘hitcs. Keep for bacon, but if
pushed sell &s pork. Use infra-red lamps when in pig but they are

otherwise in loose boxes. . Froultry just for the farm.

Buildings

Very reasonable.

sgencies

Paxton for servicing. WNorthern Parmers and Forster and aArmstrong
of wWest Hartlepool take the corn. Marts - sell at Haswell and Castle

sden. dJot much private.
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Amenities

175 yds. to the main road. mains water znd electricity.

Shopping at Yingate and Jest Hartlepool.

Classiiication

Hixed farming at present, but noving towards atteuing with

cropping.

FArxm StopY CHIRTY FOUK

AUULULaNve CLUbs #ane HULWUN HaneyY

The Farm

155 acres: Barley 52 ucres; (ats 6 acres; Roots 8 acres; Leys 58
acres; P. grass Y acres. Rough inclucing woodland 20} acres.
One farm owner. .Jorked for 6 months by present farmer but in the

family for at least 100 yrs.
Lapbour

1l man locel. ‘o casuuals.,
Machinery

2 tractors, baler, grass cutter aad usual cultivation and sowing
gear, o compine as the neighbour does it all. tiiost of the machinery

is new, having been purchased within the last five yrs. Vacuum slurry
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tank. The baler is the biggest labour saver since

horse used in 1963 but still have one on the far

proportion of investment in machinery. o5t in stock.

Soil

¥alrly good drainage except whers pit suvsidence causes ponding.

No outlet possible. 411 piped ano they still run. ripes ana

-t
WL

horseshoes are cleaned u» one at a time periodically. edges mainly

on the boundaries out scwe fields ave split with jost ana wire. Field

¥ on the map anslysed with pH 4.9 Phmephate :.2cium end Potash iLow ufter
being down to permenent gress, rield Y has better yields generally.
Rotaticn

Jot strict. wostly varley for as long as possible. Roots, 2 - 3

yr. ley and 3 - 4 yrs. barley. rfedigree seed all round then follow

with one field a year redigree ana once grown owa seed. Varda

Barley at 12 st. gave 3C cwt. last yr.

This yr. at 10 st. In
past on a yloushed out jpasture at Y st. gave 2 tons. Ainter wheat

gave such coasistently low yields that it is ao longer grown., all

the grain is used on the farm after storing on the pranary ifloor.

Parkers of 3ristol supply the seed through an agent.

<

Fertilizers - 3 cwt. dow. the spout of high ¥ 16:9:9 for the corn.

S cwt. of 7:7:10 and F.Y.in. for the tuips. Top dress as needed for
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example om@ field got 1% cwt. this year and the other very little.

Jew enterprise is spreading liguid slurry from the pig hoxes.
oused on concrete and liquid runs down shute into large concreted
well behind the pigrery. ‘'ransported by vacuum tsnker and sprezd at
1,000 gallons to the acre- on leys. Occasionally top dress grass with
Ammonium sulphate but this will probvebly cease when the slurry pnrocess

zets under way. Corn top dressed occesionally with annomiuwm sulphate,
Trouble from leatherjackeis cured with Gamwacol,

Aanimals

Gone out of milk lest feptember, 14 mixed beasts in milk.
Jow 27 beasts. 1 cow, 2 steers and 4 heifers under 18 wohths and
6 steers and 1% heifers from 18 months to two yrs. Mixed Aberdeen

Angus, Shorthorn and Hereford. Sell fat. ©Once reared own uow buy

in. wmultiule suckled on the one cow as she can take them. Brought

in for winter and fed on vurley and turnips. No concentruate, Open
field greziug. sheep - 1 tuy Blue face Teicester, 79 ewes .walesdales,

1 hog, 110 lambs, 120 lambs from the hills from lst Jov. to 1lst 4april,
then back to the hills after fatteaing on turaips. Buy in hogs inwinter
to finish off the turnips and sola fat. Lambs zolu iat. Laabing on

1st dpril. <lip own. rerhaps bring some large ones in for the

winter and try early lamping this year. Pigs - 9 in pig, 20 sows

1 boar Large Jjhite, 230 on ths farm at sresent but tais fluctuates.
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Breed own up to pork fatabpck stage. Maialy Large Vhites but two

Landrace X sows. Poultry - 25 for farm usze. Sree yard range.
Buildings

014 and brick but roofin. wmaintained. Improved :zad modified in

stages to suit the chaaging systent.

peencies

Paxtons, Jeashams, cnu (Gillo. Lerts - bDarliangton only, for

selling as fatstock goes to EMC, _Luy in all over the .iorth of ingland.

menities
L1lmost on the main road. ains water and electricity. chopping

at trevelling shop «nd parlington ana . Hartlepool.

Special Considerations

The aim of this enterprise is to gear all the grain to the pigs
which suo ly the slurry for the graas which feeds the sheep. lhere
will be no room for cattle in the future. Tae land is not good for
potatoes huvin only 4,5,6 toas to the zcre. so potatoes are ao

longer iacluded in the rdéation.

classification

Pigs ana sheep with crops gearzd to the livestock.



Faciy STUDY TdIXTY 5IX

SLaCnsiwy nILL Fare bBULTON deolRY

The Farm

99 scres: Barley 11 acres; Cats

Ryegrass 2 acres; Tew Leys 31z acres;

P.G. in boggy field ¥ acres. Une farm worked. Jwner. Faimec

giace 1937 when moved from Jynyard.
labour
One lad :Srom Yrimdon.

smechinery

sJombine, baler, 1 new tractor .and two very old useless oncs.

pinder, rotaveator, :loughs,discs. combining anc bhaling huve made

the biggest difference in labour saving since the war, Last norse
5 yrs. ago. A high proportion of investment in muchinery cogsidering

the size of the farum.

Soil

The fara lics in extremely hummocky lana. The tops are in

places clayey where the top soil has beea stripped ofi. in other

places uiore =xtensive tops are guite t

nickly covered with & good loam
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while the lower slopes leading to mein drainage courses are stripped
and expose nszavy clayey soils. Thers is therefoce a0 simple
pattern. 4 main water course ca: be distinguished through the farm
but as on neighbouring faris there are depressions whnich seeu to
lead nowhere in particular. “There is also the interfe.ence of a

long pitfall depression in one field. this is fenced off but

gtill irdterferes with the drainage. The maian vsater course is

apparently blocked outside the farm anc needs regraaing to the
coast which would be very expensive. ..t precent therefore although

arains on the farm ecre kept clean thay fill back in the valley
bottom. This means that the bog field is very wet and unmanageable.
It is doubtful whether this is & recent thing though for the field

has guite a cepth of peaty soil developed over it.

doundaries are wmei.ly in hedges but sost and wire is being
used for all new divisions. Only one field wss noted as aneeding
lime recently but this is no real indication as the farmer's
understanding of chemicals and their use is limited. He does not
bother with analysis. The stronger land seems geaerally less good.
This way o= due to the difficulty in cultivation out this is
doubtful; it is by no sieans very strong: it may be rather that the
lighter land has wore mature soils and where there has been movement

the light =so0ils of lower placec i: thickened by accumulation.
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Crops

The land "was not strong enough for wheat" therefore the farmer
changed to barley. If present practice is any indication it is not
that the land is not strong enough but that it is overworked. Wheat
gave about a ton per acre and was abandoned. Rica seed, cross—
drilled at 10 st. give 25 - 30 cwt. Once 36 cwt. after long grass.
Onward oats give one ton, Pedigree seeds are followed by once grown

of own and othersbought privately.

Rotation is at present not in a very definite state. It is working
towards 3 - 4 yrs. grass, turnips, barley, turniés, barley, oats, seeds.
Alternating to a large extent. Most of the corn is used on the farm and
more bought in. Hay is bought in also., Seed is however sold from the

Pedigree as once grown,

Sowing this year late April., One field of turnips was precision
drilled and largely failed because of the dry period and over working

the land. It was resown in the last week of June.

Apart from the Pedigree, seed is bought in privately. Last year
from H, Bell of 0ld Cassop. Stored in various places including a

granary loft and boxes.

Fertiligzer practice consists of varying amounts of ICI, CCF 1 with
occasional topdressing of the same fertilizer. The farmer does not believe
in chalk or nitrogen. Muck is spread on ploughed land and the old grass

gets CCF 1.
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Cattle

Uairy herd of Friesians. Once 18 in wilk but now down to 10.

sel. used.

Ly

tall milked. Strip grazed ovn ryegrass but otherwise open
field. Beef. Use owa calves. Once sold all but for the lust two
yrs. keep them aud rear to fifteen months. Fore corn is sown and more
calves kept in summner. 12z - 15 are pail tew. <nly trouble is

recurring mastitis.
Shee

2G ewes Grer face and .cotch., 42 lambs. ouffolik tup. Jell
lawmbs fat. . tosped cliuping own shzep this year. Zuy in own

repslacements, mainly old ewes.

rigs
One sow out when she pigs will probably go out of pigs.
foultry

30 hens in the yacd for farm use. 435 in the battery ousiness

but now out.

Agencies

411 the servicing done self. warts - dDarlington for cows, Castle

Zden and Haswell for beef and privately.



amenities

Maing water and electricity. Shopping at .Ltaticn Town and

Jingate and travelling shops. i#Hain shopping at Larlington.
Classification

Varies from mixed farming to milk with subsidiary enterprises.

The latter weens likely to dominszte.

T

falRe ofULY YoirTl: oaVun

BURER ACiad Pesm oHULNON

176 wcres: Bariey 48 acres; .Jheat 15 acres; ¥ale 3 acres;

Turnips & acres; Potatoes 7 acres; P.G. 10 acres; Zeeds 32 acres

including rye; Oats 32% acres; Rough 23 acres. One farm worked
since 1937. Up in the dales before that. In process of buying

from the S.u.3.
Labour
3 sons and casusal labour.

Machinery

2 tractors, thrasher, normal cultivation gear. o combine arizsr.



.0 forage. slevator vinder, rotavator. Tractors have inzde the
biggest difference since the war. The last horse wes used 15 yrs,
ago. Big proportion of investment in mschinery. The farm was in

& very poor condition when they took over. In fact the first year's

work was reat free.
So0il

The fielcs near the road are vory oad. The arains through
the neighbouring tio are anow blocked. The field waz freshly drainesd
5 yrs. zgo but the outfalli is blocked. =211 the rest of the land is

field d-ained and scseuws cuite goou although .leying is eviaent in

the wit anear Round Hill,

Hedges and post ano wire &re ussd for feacing. Sowme hedges are

plannced to be ripped out. Uccasionally some fields are iow in
lime. The best yields are from fields in series 1C.
sotation

Jhite crops fullowed by roots. o wore than three yesrs of
successive barley. redigree and ouce grown seed followed by own.
Barley at yields 3V cwt. up to two tous with 1 ton as o« bad crop.
fotatoes yielu 7 - 8 tons with tea toms vn o0ld ;jrass. . heat yields
30 cwt. 3Zowed this year in the second week in .pril. I1n by the

end of ept. sSloous, Hunters for the fedigree aand haddicks for the

onee growne. teck storage. Wot cowmbine much. Raglesclifie compounds

High ¥ on corn 2 - 3 cwt. broadcast. I{fop dress winter wheat with
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compound and nitro-chalk. Potatoes hizh potash with asuck at & cwt.
1% cwt. on the grass. iiuck the kale and turnips generally but not

this yr. All crops sprayed ang no trouble.

pnimals

Uairy herd of mixed Friesians and Shorthorns. 10 in milk.
stall milking, lellfield colliects. Xeep all calves. Use 2.]1.
Beef. Buy in as calves to supplement own but in future will rear
their own. Calves are pail fed and sold fat. Jome were fiattened
grazers in the past. In future replacements will be own. lLerefords,
and sberdeen .ngus. Total stock is 15 cows and 30 beast for veef.

-
L
'FL‘

Jenned. : sold &t the door.

I
.Cu

foultry - 200 deep litter and

100 turkeys from June to ’hristmas.

Buildings

Mainly very old including old donkey mill. 2Zut they have good
rooves and are put to a very good use. The yards and paths have
recently been concreted. The courtyard design of the buildings
round the yard is a coaveuient system. Hay has to be stacked but

most of the machinery is stored.

Agencies

Paxton. Teeside Farmers, Maddicks, Northern Farmers. J4ait for

the price. Farkets - Darlington, Hexham, Haswell and Uastle ifden.
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Amenities

¥ mile to the road. Mains water and electricity. 3hopping

Shotton Colliery, Jest Hartlepool and Sunderland.
Classificution

Mixed farming. Jorking up to more corn and more beef than in

the past.

Farit oTUUY UnlRTY wiGHY

dunllidfinly Falii, WiNaals

The Farm

¢ 150 acres. GLnly 20 acres down to commercizl barley for sale.
The rest is down to ryegrass and barley for the caitle. Belongs to

the Geo. Thomson farms - Vicarage Tarm Dairies. Has a farm manager

3}
=
o

a milk foreman. 3 labour but variable.

Macpinery

Very well mechanised. TForage equipment as silage used for all

ungrazed crops.



Soil

well drained. Surface drainage is generally good evea whers the
off. The hea
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Huch of the farm has been heavily ashed in the past and is

result of soil erosion.

land is heavy because here the steepness of the land assists rua-
Animals

vy land is mainly on steep slope and may oe the

The ferm is geared to a variable
specialised unit.

62 in milk.
6rops

gairy herc.

-t
o+

9]

tield sold.

j'he rest for graziag and silage.

Keep clean with potatoes following long oasture. Galy one
suildings

Uld anc orick generally not well xept.
mainly as silage.

Classification

Jew ualiry.

~torage

Milk unit of itarger fragmented enterprise.
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Fax STUvY rOxIY

UasuldGAals Fasls alND bolobs pulUsSy Freul Caollsn 4HDoN

The Farm

200 acres: 50 acres winter wheat; 40 acres barley; 15 acres

roots; #5 acres seeds and silage; 45 acres sermsnent grass., Two
farms worked as one unit. catchgate and Bridge house. Also takes in
the old 'Thacmyres Tarm. Owned by Castle Tden fstates. dJorked for

over twenty yrs.

Labour

3 permanent anu casuals.

lachinery

dell mechanised. <vractors with the usual peear, combine &nd

trier, baler, forage harvester, chemicsl sprayer. ecaninery changed

oy
fegularly ano therefore of z2ll ages. The combine and the baler have

made the biggest difference since the war. A horse was used in 1963

0]

but this was given by th: Brewery and used only for the one season.
Bufore that a horse was used regulerly over ten years ago. Investment

is roughly half and half in stock and mechinery.

The land is somewhat heavier in the west gart of the farm and



the east

™

(
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ern section gets away earlizsr and works wore easily. The

farm is tile drained throughout and slthough the drains are old

they are effective and spaswodically maintained.

Crops

Zdmtion. jheuat, 2 barley, roots, barley &nd down

to grass,

put this varies according to the season «nd the previous macket

prices. For e.ample thuis yezr there secms to be less
locally so a larger acreage of winter wheat was sown

Februsry. Yields - Using Field avnoroved seeds: .jhest
. [ f

wheat sown

at 1s st.

yields 30 cwt. generally put 2 tons have been tsken; Sarley at

12 st. 30 cwt. usually. 11 the grain is solé either straipght off

or after waiting for the pgrice. Storage is cn the flaor. scowing

of the winter crops carried on to February, but spring

very e&rly, starting on iwarch 20th.,. Grain is sold to
the best orice or to those supplying the seed.

Fertilizers

cr_ps went in

the agent offering

Compounds bought from 1Cl, 3hepherds, ¥isons, saglescliffe..

yneat. 6 cwt. v.v.i. broadcast, 3 cwt. 10:10:18. Top-dressed with

-

5> cwt., sulphate of ammoniz. Barley. 4 cwt. high N broadcast, Top

dress only if reqguired.
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woots - 5 cwt. nigh £ oroadcast. (ress veries. This year
the permanent grass receivsd 2 cwt. complete compound and = cwt., of
sulphate of ammonia. Short lays receive 3 cwt. of sulphate of
ammonia, 5 cwt. of complete compound anc ammonie to foliow as
nscessary. Lime is applied when analysis shows. the aeed. This year

one field had three tons to the acre:.

animals

Cattle - pairy herd of Jiriesisns. 355 in ailk, 10 out of wilk
eand 10 dry in calf. 40 heifers and two bulls. 1.dilk. is cGelivered
to Jorth .ast pairies. trip grazing is used early on in the season

but it is .ot a tight system. The cattle are wllowed & fuirly

wide strip The cows only are brought in for winter anuo fed on
silage. .eplacements are bought in @nd calves sold straight off.
Own pbulls for calving. .. three point parlour systewm is in ﬁse for
milking. )

Sheep - From OUctober to Lay varying nuwber of xalf bred ewes are
brought in tupped anu sola with lambs at foot. 71hey are bought

in Scotland anc sold at locel markets or privately.

Poultry

100 hens in a loose deep litter system.
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Buildings

Mainly old and not &t all convenieant. They have been converted
but not very well and temporary neasuireshave r=a=mained ana assuned a
degree of disorganised permanence. The farm house is comparatively

new.

agencies

Paxton and Jewsters and general. Grain is bought and sold
generally. iarkets are Hexham, Darlington and CastlelZden and

general.

Amenities

Directly on the main road. Mains water and electr:city.

Travelling shop for groceries and Jest Hartlepool for larger things.

Classification

" Milk with subsidiary enterprises.

Fadiv STUDY FOLTY UNi

MILL Famm HULTON doNRY

The Farm consists of three small fields in grass or hay and one

' very large field, perhaps a remnant of an open field system, divided
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into sections of wheat, barley, turnips and hay. The farmers

is over 80 yrs. old but still works the land with one lad who

is over 60. Machinery consisted of a very old trsctor with no
pover take-pff and very old horse equipment modified to the tractor.
0ld wooden wagons with the proprietor's name painted on the side
were indicative of the age of farming this unit still mirrored.
Hay was baled and stored in many and varied buildings. Contract
baling. +Jeeds had smothered many of the turnips in one section
and most of them were ploughed in. The buildings were, however,
despite being old, very well kept and painted. The land was in
good order apart for the weeds already wentioned. 10 fatteaing

calves included iberdeen Angus and Friesizns.

The so0il a2t the top of the farm was light to nedium loam
with clay and wetter land in the one field at the bottom which was
devoted to grass. Jent out of milk several years ago and now

almost entirely arable with a little fattening.

Vonl orUuY poctY Lwl

A0unlIDGE #aqi pUTLTUN oo

The Farm

15 scres wheat half sown in Februcry; 35 acres

[
S
o
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barley; 6 roots; 95 hay or grazing. Jorks this farm in partnership
with father and Hart Bushes Hall Farm with father-ia-law. Owner

occupier since 1948 but worked the land as tenant before this.

Labour

One vermanent.
Machiner

Two good tractors and oae poor tractor with the usual power
assisted gear. Chemical sprayer. 3aler. No combine or drier.
Muck spreader and baler the best improvementis since the war. Last
horse used for the milk round seven years &go but the last horse

on the lanu was over ten yrs. ago. ‘here is aot a very high

proportion of investment in machinery on this farm.
Soils

A1l the land is drained but the bottom field in common with
low land on Blackley #Hill ferm is wet vecause .f blocked outfalls. on
forms lower déwn the water course. 90% of the fields are bound by
hedges. ©One field only was short of lime this yr. and this was
corrected. Two fislds give better yields than others and these lie
on the intermedizte land between the heavy soils of the west wpart
of the farm and the light loams of the east part of the farm. It is
difficult to explain why the lighter loams do not give far better

yielés than the rest of the farm.
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~2rops

Using a new rotation of 3 cor.a, roots, z.d 35 zrass with Jield
apgsroved seeds yields are: Barley at 10 st. 30 cwt.; Yheat at 12 st.
50 cwt. with 2 tons at the best. 411 the whest is sold off the farm and
the barley is all used as feed. JSowing of spring crops was late in

anril.

Fertilizer practice ie very variable but involves brozacasting

basic slag, compounds and topdressing with nitro-chalk.

Dairy herd of pedigree Friesians with 20 in wilk and followers.
ivilk round in the village still run from the farm though bottling is

done at the dairy. 3trip graze. Jintered on own barley and supslements,

Pige - 40 bouzht in weancrs resared to pork.
suildings

These are by far the best »suildings in the district. They are
conveniently arranged and modified to present recuirements for many of
them are 0ld, but they are very well wmalatained and paintca. The

yards are a&ll tidy znd concreted.
iszencies

Paxton and Tewster for servicing. 'the wheat goes to Horthern
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Farmers Trading Association or to Foster and Armstrong. Markets

include Darlington as the main one.

Lfmenities

Main road, mains water and electricity. dingate for groegeries

and Jest Hartlepool for the larger things.

Classification

Milk with subsidiary enterprises.

Fasy SwebuY FOYY suVeN

The Farm

365 acres: Qwner occupier. 45 acres wheat; 12 acres
burley; oats 77 acres; 32 acres potatoes; Hest divided in varying
proportions between permanent grass, rough grazing and temporsry

srass and fodder crops. Orgaanised as J.0. Brewis eand Sons.

Labour

Five psrmeznent employees.

Machinery

-~

3 tractors, one rotavator, combine, pick-up,baler, and the

usual gear.
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Soil

A mixed area with well drained sands sund gravels in knolls,
anc mixed drifts, usually well drained. They are mixes but behave vary
much like the better drained soils of the western &rift and are
therefore srouped in the samehseries. imottling is evident in places
an¢ complexity occurs where draigs, e courses and streaws cross the

lana. ilere small pockets of poorly drainec soils occur.
snimals

Dairy herd and well known Hesleden herd of 130 Friesians.
200 3cotch white faced sheep and oU store pigs bought at & weeks and

sold for pork at 12 weeks.

Clagsificetion

I"'lixed 3

Fral S1UDY 0'UALY wlGHY ady eurtlY dins

HULar Wy oHsa 0O finlL

The T'arm

Rented by J.H. Hurray. 464 acres and with two 900 acres. .ented

J.C.8. Very little arable, for example 20 acres at Hulim and 2 acres
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at Jheraton Hall.

Labour

Combined Force of & men.

fMully mechanised with a combine &nd baler at each. kr. lurray
is an suctioneer at naswell and therefore handles stores umaianly
Irish in origian. Up to 500 animsls can be gr.zing &t the same time.
Over half of the dHulem farm and # of the _heraton uall farm zre under
| gress. dheat and barley are gown as commercial crops but oats are
| u:.ed on the farm. 100 pure soraer Leicesters and 1,000 mixed sheep

on the combinex farms.
Clasgification

Fattening stores.

FaRM STUVY #I81Y UNg 20U olfiY

oiiaLlL HULUINGS HULTON HsdrY

51. 13 acres Grass, oats and turnips. -igs and calves reared.
52. 22 acres. Grass, oats and turnips. Calf rearing.

53. 23 acres. Grass, hay and. potatoes. ?ilk.

54. 8 acres grass for pigs and poultry.




56.
57.
58.

60,

4o

b

acres grass for milk, 15 in milk 15 followers.
acres grass and potatoes. Milk and calf rearing.
acres. 0Oats and grass. VPigs.

acres grass calves reared.

acres arable wheat, oats, potatoes and grass.

acres all grasé poultry.

PRAYR ;ug;u’s‘;%
{ 30 ocT 1965 !
w
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