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ABSTRACT

For a series of functions or services, the movement of people
living in County Durham has been obtained. The functions studied
were car driving tests, employment at coal mines, hospital treat-
ment for .ophthalmic and general surgery specialities, season
ticket distribution for professional football clubs and student
attendance at technical colleges. This data forms the basis for

mapping urban fields and defining specific umlands for each of the

"chogen functions.

Bach function is then studie@ in detail in an attempt to es-
tablish the variables that affect the pattern of urban fields and
specific umﬁ&ands. This is set against central place theory and
the operating of a central place system. The variables recognised
from this analysis are population distribution, distance, the
power of attraction of centres and the distanceé of centres fronm
each .others These variables are initially checked by sample
studies of centres and small settlements.

The next stage is the building of a stochastic model of the
gysteme 4 ratio called the interaction index is used to remove
the influence of the population distribution and thereby simplify
the models Thig model is then tested by a multiple regression
computer programme., The results show -the importance of distancé
as a variable, the problem of adequately defining the level of a

function at a centre, and the equilibrium nature of the system by

the failure of the centre network to be statistically significant.



The analysis also shows that the interaction index fits into
a soclal physics system and does vemove the distorting affect of

population distribution.
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1. AN OUTLINE OF THE SETTING OF URBAN SPHERES OF
INFLUENCE WITHIN COUNTY DURHAM.

The North Bast of England has fairly well defined bounds.
To the west the Pennines form a physical boundary breached mainly
by the Tyne gap and a roufeway along the Tees valley and ovef
Stainmore. To the east is the North Sea, while the Cheviots
pinch out the coastal plain to the north. The south has the
North Yorkshire Moors forming a potential boundary with the
NWorthallerton gap between the Moors and the Pennines. Within
this gap the boundary is not so well defined, pPhysically, though
- in practise the administrative wnit of the North Riding of
Yorkshire provides a good line. The town of Northallerton
.commands a rural area between the North Yorkshire Moors and the
Pennines. Its influence declines towards Searborough, York and
Harrogate, and the administrative boundary allows for this (see
figelel)s |
Within North Bastern England are two major concentrations of
population - Tyneside and Teesside. Tyneside has the regional
rcapital of Newcastle upon Tyne for‘its focuse. The coal trade and
its estuarine.position were the basis of growth of-this area to
become a conurbation. Combined with this is a’sub-region, Wearside,
focused upon Sunderland. While‘physically separated from Tynegide,
its original growth is similar and it is so close to Tyneside that,

at this stage, it can be considered as part of that conurbation.
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Teesside has more recent roots. While the three towns of
Darlington, Hértlepools and Stockton have origins probably as
early as Saxon times, they remained separate entities until this
century%i It is from the railway, initiating the growth of
Middlesbrough from a few decrepit fTishing huts into an indugtrial
port in 1830, that Teeside has sprungs The iron ore of the
Cleveland Hills, the coking coal of South Wegt Durham and the
anhydrite of Billingham, each in turn, helped with the growth
of Teesgide. However, it is only since 1967, with the establish-
ment of the Teesside borough, that the competing units have recog=—
nised their common interests, though Darlington is still separate
and Hartlepools a borough in its own rights.z
| This study takes the geographic County of Durham Ffor its
potential boundaries. The significance of the word 'potential!

will quickly emerge. The county occupies a central position in

~ the North Bast region. To the west it includes the Pennines with

thé whole of Weardale and part of Teesdales to the east is the
sea. The northern boundary, along the Tyne for much of its length,
includes the southern part of Tynéside. The Wearside sub=region
is wholly within the county. Southwards the bowndary follows the
Tees, hence part of Teesside is within the county. No study which
ineludes.parts of Tyneside and Teesside can ignore the whole.
Hence the county boundary is a potential and not the actual border
ta the area of stu&y.

This is the broad regional setting. To this must be added



some indication of the settlement network of the county., There are
three major urban concentrations within the county area - Tyneside,
Teegide, and Wearside. These have already been referred to and al~
though they are alignsd along their respective rivers, the modern
development of communications had led to their growth away from these
rivers. For example, Boldon and Whickham are not river-side settle—
ments but both now form part of Tyneside. Communicafions have also
led to the spread of dormitory funcitions to the nearby settlements.
Cleadon is dormitory to South Shields, Ryhope to Sunderland énd
Elwick to Teeside.

Begides the conurbations three other settlement types can be
recognised. Of these, mining and quarrying have marked the land-
scape moste Lead, limestone and building stone brought miners and
quarrymen’ to Weardale;. The settlements along the valley and the
growth of Stanhope and Wolsingham as towns resulted from this.3
But over most of the county it is coal-mining that has most marked
the landscape. North of a line from Blackhall on the east coast,
through Fishburn, Chilton and Shildon, to Evenwood, coal—miniﬁg
brought its own settlement patterﬁ. In some cases an original
village was used. A mine was opaned by an already existing village
and a block éf terraced houges was added to this rural core. So
Trimdon, Lanchester and Chopwell grew within an already existing
settlement network. In other cases, the mines were opened in the
middle of moorland oxr countryside and a new settlement was created.
Such settlements as Craghead, Fencehouses and Whitburn Colliery

resulted.
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But the mining picture ig not guite so simple. A further
division is needed. The exposed coalfield, west of the Permian
Linmestone,was developed first. The mines were small and wide-
spreads so was the resulting settlement pattern. On the concealed
field, deeper mines were needed and 0 a more advanced technology
had to be developed. The result was large mines and the settlement
pattemis of large.units, but fewer of them compared with the ex-
posed field. Thornley, Murton and Wingate could be called towns
in comparison with Greenside, Burnopfield and Hamsterley in the
north west of the oounty.4 (see fige 1.2).

Outside the mining area and mainly in the south of the
comty, a rural element may be found in the settlement network.

This is oomposed of hamlets often made up of a number of fams

end. a group of houses., This is varticularly well illustrated in
the area immediately west of Darlington where a‘scatter of hamiets
is still to be found, for example, Bolam, Headlam and Ingleton.

The third element is an urban element. It consists of a number
of towns whose growth may be related to two developments. The Pfirst

is the influence of the Prince Bishop and his administration in +the

‘pre~industrial revolution period. He encouraged the growth af

Gateshead as a town, to form a rival to the independent Newcaétle
at the Tyne crossing. He had his ports at Hartlepool and Bighop
Wearmouth (later to become Sunderland), again partly to rival

Wewcastle. He established residences at Durham, Bishop Auckland,

and Stockton at various times, thereby raising their status to
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townse. Darlington, a Saxon burgh, was already the market centre
of the rural area of the middle Tees and did not need the Bighop's
help to develop its town status5. While many of the towns in this
network have been absorbed by the conurbations, some of them gtill
exist as separate units.

The second development is partly political. With the decline
of thé Worth East's major heavy industries and coal mining, un-
enployment and a étock of outdated buildings have characterised
the area. 4 'growth zone' in central Durham was declared by the
'Hailshew Repert' and new towns havé been deliberately built to
provide an improied ﬁrban environment and to attract new indugtries
to sepecific points. Hence Newton Aycliffe, Peterlee and, more
recently, Washington, have been designated as new townsG.

Three conurbations, dormitory growth, a variable mining element,
2 pre-~industrial urban element aﬁd a political urban element have
all contributed to the present urbanised region of Coumty Durham,

Urban Spheres of Influence

There have been a number of studies of urban fields made in

Britain. In general they have concentrated on towns which are

discrete centres surrounded by countryside.7 Such studieg have

been mainly in areas characterisdd by marked variations in popu~
lation density. ,The’towns or centres have corresponded to high
peaks in the population density surface while the surrownding

countryside is at the lower density areas of the overall systema

The towns tend o develop facilities usged by people living in the
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surrounding areas as these are the most convenient locations for
services ie.e. at the density peaks. They therefore tend to acquire

varying levels of status according to the number of different

“types of services or facilities they provide.

County Durham does not fit into this general pattern,
particularly that part of the county which is on the coalfield.
Here towns are far from being discrete centres. The populatién
distribution gives an overall high density pattern without the
peaks and troughs of the free standing town and its surrounding
countryside. Purther the preseﬁce of the densely populatsd
conurbations on the borders of the county i.e. Tyneside, Teesgside
and Wearside, have regsulted in the development of a good commun—
ications system interconneéting thege areas. As this systen
crogges the county it provides people living in the settlements
within the county with the possibility of high mobility. With
recent major road improvements to link the fringing conurbations
the private motorist now has a road system which gives a great
deal of choice as between centres. One might therefore describe
the Durham coalfield with Teesside as a single urbaniged region
rathér than an interconnected system of separate towms.

The inter-relationships which form the urban field of a town
or the patterns of movement which are found within an urbanised
region can be summarised under three major headings. Firstly,
there ig the personal movement of members of the general publice

Secondly, there is the physical distribution of goods such as



from Wholesalers to Retailers. Thirdly, thers is the circulation
of ideas by such means as local newspapers, local radio or by
telephone.

These three types of movement or interconnections are
different in several ways. For emample, the first group is con-
cerned with the movementof people whereas the other two are notb.
Such movements of people to towns or within an urbanised region
will be the concern of this thesis and o possible classification
of these movements, particularly Ffor services ige-

a) The purchase of goods i.e. shopping.
b) The use of personal services el hairdresging, restéurant.

c) The utilisation of professional sexrvices e.ge solicitor,
driving test.

d) The participation in crowd entertainment eegs cinema
professional football.

e) The utilisation of public specialist facilities e.ge medical,
educational. ‘

£) The journey %o work.

Studies of the relationship between town and tributary area
have used all three major types of movement or interconnection ie.ce.
of people, goods and ideas. Within personal movement there has been
a tendency to concentrate on services, leaving journey to work as
a separate type of movement. This is reasonable in a study of
town—-country relationshipse. After all, the commuter may be con-

gidered to some extent as a member of the urban community who ..

lives in the country. But in an urbanised region like County

Durham this distinetion is not so clear cut, Hény physically



distinct settlements exist and function as places of residence
for people wérking elsewhere. Hence Boldon exists within Wear-
side but supplies workers *to Sunderland, South Shields and
Newcastle. Whickhem provides a similar example in north west
Durham. Such settlements may be said to provide the service of
residence. They are not arranged however in a simple way around
a dominant work centre but send out workers to a variety of
different centres. Hence in this thesis there is a need to con-
sider the journey to work alongside service movements since it is
of a similar character to such movements within County Durham.

Any information collected about the range of trips or movement

" types must be such that the relationship between centre and trib-

utary area can be ascertained. Three possible sources occur -
the individuals making the trips, knowledgeable agents controlling
important functions, and records of movements required for some
organisational reason. .For an area ag large as cownty Durhanm,
sampling a population of 1%millions was beyond the means availe
ables The use of knowledgeable agents for the study of urban
fields has been used by various authorities but was rejected for
this study because of the complexity associated with an urbanised
regionB. Who, in such a situation, are the knowledgeable agents?
Hence for these and other reasons, this thesis will rely entively
upon records of movements from organisational sources.

The studies of movement in County Durham that follow should

be seen within this framework. They are all based upon detailed



records obtained from specific organisations. This may be further
Justified in that the pattems of movement which exist in a densely
populated urbanised region are themselves highly specific. The use
of services, except the most basic, occurs relatively infrequently
and can be related to certain age groups or certain interest groups
within the population. To analyse such specific movements across
the whole range of the population would require a large number of
interviews to cover the age groups and interest ranges. Without
thig subtle variations within an urbanised region would not emerge.
But such information on a small unit basis is not reliable and so
the records of movements from organisational sources with their
emphasis on centre-tributary area relationships are used.

The selection of the types of movement actually studied de-—
Pends upon four basic criteria. No survey could be complete but
at least one of each group classified earlier should bé included.
However two are deliberately excluded. These are the purchasing
of goods and the use of personal services. Thig is done for two
reasonse Firstly, a considerable amount of work on shopping trip
generation in the gtudy area has been carried out in recent years.9
Secondly, these activities are possibly less specific in terms of
interest group and age group than any of the other movements. Such
gervices can be studied from lists held by suppliers but the pro-
cedﬁre Tor collecting this data is different from that of the other
gservices. A quantitative element in terms of what has been pur-
chased by each individual is introduced. This is not go with the

other services.



A second factor influencing gelection is the availability of
comparablé data and thirdly that it is available for the greater
part of the county area. An organisation with a membership list
exists in one area. Similar organisations in other parts of the
county . have lists but refuse access to them and so prohibit fhe
study of this group. Or such lists might be accessible but the
organisations might not be comparable. Any group of organisation
nust be shown to form a coherent unit offering a comparable service
within the group and a distincfive gervice which separates then
from all other groUPse

The fourth factor is one of competition. Particularly within
thevpublic sector, services have administrative arrangements where-
by it is almost impossidle for'members of the public to select the
centre they wish to use for a serivce. Thus a local authority and
its ratepayers do not form a possible group for study. The rate-
payer has no choice as to whether, for example, he pays his rates
to Durham M.B. or Durham R.D. The gsame is true of water supply.
The boundaries are clear cut with no overlapping or competition
and the public.pay their water rates to the authority within whose
boundary they live.

To a certain extent this is true of the educational service.
The primary school child goes to the loecal or nearest school.
Headteachers know their catchment areas and require the consent
of the Divisional Officer before they can accépt a child from out-

gide ite At the secondary stage this is still basically true but

ag . catchment areas are now much laxger, the chance of +the person

10
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living on the border of guch an area going to the "wrong" school
increases. Also parvents tend to operate their right to have some
say in the choice of their child's school at the secondary stage.
By the teritiary stage of education the catchment ares idea ig
less operable and 80 competition exists.

The journey patﬁerhs or elements finally selected for study
in this thesis are - League professional football (participation
in crowd entertainment); Hospitals (public specialist facilities)s
Technical colleges (public specialist facilities); Coal mining
(journey to work); and Driving tests (professional service)s, OF
thege, hospitals and teéhnical colleges are of special interest
in that within each of them distinct grades of activity exist.
Some educational and medical facilities are by their very nature
used by only a small number of the population. This means that
these Ffacilities need only be provided at a few centres compared
with other facilities used by a larger number of the population.
Hence the need for ophthalmic units is less than that fop general
surgery. The result is a hierachical arrangement of facilities
within the services which permits a fairly debailed examination
of the spatial implications of a hierarchy of centres.

Technical colleges have three levels of course - local, area
and regional. ZEach college is designated aé providing courses up
to one of these levels. However within a centre may be found more
than one college. Hence Sunderland has its Technical College with

regional courses and Monkwearmouth College with only local courses.

The data has heen collected so as to examine the total pattern of
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this movement and to study the high level regional courses by

themselves. Similarly the hospital services recognise a fouw

- gtage hierarchy but only the lower two levels have competing

centres across County Durham. Hence only these two levels are
studied. TUnlike technical colleges the provision of the various
services is very clear cut in hogpitals and the data has heen
collected so that the two levels of the hierarchy are clearly
igolated. -

In contrast with these,driving tests provide a uni form
facility over the county area. No hierarchy is recognised
although the actual number of examiners at a particular centre
may differ from that of any other centre. This is a simple
demand-supply situation in that the number of examiners is in-
creaged to meet an increase in demend at or near the point of

demand. The league football pattern is more complex. The Foot-

ball League clubs can be regognised as a separate and distinguish-

12

able group from all other football clubs. The number of professional

pPlayers on the books of the club, the ground accommodation, the

matech attendance are all such as to separate this group from semi-
professional leagues such as the Northern League. Yet within this
group are four clearly recognised divisions with movement of clubs

between these divisiong from season to season. Here the operation

of a contingym within an hierarchical level would geem +0 work.
Finally there is the journey to work element of coal mining.

Thig does not fit easily into the pattern of interconnection owr
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movements of the above elements. In many ways it stands between
the retail and personal services and the other facilities in the
degreeto which it is structured in terms of age and interegt group
within the total population. It is less specific than the other
elements selected. This being_so, it 1s possible to examine
Journey fo work patterns from broad sources such ag the National
Censusg. If a study in terms of local settlements and a particular
journey to work pattern is required then the Census data, which is
based upon local authority areas and grouped occupationg, ig of
little use. Unfortunately there ére few possible types of journey
to work which are sufficiently uniform in character to allow use—
ful study. No private firm has similar plants at various centres
within the county. However the continued although declining sig-
nificance of coal mining in the employment pattern of the county
does mprovide a possible source of examining one Journey to work
vattern in some depths It is true that this is basically a rather
different type of pattern from that created by the services men-
tioned above but significantly enough manpower areas will be rec—
ognised and these catchment areas are in fact in many ways similar
to the service areas which will be established for the other
elements. In this case, however, rather than a single focus for
movement, there exist several collieries which are the foci of

the manpower area. This study of journey to work should be geen
as only one element in a number of different journey types exigt-

ing within the urbanised region of county Rurham.
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Terminology

As urban georgraphy is a young subject, its terminology is not
yet fully standardised. Hence there is a need to state one's terms
and to define them at an early stage.

Already the word NETWORK has been used. This refers to the
digtribution of villages and towns in the landscape. It does not
imply a pattern as such. There may‘be a regular form in the net-
work or it may be a haphazard or random distribution. The net-
work ig made up of individuval villages and towns. However, %o
give a population total for them, parish and ward boundaries have
to be used. In some caseg a parish contains more than one village.
Hence the term POPULATION UNIT will be used for a population census
area and this may contain more than one village within it. The
built~up area of a borough may extend into neafby varishes. In
this case the population unit is a continuous area of built-up
land with a clear boundary around it which avoids other built-up
areas and for which a census population is available.

Towns have a variety of services which they perform for the
surrounding area. These gervices are attractions which result in
People making journeys to the towns to make use of these services.
Towms which have such services will be called CENTRES and the area
from which they attract people will be called the FIELD OF
ATTRACTION,

Studies of towns to delimit the field of attraction have used

& variety of indices and have found it necessary to recognise an
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‘unland' and an urban fleld. The area immediately around the
town which shows & large number of indices resulting in journeys
to the town is the 'umland'. The whole area from which at least
some journeys are made is the urban field. There is a SPECIFIC
UHLAND for each service and a SPECIFIC URBAN PIELD for each
gervices The field of attraction may be a combination of several
specific urban fields for one centre.

This study is based on the assumption that a number of centres
compete across County Durham. A specific urban field will decline
in power of attraction from the centre outwards and will meet
other urban fields for the same service from nearby centres. Where
two gpecific urban fields are in equal attraction, then a boundary
is drawm, i.e. of a specific umland. In practice, for example, a
tovn like Chester—~le-Street is within the urban fields for large
electrical goods shopping of Gateshead, Newcastle and Sunderland.
The number of journeys involved in one week may be 26, 43, and 31
respectively. Although only 43% of the Jjourneys are to Newcastle,
this ig the highest proportion of the journeys to any one centre.
Hence Chester-le-Street is within the specific umland of Newcastle
for large electrical goods shopping. 4 point of exactly equal
attraction can rarely be located on a map. It is by the method
stated above that the boundaries have been drawn around centres
to delimit specific umlandse.

Once a specific umland has been delimited, then the population

of the specific umland can be calculated. This can be used as a

guide or approximation to threshold values as they are normally
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understood.lo In Central Place Theory it is argued that there is
a minimum value which must be attained before a service or fun-—
ction can operate economically at arcentre.ll This value is the
THRESHOLD. Tor example, a general hospital needs a population

in its specific urban field of about 150,000 people in North East5
England befqre it is congidered worth the expense of equipping
such a unit. 150,000 people is the threshold value for a general
hogpital.
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24 THE ELEMENTS - PROFESSIONAL FOOTBALL.

In a gtudy of Journey pattemns a basic classification of types
of journeys would include those for entertainment or mecreation.1
Professional association football was chosen as an example of a
Journey for recreation in the North Bast of England, and data was
obtained from the Football League clubs of the settlements from
which their season ticket holders came in the 1963-64 season.

Over the country as a whole, the attraofion of professional
agsociation football, as measured by attendance at Football League
Matches, has declined in-the rast-1945 period. However, the North
Bast of England has not followed the national trend.2 Although
there was a decline in attendances within the North Bast up to the
1960-61 season, since then there has been a gradual improvement.
For the 1963-64 season, attendances at matches were still improving
compared with the 1960-61 season.

The Data

Bach Football League club in the North Bast of England, i.e.
Darlington, Hartlepools United, Middlesbrough, Newcastle United
and Sunderland, has a list of addresses of gseason ticket holders.
From these lists for the 1963-64 season, the settlements were noted
and the totals for each population unit for each club were calculated
and mapped. A map with five centres locating five specific umlands
by bounded areas was produced (see figure 2.1). This map also

indicates the five urban fields.
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Before these specific umlands aﬁd urban fields can be studied,
some comment is necessary upon the source of data. Season ticket
holders are essentially loyal supporters of a club. This is rartly
shown by the fact that they buy their tickets at the beginning of
& season when a club's success of failure for that season is an
unknown quantity.

It can be argued that distance is also a factor in people be-
coming season ticket holders. Those who travel to matches from
outside the club's home town may be delayed by traffic congestlion
caugsed by the mateh itself.3 To ensure a good seat or position
after making the journey, they are likely to become season ticket
holderss This supposition can be partly bested by a survey of
the Sunderland v. Swindon match played on 2lst February 19644.
This showed that about 70% of the reople attending the match were
from outside the then borough boundaries of Sunderland.

The data (see Table 2.1) shows a variation in terms of the
bProportion of home town to total season ticket holders, betweeﬁ
division two and division four clubs. However, in neither case
does the proportion of season +ticket holders from outside the
home town rise to as high as the 70% af the attendance at the Sun-
derland v. Swindon match. This may suggest that loyalty of support
is more important than distance with season ticket holders. Even
so, this does not explain how this loyalty was achieved in the
first place. It may be that distance was a factor at this stage.,
But it must be added that firm conclugions cannot be basged upoy a

comparigon with attendance at a single match.
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It is possible that the urban field of each club's total

suppoxrt may not corrvespond with that of the season ticket holders.

1 T R
S e " [ b) 48 A PER-
CLUB DIVISION , .| CENTAGE OF a)
a) Tomar, | ) HOUE
TOWN .
Darlington 4 665 588 884
Hartlepools United 4 327 278 85%
Middlesbrough 2 1069 476 45%
Newcastle United 2 4229 1842 A4%
Sunderland 2 6703 2844 42%

Table 2.1. Season Ticket Holders, 1963-64 Season, N.E. Bngland Clubs.

There may be social didferences between those holding season
tickets and the remainder of those attending a match. As fér.as
seagon ticket holders are concerned, they would appear to form a
social cross-section of the whole population5. This statement
needs one qualification in +that males dominate, which is not true
of the whole population. This social cross-section presented by
the season ticket holders may, or may not, be true of football
spectators as a whole.

There would appear to be some link between club shareholders
and the area from which a club draws its season ticket holders. A
gtudy of the home addresses of Newcastle United shareholders shows
. a sinmilar pattern to that of the specific umland on figure 2.1

Few shareholders live in County Durham whereas with Sunderland

none live outside the county area.
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The basic situation

The five football clubs analysed here are taken conveniently asg
a hierarchical group. As Football League clubs they are distinct
from all other football clubs in the area. They are not, of course,
the only football clubs. Spectators will be Ffound watching games
at even the lowest level of club - the village team. The Foothball
League clubs can be recognised as a gseparate entity from all other
football clubs because of their better ground facilities compared
with other clubs; their higher proportion of professional players
and their higher spectator attendance at matches compared with
other clubs. The Northern League represents the next step in the
hierarchy below the Pootball League‘01ubs, within North Bast
England. Their average match atltendance is less than 1000 spec—
tators while the fourth divigion Football League clubs average
several thousand spectators.

Significantly enough, in terms of Central Place Systems7, the
five football clubs being studied are located within the major
urban areas of North Eastern England. In chapter one it was sugm
gested that two major urban areas existed, Tyneside and Teesside.
The former contains a sub-region on Wearside. Both Tynegide and
its sub-region, Wearside, have their Football League clubg, New-
castle United and Sunderland respectively. Teesside is a less in-
tegrated avea, with Hartlepool and Hiddlesbrough on opposite banks

of the wide Tees estuary, and ektending upstream to Stockton.

Darlington may be recognised as a separate town though closgely
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linked to the Teesside urban area. Again, the Football League
clubs are located within this urban mesh at Hartlepools, Middles-
brough and Darlington.‘ Their location within the Teesside urban
mesh ig interesting as they occur at or near the limits of the
urban area. Table 2.2 indicates the straight line distances sep—

arating the grounds of all the clubs within the two major urban

arease
CLUBS DISTANCE
Newcagtle to Sunderland 11 miles
Darlington to Middlesbrough 13 miles
Hiddlesbrough to Hartlepools 10 miles

Table 2.2, Straight-line distances separating Football League

Club grounés, within urban areas.

Two main issues are to be examined in this chapter. Firstly
what form does the individual area of attraction of each club
takes Competition between the five centres will be more exten—
sively examined in Part Two of this thesis. Secondly, given a
recreational actlvity of high elasticity of demand such as pro=-
fessional football, what is the relationship between the urban
core of North Bast England and its rural fringe? In fact it would
appear that the level of realiged demand for football spectating
on the extreme rural fringes of North Bastern England is low. The
rural fringes of this region are perhaps best thought of as the
limits of a 'field' effect associated with each Bootball League

club rather than as parts of umlands delimiting the relative

22
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competitive strength of the North Bastern clubs with the Football
Leagwe clubs outside the region, e.g. Hull, York, Leeds, Carlisle.

Newewastle United

The specific urban field of Newcastle extends from Berwick-
on-Tweed in the North, aléng the Scottish border to the Solway Firth,
whence it follows the coast towards Cockermouth. From there it
turns eastwards to the Cumberland-Durham-Westmorland border near
Algton. Alston and Derwentdale are within the urban field. South~
wards Weardale and Teessdale, from Barnard Castle downstream, are
also within Newcastle's speeific urban field. Thefmesiévirtually
the southern limit of the urban field though season.ticket holders
are found in Migdlesbrough (19) and Richmond (1) within the North
Riding.

The specific umland is clearly defined to fhe gouth, Here

‘ﬁewcastle is in close compeﬁitioﬁ'with Sunderland for supporters.
Starting at the mouth of the Tyne, the boundary follows the river
upstream to Pelling. Three ferries operated across the river in
this area in 1963-64 but there were no road bridges or tunnelé.

From Felling the north western corner of County Durham comes with—

in the Newcastle specific umland. It may be noted that there were
(and still are) several bridges across the Tyne from Néwcastle-
Gateshead upstream in 1963~64. Gateshead, Whickham, Blaydon and
Ryton all fall within the Newcastle specifié umlana. Stanley appears
to be a point of equal attraction (%o Sunderland and Newecastle)

while Consett is in Sunderland's specific umland.
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Further south west, the specific umland boundary is continued
to include Derwentdale within Newcastle's area. Within Weardale a
boundary cannot be drawn with any certainty. Competition is still
with Sunderland, but is marginally to both centres. Here at about
25 miles from both centres the "field of attraction" appears to be
weak.

To aid the analysis of Newcastle's area, graphs of interaction
in various directions from Newoastle have been drawn (see fig. 2.2).
This figure uses straight line distances in miles for the x axis
and. the interaction unit for the y axis8. Three lines have been
Plotted to illustrate the change in the field of attraction with
direction.

Northwards from FNewcastle the population density changes from
the coalfield area around Newcastle to the farming area north of
Morpeth. A thinly populated rural fringe lies beyond this in the
Cheviots along the Scottish border. One hundred and sixty two
people are needed to provide one season ticket holder within the
Newcastle-Newburn administrative area. This mayrbe termed the
bagic interaction unit. At Bedlington the interaction unit is 490
within the coalfield. Morpeth Rural District with 607 as its in-
teraction unit is in rural Northumberland. Rothbury Rural District
is on the edge of the Cheviots and has an interaction unit of 914.
Berwick Municipal Borough is right on the Scottish border and at
the limits of the urban field. Its interaction unit is 4,059.

Bellingham Rural District is also part of the thinly pépulated

rural fringe and has an interaction unit of 1,321. I+t is also at
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the limits of the urban field. Bérwick—on-Tweed is 55 miles in a
gtraight line from Néwcastle. The Scottish border via Bellingham
is some 47 miles from Newcastle. This gives some indication of

the range of the urban field in this direction. The slope or grad-—
ient of the interaction units on the graph (figure 2.2) is very
gontle.

Westward. through the Tyne Gap, the built-up area of Newecastle
is soon left and an essentially rural area is crossed to Carlisle.
At Cockermouth there is an increase in the population density
associated with the Cumberland coalfield. The interaction units
as far west as Haltwhistle Rural District are consigtently between
300 and 400. Then they rise sharply in Cumberland proper to 5,929
at Border Rural District, 71,112 at Carlisle Municipal Borough
(ﬁith only one season ticket holder) and 2,911 at Cockermouth
Urban Distriet. The apparent fall in the interaction unit at
Cockermouth may be related to thé increased population density
of the coalfield area compared with the rural area of the rest
of Cumberland.

The position becomes more interesting when the third line is
studied. Southwards only Gateshead (371) and Sacriston (}57)‘ have
interaction units which are well below 1,000. TYet compared with
the other two directions, the Durham coalfield provides an area of
dense population as far south as Darlington. Here, however, there
is an additional factor not available elsewhere., The umland bound—
ary with Sunderland is crossed at Ouston and go most of the POPU=~

lation units plotted are within the Sunderland specific .umland
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though the Wewcastle specific urban field. The slope of this line
is greater than the other two.

The implications of some of these points will be considered
in another section of this chapter, when more examples and details
have been outlined.

Sunderland.

The specific urban field of Sunderland extends from Belford
in north Northuﬁberland through Rothbury and Hexham in a south
westerly direction and through the Tyne gap to Brampton, just with-
in Cumberland. It then turns southeastwards to follow the Pennine
moorlend edge. Weardale and Teesdale are within the Sunderland
specific urban field. The southern limit is a rather wvague area
Just soulh of the Tees with interactions in Richmond Rural Dige-
trict (1), Northallerton Urban District (1), Stokesley Rural
District (1), and Scarborough (5). Certainly this urban field ends
in rural areas, and covers most of what is normally recognised as
North Zast Bngland.

The gpecific umland is fairly definite because Sunderland is
competing with all the other centres. With Newcastle; it competes
for south Tyneside. It is successful as far as Felling and then
the boundary pasgses south to Chester~1é—$treet; it is marginal in
Stanley, but Consett isg wholly within the Sunderland specific umland.
Wegtwards the boundary includes Wolsingham. Then it becomes indef-
inite in the Stanhope area. Here it is in equal attraction with
Yewcastle. Upper Teesdale lacks any interactions but Barnard

Castle and the rural area between Bamard Castle and Wolsingham
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are in the Sunderland specific umland. The boundary then tends to
follow the edge of the Durham coalfield with Bishop Auckland,
Shildon, Ferryhill, the Trimdons and Peterlee within the specific
unland.

The attraction of Sunderland and Darlington is equal at Newton
Aycliffe. No ohservable interactions oceur around Mordon which is
an area of scattered rural populstion on the eastern fringe of
Newton Aycliffe. Here the specific umlands of Darlington, Hiddleg=
brough and Sunderland meet. Stillington interacts equally with
both lMiddlesbrough and Sunderland, but Middlesbrough is able to
to push the Sunderland kmland boundary nothwards from here, out of
the rural area, back on to the coalfield and even claim Tishbuwm
in competition with Sunderland. Hartlepool United then competes
with Sunderland to the.coast at Blackhall.

Obviously the urban field is much greater in extent than the
unland of Sunderland for season ticket holders. The umland is en-
tirely within County Durhémo I% includes virtually the whole of
the coalfield area and the approaches to Upper Teessdale and Upper
Weardale. All three Wew Towns in County Durham -~ Newton Ayeliffe,
Peterlee and Washington - are near or on this specific umland
boundary,ra significant feature in terms of Central Place Theoxy.

A graph of interaction in two directions (see figure 2.3)
Trom Sunderland helps to suggest an answer to the factors at work
when compared with similar graphs for Newcastle. The glope for
the Sunderland-Newcastle line is steeper than that of the Sunderland

- Hartlepool line. As with Newcastle, the interaction units are
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below 1,000 initially. Once the umland boundary is crossed, they
rise steeply and are over 1,000. Notice that the y axis of the
graphs has a logarithmic scale emphasing the rapid rate of increase.
Washington, within the Sunderland specific umland, has an interaction
unit of 1983 Gateshead-Dungton, beyond the imland, but within the
Sunderland gpecific urban field, has an interaction unit of 820.
Captle Ward, further away sitill, has a figure of 3,600,

Powards Hartlepool similar figures are Seaham (lll), Hutton
Henry (500), Hartlepool (1607).

Newcastle is about 11 miles from Sunderland while Haxrtlepool
ig 16 miles by crow-fly distances. Thig suggests that where two
cen%res are close together the rate of change in interaction is
greater than when they are some disgtance apart. If this is applied
further to the FNewcasile examples, the slight slope of the linesg
towards Berwick and Carlisle (both of which have Football League
clubs) is partly explained by their being 63 miles and 57 miles
respectively by road from Newcastle.

This 8111l leaveg the question of Weardale and the apparent
equal ;ttraction of Sunderland aﬁd Newcastle here. In fact 6
interactions take place in Stanhope, 6 in Wolsingham, 1 in Upper
Derwentdale to the north and 1 in Woodlands to the south. In
Upper Teesdale, above Barnard Castle, no interactions are observable,
Hence in Upper Weardale and the surrounding area only 14 inter—
actions are mecorded. Within an area of some 320 square milesg only
0.1% of the total interactions of Newcastle and Sunderland are

combined are recorded., When it is realised that the total popul~
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ation of this area is only 14,479, giving a density of 45 persons
ber square mile, a possible exaplanation is apparent.

At this distance from Newcastle (about 24 Hiles) and Sunderland
(about 28 miles) the interaction unit is about 2,000 for both
centres. Hence from the rural population at this distance, the
rotential for season ticket holders for both clubs is only 7
peoples. Those of the 14,479 people lving in Wolsingham and Woodlands
are within the Sunderland specific umland leaving 9,168 or a poten-—
tial of 5 season ticket holders from the remaining area. With such
low numbers, the sample is obviously too small to draw definite
boundaries.

This study of the detail of part of the #imland boundary of
Sunderland shows that the data is insufficient in rural areas away
from the urban centres to draw definitive boundary lines. In fact
in Weardale the umland and urban field limits are almost identical.

Middlegbrough

Middlesbrough's specific urban field can be traced from Hart-
lepool on the coast to Peterlee and then westwards along the
southern edge of the coalfield. Coxhoe, Cassop, Spennymoor, Bighop
Auckland and Barnard Castle mark this line. Sunderland and Durham
form igolated pockets of support further north of this boundary.
From Barnard Castle a scatter of season ticket holders occurs in
the Northallerton gap area as far south as Ripon and Thirsk. The

Cleveland Hills and the Yorkshire coast southwards to Whitby com~

plete the specific urban field.
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A definite specific umland can be delimited northwards. The
Tees is bridged at Middlesbrough and Stockton, and Middlesbrough
is able to compete northwards ﬁith Hartlepool and'Suﬁderland. A
rural fringe with no observable interactions occurs north easgt—
wards of Middlesbrough~and forms the boundary of the specific
umland with Hartlepool. Middlesbrough extends its attraction
northwards through Billingham and Sedgefield to Fighburn. Com=
petition with Sunderland is then met with on this southern edge
of the coalfield, and the northern limit of the specific wmland
is reached. |

Westwardem through Stockton, a rural area around Sedberge is
reached with no observable interactions within it. Beyond this
negative zone, Darlington is dominant. To the north west of this
negative zone cémpetition from Sunderland is met. A boundary occurs
at Sedgefield but Stillington to the south has equal aftraction to
Sunderland and Middlesbrough. South westward a clear boundary with
Darlington occurs at Baglescliffe, and continues more or less
wouthwards across the Tees separating the Yarm area from the rural
area of Northallerton. Northallerton itself ig within the'Middles—
brough specific umland, as is Richmond, but it is virtually im-
pogsible to draw a boundary within the rural area 1ying to the
north, separating the Middlesbrough specific umland from that of
Darlington. |

As with Weardele and the Newcastle-Sunderland competition, a
rural fringe makes definition of both the specific urban field

and specific umland of Middlesbrough difficult in places. In part
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this diffioulty arises from the nature of the data. In the 1963~64
seagon,; Middlesbrough had only 1069 geason ticket holders. Over
half of these lived in Stockton, Eston and Middlesbrough itself.

In some other season the club might have attracted more support
and the larger numbers would have enabled clearer boundaries to

be drawne

But thisg is not the only factor involved. In every case, the
boundary definition breaks down in rural areas with sparse popu=—
lation. One example will suffice. Hiddlesbrough has an inter—
action unit of 409, Going west to Darlington the interaction
units rise - Thornaby (556), Stockton (817), Elton (706). A%
Sadberge there are no observable interactions while the next popu~
lation unit, Darlington, has an interaction unit of 6,076. The
interaction unit for Sadherge is therefore over 1,000 while its
population is 1,097. One season ticket holder is potentially in
this area and it is about the umland boundary of Darlington,
Hiddlesbrough and possibly Sunderland. HMordon, to the noxrth, with
a population of 923, also lacks observable interaction. A rural
fringe_provides an effective limit to the fmlands here because of
the lack of population.

A similar problem exists to the south. Neither the specific
urban field nor the specific umland hasg a cleai boundary here. The
next nearest Football League clubs are at Leeds (65 miles by road)
and York (51 miles by road). They might be expected to compete
with Middlesbrough in the Northallerton gap and the Vale of York.

Certainly there are few observable interactions between Hiddlesbrough
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and the Rural Districts of the North Riding. Figure 2.4 showg that
the slope of graphs is similar to those of Wewcastle United north
of Bexwick-on-Tweed and west to Carlisle (ses figure 2.2).

Certainly there is evidence of links between Middlegbrough and
the surrounding area of the North Riding. TFor the finals of many
amateur competitions in the North Riding, the Middlesbrough pro-
fessional ground is used. Within association football, the ¥drth
Riding looks north eastwards %o Middlesbrough. This ig illustrated

by the support Middlesbrough does get from the towns of the North
Riding where the local leagues have their strength. This suggestion
is further supported by the evidence of a link between Middlegbrough
and the Yorkshire coastal zone as far south as Whitby. Here the
towns show significant levels of interaction with Middlesbhrough
while the rural areas do note.

One might have concluded by suggesting that the level of
demand and the density of population in the North Riding are such
that only a general "field of attraction" operates. Both the
gpecific urban field and specific umland of Middlesbrough are
lacking in clear definition to the south.

Darlington and Hartlepool United

As both Darlington and Hartlepool United have certain features
in common, it is convenient to consider them together. The basis
of this is shown on Table 2.1. Both were fourth division clubs
and drew only 10-15% of their season ticket holders from outside
their respective town areas in 1963-64. Their season ticket hold—

ers were essentially loyal supporters who lived locally., This is
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also ghown by their specific urban fields and #mlands which were
small compared with the other three clubs.

Hartlepool's specific urban field has a radius of about 8
miles from the ground in West Hartlepool. Only eight population
units interact with Hartlepool. The specific umland is even more
restrictgd. Westwards it fades into the rural fringe around Elwick
with no observable interactions. Southwards competition with
Middlesbrough results in equal attraction at Greatham, again the
rural fringe around the town. Northwards the more rural area of
Hutton Henry is within the umland but along the coast competition
with Sunderland forces Hartlepool off the coalfield and into the
narrow rural fringe at Hart Station.

Darlington has a similar pattern. Because it is competing
with Newcastle, lMiddlesbrough and Sunderland at a greater distance
than Hartlepool, its specific urban field and umland are bigger
than those of Hartlepool. Its urban field extends norithwards to
Bishop Auckland and Ferryhill, southwards to Richmond and Northe
allerton. The specific umland is cut off in the rurai 271688 Sep=
arating these towns from Darlington. Westwards both the specific
urban field and umland lack definition. Interactions in Teesdales
and south westwards towards Swaledale are very few.

The Céntres

L P R Yl

The desoriptions above suggest there is a relationship between

the area a Football League club servie .and the size or attrachtive

power of the club. Both Darlington and Hartlepool United were
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fourth division clubs in 1963-64 and both had small Tields of
attraction compared with the other three clubs. I+t s worhh
congidering measurement of the power of attraction of the clubs.
To help, the total attendances of each club in the Football
League in the 1962-63 season have been plotted in the order of
their final position in each division, at the end of that season
(see figu&e 2.5). This shows that attendances varied with the
league divison and with the success or failure of the elub within
its division. In general the top four clubs of each division had
attendances squal to the average of the division above.

Season ticket holders would be aware of this situation at the
start of the 1963-64 season and their attraction to a club may
have been based upon three variables., These were loyalty, the
league divison of the vlub and its potebtial success/failure as
measured by itsposition in a division at the end of the previous
seagone. Table 2.3 gives the data about two of these variables
for the nath eastern clubs. The point about attraction of a
division of the Football League is shown by Table 2.1. The
total support for each of the second division clubs is greater
than that for the fourth diﬁision clubs,

On the basis of division positions, Middlesbrough should
have more support than Newcastle. In fact, Newcastle has much
greater support than Middlesbrough. Obviously the variables

reguire further investigation.
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Umnland Populations

Ag the boundaries of the umlands are somewhat indefinite in

CLUB DIVISION POSTITION
Darlington 4 12
Hartlepool United 4 24
Middlesbrough 2
Newcasgstle United 2 T
Sunderland 2 3

Table 2.3. Division and final position of clubs ih the 1962-63 season.

places, the data was supplemented by a study of transport. With
the ald of a police investigationlo and information from 'busg
companiesll, it wag possible to gain a more precise picture. A
further factor taken into account was continuity of interaction.
If a series of adjoining population wnits interacted with a centre,
continulty was established. If a break in any outward direction
ocourred with a unit failing to interact being succeeded outwards

with a unit interactihg, then it can be saild there is a dig-

continuity.

oo |srruson | 300 TR T3
Darlington 4 154,355 665 232
Hartlepool U, 4 108,221 327 331
Middlesbrough 2 519,865 | 1069 486
Wewcastle U, 2 1,021,007 4229 241
Sunderland 2 954,273 | 6703 142

Table 2.4. Umland Populations of North East Football League
Clubs 1963~64.
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With this extra information and using the principle of con~
tinuity as a further guid;, vague umland@ boundary lines were re-
golved. Table 2.4 was then caleculated using 1961 Census data for
population totals for each population unit. The fact that Newcastle
United can draw support from an umland with twice the population of
that of Middlesbrough may be significant in conparing their reg—
pective totals of geason ticket holders. In fact Middlesbrough
requires twice the population to produce a season ticket holder
compared with Newcastle United.

The significance of Table 2.4. is illustrated by figure 2.6.
on a log-log graph,vthe'five clubs show a high correlation of um—
land population to total (season ticket holders) guppert. R has
‘a value of +1.0 and the regression equation is log x = log 0.91
¥y '+ log 2.7068. Because the number of units is so small one can
only conclude that a corvelation exists and justifies the con-
gideration of umland populations. The fact that it is a logar-
ithmig relationship partly explains the lack of consistence in
Table 2.4 in the last colums.

Conclusiogs

If an attempt is made to calculate a crude hierarchy of
centres by giving scores for their division, their unland pop-
ulation and a bonus/forfeit for their positionin the previous

seasonlz, a possible result is Table 2.5.
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Darlington 4 0 4 8 4
Hartlepool U. 4 a1 5 10 5
Middlesbrough 2 -1 3 4 3
Newcastle U, 2 0 1 1
Sunderland 2 -1 2 1

Table 2.5, A possible hierarchy of clubs for 1963-64 season.

This shows that Newcastle and Sunderland are likely to attract
more support than Middlesbrough. MNiddlesbrough's level of support
is likely to be higher than Darlington's which ig higher than
Hartlepool'ss This is a near approximation to the position as
shown in Table 2.1.

It must be admitted that the data collected has limitations
in terms of the actual number of interactions. A higher level of
interaction would have given more definite delimitations of gpecific
umlands. However the power of attraction of each centre would
change each season, so only one season's data can be considered
at a time. This reflects the elasticity of demand with season
ticket holders.

This point is reinforced by events since the 1963-64 season.
In one season Middlesbrough was relegated from division two to
divigion three, Darlington promoted from divigion four to division
three and Hartlepool United had a reasonable season. In another

season, lMiddlesbrough gained promotion to the second divigion

while Darlington was relegated to the fourth division. As one
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Teeside team went up, another went down. There seems to be a
balance operating which is the basis of these swings and rounda-
bouts. This may be tht total population available on Teesside %o
support Football League clubs. This point will be considered
further in Part Two of this thesis.

This failure to define specific umland boundaries occurs on
the rural fringe of the area, on the whole. The North East is
separated from all other neighbouring industrial areas by a broad
rural belt, The fact that umland and urban fields become vague in
this belt suggests that the power of attraction from Tyneside and
Teesside is not sufficient to involve the rural fringe in this
element.

Finally, on the evidence available, some indication of the
local town regions is possible. Newcastle serves Northumberland
and north west Durham, west of the Tyne Bridge. Sunderland serves
the Durham coalfield area (except the north west), lower Weardale
and possibly Teesdale. Middlesbrough serves the Yorkshire coast
as far gouth as Whitby and the Northallerton gap as far as Richmond
and probably southwards towards Thivsk and Ripon.

Darlington shares Newbon Aycliffe with Sunderland but other—
wise is limited by the rural zone around the town. Hartlepool
appears to be a peninsula cubl off to the north by the coalfield
and to the west by Stockton-~Billingham, represented by Middles—

brough's umland in this element.
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3. THE ELEMENTS - OPHTHAIMIC TREATMENT

One of the problems of delimiting fields of attraction ig ob=
taining data which has home addresses ffom which journey patterans
can be mapped. Admissions to hospital require each patient to be
entered in the hospital admissions register with name, address and
a variety of other information. Thé date of admission is given and
the end point of the journey, the hospital, is known. While jour-
neys to hospitals do not appear in many journey pattern surveys,
it can be shown to be a reasonable pattern to sfudy.

The Data

. 20 TS e v e o peve.

By carefully choosing a specialty, the population at risk can
be the whole population. People suffering from burns or falling and
breaking a leg, 4o not do so from choice. It is usually an accident
and. thils chance or random factor puts the whole population at risk.
Certainlj there is unlikely to be a social structure as far as
accidents are concerned. I+ must be admitted that certain occupations
have a higher risk factor for cerbtain accidents and should be allowed
for in the choice of specialty.

Further, it can be shown that there is a hierarchy of services.l
With the establishment of the National Health Service in 1948,
specialties were developed and the country divided into fourteen
Regional Hospital Boards to organise the supply of specialties to
meet the local demand. County Durham is wholly within the Wewcastle
Regional_Hospital Boarde Within this Region, four levels of service

can be recognised as a result of demand, or, in medical terminology,
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the incidence of morbidity. This hierarchy of services is an admin-
isbratively imposed one, but based upon population. The regional
Hospital Board thinks in temms of each hospital having a catchment
area and recognises that this changes with each specidety within a
hospitals The catchment area for ophthalmic treatment for one
hospital though will contain the same population as that for another
gsuch hospital.

Table 3.1 indicates the hierarchy as visualised by

the Board.

CENTRES POPULATIONS SERVICES
ONE for whole region About 3 millibn Cardiology
2 TWO/THREE for whole 1-1.5 million Radiotherapy
reglon Thoracic
3 ONE within each area of...over 150,000 E.N.T.
' ' Ophthalmic
4 ONE within areas ofees.sssobelow 150,000 General Surgery
Gynaecology

Eable 3ele Hierarchy of hospital sexrvices, Newcagtle Regional

Hospital Board.

{
SPECIALTY ADMISSIONS | NUMBER per 100,000 POPULATION
1] Caxrdiology 10 0.1
2| Radiotherapy 28 044
31 Ophthalmology 843 649
41 General Surgery 13,006 102.4

gable 342+ Selected specialty admissions 1957=58, Teesside Area.

The existence of a hierarchy is further demonsirasted by the

results of the Nuffield Teesside Hospital Enquiry2, For sach lovel
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of service in Table 3.1 the enquiry counted total demand for bheds
during a twelve month period in 1957-58 and related this to +he
population of‘the catchment areas of the hospitals studied. A
sample of this data is given in Table 3.2. I% demonstrates the
different demands at the different levels of the hospital serylced.

It is against this background that the element ophthalmology
wags selected for stuay. In terms of the number of centres involved,
it had a distribution similar to the Football League clubs. But
whereas these clubs had a built-in hierarchical problem of contrasted
divisions, this element had a recognised level of uniformity of
service from the beginning.

Admissions registers for each hospital with an ophthalmic unit
were scanned. The settlements for all admissions for treatment
within the ophthalmic unit in the year 1965 were noted3. On the
basis of this data fig. 3.1 wag constructed, using population units.
Host patients stayed in hospital for about %wo weeks4. Hence there
is a possibility of one patient occurring twice in one year. Him
perience shows that this likelihood is statistically insignificont
in temms of the datas.

The Basic Situation

This element is concerned with a stage three hierarchical group
(see Table 3.2)s Within the Newcastle Regional Hospital Board area
ophthalmic heds are provided at hospitals in Carlsile, Darlington,
Eiddlesbroﬁgh, Newcastle and Sunderland. A few beds are also availe
able at South Shields. These will be commented upon later, but ig-

nored for the present.
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Data was follected from all these centres 8o that specific umland
boundaries are potentially more precise than with the professional
foothall clubs.

Within the Worth Bast of BEngland ophthalmic wnits exist at
Darlington, Middlegbrough, Wewcastle and Sunderland. Thig is a
similar network to professional football with Hartlepool omitted,
and Darlington strengthened in terms of its hierarchical positione.
Again the Tyneside and Teesside locations are found. When consider-
ing professional foothall, elasticity of demaﬁd was assumed. In
this element, the situation would appear to be different. People
requiring ophthalmic treatment can either refuse to have it or go to
hospital for the treatment. There is little likelihood of the former
and in fact hospital waiting lists suggest that demand or need is
such that one can ignore anyone in the former group asg being statisg-
tically insignificant.

Hence demand tends %o be greater than supply. This situation
has existed for some time, and the changing demands of professional
football are not present here. This suggests that the pattern of
umlands and urban fields might be one of centred regions. As each
hospltal has a recognised catchment area of g given population
(150,000+) it is possible that patédnts are drawm only from that
catchment areas It must be admitted that the Regional Hospital
Board talks of 'notional' catchment areas and uses them as the basis
of planning. It has no mechanism whereby patients are checked at
each hospital on admission to see whether they are at their tright!

hospital. But certainly the possibility of a centred region exists
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with this element and must be examined.

Also this element presents a further opportunity to examine the
rurel fringe of the urban areas and add further data to establish
working hypotheses on what is operating at the rural fringe.

Yewcastle.

1 P 82 n B m g M

The specifip urban field of Newcastle extends northwards to in-
clude the whole of Worthumberland to the Scottish border. It ex—
tends westwards into Cumbérland but has no observable interactions
with Westmorland. South westwards Derwentdale and upper Weardale
form the limits of the urban field. A Limited number of patients
are drawn from the Bishop Auckland area, Darlington and Teesside
to give the southern limits of the field. This gives an urban
field which is very similar to that of professional football., It
does not penetrate south westwards and southwards as far as
professional football, but with the exception of the Alston aresa.,
the difference is small. Alston shows d marked interaction in
football which is missing completely in ophthalmic treatment.

Because the data for Carlisle is available, it is possible %o
define Newcastle's specific umland Wesfwards to Carlisle as well as
southwards towards Darlington, Middlesbrough and Sunderland.
Haltwhistle R.D. has a state of balance between Newcastle and
Carlisles Trom here the boundary turms south east in competition
with Darlington, 1eaving.Derwentdale in Newcasfle's specific umland,
but Weardale within that of Darlington. Just north of Crook the
boundary turns sharply north .castwards as competition with Sunderland

ig met. North west Durham and the rural avea of Lanchester remaing
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within Newcastle's specific umland but Brandon and Durham are oute
gide ite AL Pelfon an outlier to Newcastle exists. The immediate
surrounding area is within the Sunderland specific umland but #his
village looks towards Newcastle. Birtley, Springwell, Felling and
Hebburn form the Newcastleside of the boundary north eastwards and
then the Tyne separates Newcastle's area from that of Sunderland
ags far as the North Sea.

Ag with professional football, interaction has been graphed in
certain directions to indicate changes in the intensity of the £iald
of attraction (see figure 3.2)e The interactions northwards vary
between 400 and 800 people per interaction unit (interaction index).
The slbpe is virtually nil and the pattern is similar to profegsional
footballf The next ophthalmig unit northwards is Edinburgh6. Hence
potential competition ig further away in this element from Newcastle
than, with professional football. The sudden rise into interaction

indices of over 1000 is not evident, here. In fact Berwick-—on-Tweed

\
has an index of 451.

Westwards to Carlisle there is a slope (see Ffigure 3.2)e As
already stated, Newcastle and Carlisle are equally balanced in
Haltwhistle Rural District with an interaction index of 1721. Be~
yond; the interaction index rises rapidly as Newcastle's specific
urban field penetrates the Carlisle specific umland. It is worth
noting that Haltwhistle R.D. is about 32 miles from Newcastle and
about 18 miles from Carlisle. It is also near the point where the
specific umland boundary for professional football was postulated.
Thé fact that the boundary is nearer Carlisle than Newcastle suggests,

)
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as with the foothall element, that Newcastle has greater powers of
attraction than Carlisle. In termsg of héspital beds available,

this is trues Newcastle hospitals had some 100 ophthalnic beds in
1965 while Carlisle Infirmary had only 327. This greater power of
attraction is illustrated by urban fieids. That of Carlisle reaches
eastward to Haltwhistle R.D. and no further, whilst Newcastleis
penetrates into Cumberland beyond its specific umland.

Southwards Newcastle is in competitibn with Sunderland and
Darlington. The graph of interaction units (figure 3.2) shows a
steep slope southwards paralleling the case in professional foot-
ball. The line is taken through an area of discontinuity8. Pelton
forms part of the Newcastle specific umland but is geparated from
the main area by Urpeth. Urpeth is part of Sunderland's gpecific
umland. From the interaction indices it would appear that a zone
of equal attraction exists here, rather than a precise boundary
line. Four adjacent areas have the indices 841 (Lamesley), 958
(Urpeth), 840 (Pelton), 2108 (Chester'—yle-Street). Once the dig-
continuity is passedi the rapid rise of the interaction index into
the thouwands follows.

As with professional football, Newcastle's specific umland fails
to penetrate into the Crook-Willington area. Sunderland dominated
this area in professional football. Darlington with Sunderland pro-
vide the competition with ophthalmic treafment. This suggests that
Darlington as an ophthalmic wnit is better able to compete with
Newcastle and Sunderland than it was as a Fourth Division football

club.
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Sunderland

S 0010 o it S0 P8 i ok T e

The specific urban field of Sunderland only just crosses the
Tyne northwards. Only Newcastle and Tynemouth interact at all with
Sunderland. South Tyneside shows Sunderland interacting westwards
ag far as Blaydon. Then the specific urban field turns south +to
include Consett and Wolsingham. Then the boundary is found east-
ward towards the coast with Shildon, Darlington and Stockton Fform—
ing the limits of attraction. The strong limitation within the
geographic county of Durham is in marked contrast o the case in
professional football. Only three interactions occur beyond the
county boundary.

This strongly suggests that as an ophthalmic unit, Sunderland
was less attractive than as a professional foothall club at the +ime
of the respective datae Thigs will be expanded upon in a later
section.

The specific umland is triangular in shape. The sea Torms the
eastern side of the triangle and the north wesbtern side results from
competition with Newcastle. In fact if a straight line is drawn
linking Hewcastle to Sunderland, the line on the map dividing their
specific umlands bisects this line. The gouth western side of the
triangle is fairly complex and shows competition with both Darlington
and Middlesbrough.

From the mouth of the Tees, Sunderland competes with Kiddlesbrough.
With Hartlepool no longer a separate wnit, as in professional Toot-

ball, the whole of the Hartlepool peninsulad is attracted to
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Sunderland. The rural zone between Hartlepool and Stocktone
Billingham remains the specific umland boundary. As with profegg~
ional football, Fishburn is attracted to Middlesbrough, but the
rest of the eastern part of the coalfield is within the Sunderland
specific umland.

West of Fishburn, the boundary position becomes complex. Mainge
Torth is equally shared with Darlington and Middlegbroughs garlington
is dominant at Chilton-Ferryhill and Sunderland at Spennymoor. From
Willington along the Wear valley to Violgsingham, Sunderland snd
Darlington are of equal attraction. This contrasts with the Pro=
fessional football pattern where Sunderland was able +o hold the
approaches to Weardale well within its specific umland. The diff-
erence results from the stronger power of attraction of Darlington
in ophthalmic treatment. The position is made anomalous by the
faet that Darlington has a dominance at Tow Law and Crook, across
the River Wear but ouitside the main Darlington specific umland.

This point will be considered further when describing the Darlington
gpecific umland.

Figure 3.3 indicates the changing power of atitraction of Sune-
derland in different directions. The slope of the line to Conseht
shows a marked change in the interaction units at Stanley and
Consett compared with Urpeth. In fact once the specific umlahd
boundary is cwpssed the rate of change in the interaction units is
rapid. The same thing is true of the section towards Middlesbrough.
The'interaction unit remains about 500 people until Hart is reached

in the rural zone fringing Hartlepool. The interaction unit riges
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to over 1000 people here and on crossing the specific umland boundary
into Billingham; the figure rises to 32,000 people. The slope of
this section is less than the slope of the Consett line. By inpli-
cation the specific umland boundary is nearer to Sunderland in the
Consett section than in the Middlesbrough section.

The zig-zag nature of the boundary has already been mentioned
in the area west of Fishburn. This was studied Ffurther by a section
from Sunderland to Newton Aycliffe (see figure 3.3)e The inter—
action unit varied from 300 people to 1000 people within the specific
umland. A% the boundary Comforth had an interaction unit of 801
people while Perryhill-Chilton had 1700 people. The former was just
on the Sunderland side of the boundary, the latter appearing to bhe
an outlier to Darlington. At Newton Aycliffe, within the urbsn field
of Sunderland but within the specific umland of Darlington, the in-
teraction unit rose to 13,000, a marked Fall in the power of
Bunderland's attraction. This would all tend to indicate that the
Darlington ‘'outlier' at Ferryhill-Chilton was not in the Sunderland
but well within the Darkington specific umland and the apparent
‘outlier' was a result of some factor other than sudden or fluct-
uating changes in the power of attraction at the boundary zone.

Overall one can say that Sunderland's umland covered the lime—
stone plateau, the lower Wear valley with a transition zone at the
approaches to upper Weardale, the Hartlepool peninsula and the South
Shields peninsula! Compared with professional football, the Bishop
Auckland area and the Consett-Lanchester area have been lost. Thig
can be related to the greater competition from Darlington and

Newcastle respectively.
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The specific urban field of Darlington extends northwards Lo the
Wear valley. Crook and Willington are on the northern limit. Up=
stream Weardale is within the specific urban field while downgtrean,
the urban field turns south eastwards to Spennymoor, Ferryhill and
Sedgefields Stockton and Billingham, and southwards into the
Stokesley Rural District, the boundary of the urban field is con=—
tinued. From Stokesley the attraction of Darlington extends west—
wards across the Northallerton Gap to the Pennines with a southern
limit about Thirsk-Boroughbridge and then into Swaledale. The
boundary then follows the Pennines northwards to Weardale againe.

Darlington is in competition with Newcastle to the noxrth,
Sunderland to the north east and Middlesbrough to the east. Hence
in theory a specific umland boundary should be clear-cut on two
sides. In fact the boundary poses problems.

The northern boundary is clear between Weardale and Demwentdale.
The former is within Darlington's specific umland and the latter
within that of Newcastle. Then Darlington and Sunderland form a
zone of equal attraction along the Wear valley. However this is
complicated by Tow Law and Crook, both within Darlington's spec—
ific umland but on the Newcastle side of the zone of equal attrac—
tione There ig a similarity here fo the position of Pelton in the
Newcastle specific umland. These are all cases of discontinuity.

Why these discontinuities occur is a question to which only a
tentative answer can be offered. All these discontinuities are

small or large villages which are separated from the rest of their

51
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specific umlands by a rural area which is attracted to Sunderland.
Is this a case of an innovation wavelo? Certainly the theory of
innovation waves suggests information being available first in
large towns, then in the smaller towns and finally in the country-
side. If the services at Neﬁcastle and Darlington have increased,
then the knowledge of this would spread as suggested. A4t present
it would appear to have reached the small town/large village level.

Conpared with professional football, Sunderland has a smaller
specific umland. Is its service area contracting in comparison
with Newcastle and Darlington? Certainly all the discontinuities
fringe the Sunderland specific umland.

Bastward the specific umland boundary ig a result of compe t=
ition with Middlesbrough. Again the actual line is far from clear.
This time it is because no observable interactions take place where
the boundary would be expected. Borth Mordon and Elton are rural
areas with population totals of about 1000 people. IFf the figure
of 1000 interaction unit is eritical, as implied by examples studied
so far, then again these rural areas would probably fail to inter—
act at specific umland borders because of lack of sufficient POP~-
ulation to provide an interaction. This position parallels that
already studied with professional football for Hiddlesbrough,
Hartlepool United and Darlington.

The wegtward limit of the Darlington specific umland is examined
in figure 3.4. The interéction units westward from Darlington are
Plotted and show a lack of slope. Interaction remains about the

400 indices. This tends to imply a lack of competition and so an
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even power of attraction throughout Teesdale. This is similar to +the
line northwards from Newcastle already studied.

¥iddlegbrough

There is very little difference between the specific urban field
and the specific umland of Middlesbrough for ophthalmic treatment.
This statement must be qualified by the fact that the southern limit
of the umland is unknown. Southwards the next ophthalmic unit is
at Scarborough. Middlesbrough does interact with Scarborough and
Whitby BRural District which form the southern limits of +the urban
field. Westwards the specific urban field and umland extends across
the northern edge of the North Yorkshire Moors. Competition with
Darlington then turns the boundary northwards to Yarm and Stockton.
Sedgefield, Fishburn and Billingham complete the specific umland.
The urban field thends northwards to include Hartlepools, Trimdon,
Newton Aycliffe and Darlington.

Only two details will be considered about Middlesbrough. As
with professional foothall, Middlesbrough is able to compete across
the River Tees at Stockton-Billingham and to extend its specific
umland to Fighburn. The urban field extends slightly further west
and east to include Mainsforth and Trimédon. Again Sunderland's
hold on the eastern coalfield area is challenged at this point
(see figure 3.5)e It is interesting to note the rapid change in
the interaction unit once the specific umland boundary is crpssed

in this section. Fishburn, within the Hiddlesbrough specific umland,

has an interaction unit of 713. Within one mile, but across the &mland

boundary, Mainsforth shows an interaction unit of 1307, and Trimdon




one of 6052,

The second feature to be noted is the power of attraction within
the gpecific umland towards Whitby. With professional football i%
was suggested that the specific umland of Middlesbrough extended to
Whitby. The ophthalmic data show this clearly (see figure 3.5).
The slope of this line is very gentle compared with the line towards
Fighburn. This would suggest lack of competition. In fact the
next ophthalmic unit is at Scarborough. This is 20 miles from
Whitby by road while Middlesbrough is 31 miles away. However the
Scarborough unit is small and not able to offer intensive com-
petition with Middlesbroughll.

South Shields

The map of ophthalmic umlands fails to show South Shields. In
fact there were 6 beds available for ophthalmic treatment in the
two South Shields hospitals. These are normally for local patients
who are tended by Sunderland surgeons. In some ways it is an ex-
tension of the urban field of Sunderland. This point is of interest
in terms of Central Place Theoxry.

South Shields has an urban field consisting of two population
units = South Shields and Jarrow. Within this urban field it is
completely dominated by Sunderland (see Table 3.3)s At Jarrow even
Newcastle has a greater attraction than South Shields. Although
ophthalmic hospitalization is at the stage three level in +the
hierarchy (see Table 3.1) it has within it an urban field which has
no umland. From the organisational point of view South Shields is

part of Sunderland's urban field, as well as from the broad data.




PATIENTS TO

POPULATION UNIT SOUMH SHIELDS SUNDERLAND WEWCASTLE
South Shields 98 178 8
Jarrow 6 21 16

Table 3.3, Urban field of South Shields compared with Newcastle

and Sunderland.

The implications of this point are mentioned in the last
section of this chapter and will be returned +to in the chapter on
General Surgery.

The Centres

it 1200 0 6 O O e ettt

Four centres are directly involved in this element and there
is a reagonable comparison with professional football. The com—
parison suggests that Sunderland has absorbed the Hartlepool area,
but has been unable to compete with Darlington and Wewcastle %o
the same extent that it did as a professional football club.
Darlington is shown to be more powerful in ophthalmology than
professional football by its larger umland, e.g. successful com-
petition with Middlesbrough in the North Riding of Yorkshire.

A measure is needed of the atitractive force of these centres.
The usuad one for hospitals is the number of beds. This igs shown
in Table 3.4 with the South Shields beds added to Sunderland.
From this it will be seen that a ranking list would have Darlington
as unity. Middlesbrough would be roughly twice unity, Sunderland
about two and a half times unity and Wewcastle about four times

unity.
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CENTRE UMLAND BEDS | POPULATION|  POTAL  JATTRACTIVE
| POPULATION PER BED |TWTERACTIONY POVER
| Darlington 305,891 | 24 12,745 591
Middlegbrough 473,939 48 19,874 1055
Newcastle 1,645,056 |100 16,451 2557 4e2
Sunderland 813,847 6% 12,918 1591 2.6

Table 3.4. Ophthalmic provision and use, North Bast Bngland
hogpitals, 1965,

The attractive power of Newcastle is illustrate@%y its urban
Tield. This ig greater than for any other centre and extends north~
wards to Berwick-on-Tweed (55 miles) and southwards to Guisborough
(42 miles). This is a greater range than any other centre. Both
Darlington and Middlesbrough show urban fields within ophthalmic
treatment which differ little from their specific umlands. This
may result from their low power df attraction.

Umland Population

A test of the validity of beds as a measure of attraction is
to compare specific umland populations with the Dbed ranking of
centres. In theory each bed should provide a roughly equal service
opportunity with any other bed in any other centre. IHence the
populations of the specific umlands should increase in a ratio of
12232368412 in the order Darlington, Middlesbrough, Sunderland
and Newcastle. Table 3.4 shows this is generally true, Hiddles—
brough appears to be over~provided but this may be accounted for
within the nature of the data.12 Purther there appears to be a

logarithmic relationship of population of the umland to the total
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beds. There is not sufficient data to follow this point through
but the ratios stated above could be geometric in progression and
the football data also-suggested logarithnic rélationships.

A further complication in attempting statistical correlations
is the nature of the bed occupancy at South Shields. .While a max-—
imum of six beds was available at any one time at South Shields,
they were not all in use at any one time. On certain occasiong
less than six beds were in use, and the 'spare beds' used for
other types of cases. Hence the figure of six beds overstates the
actual demand at South Shields compared with the other centres.

Conclusions

Two sets of conclusions follow from this element. . With Ffour
centres operating, one findsg Newcastle attracting patients from
Northumberland and virtually the whole of North West Dufﬁam.
Sunderland attracts from the Permian limestone plateau, the lower
Wear valley and the Hartlepool peninsula, Darlington draws patients
from ﬁpper Weardale, and from Upper Teesdale and downstream to Yarm.
Middlesbrough continues to hold the Stockton-Fishburn area of County
Durham, the North Yorkshire coast to Whitby and the lowland zone
fronting the North Yorkshire Hoors! escarpment, with the higher
dales themselves.

The other coﬁclusion is really in the nature of stating a
probleme. In the first chapter, the question of a hierarchy or
continuum of services and centres was raised. This chapter gtarted
with the statement of a hierarchyﬁof specialty. It was shown that

a four stage hierarchy was congidered to exist within the hospital




service of the Newcastle Hospital Regional Board. Ophthalmic treat~
ment was chosen for study as repregenting one stage'of this hier~
archys Within the detail of this element, it has been found poss—l
ible to divide the actual centres into another hierarchy/continunm.
Although the provision of a bed for ophthalmology requires a cer—
tain basge population (threshold), the provision of a given number
of beds at any one centre varies.

South Shields is the example that illustrates this problen,
South Shields has ophthalmic hospital beds but has no specific
umland. In terms of the hospital service hierarchy it exists as a
ventre. In terms of the specific umland study, it dbes not exigt
as a centre. If a continuum is thought of instead of & hierarchy,
this difficulty may be resolved. Thus a continuum exists for eg=
tablishment data, i.e. the number of beds provided at any one
centre. The hierarchy is concerned with the va;ue, in temrms of
population, which justified the provision of one ophthalmic hogpital
bed and appears from the field of attraction data. That is to say,
a glven population has different morbidity rates for varying
specialties.

It may be convenient to think of a specialty and the resulting
umlands as a hierarchical problem while the actual provision for a
specialty at any set of given centres may be a continuum problem.
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4e THE ELEMENTS: TECHNICAL COLLEGES

Within County Durham a variety of technical colleges is to be
found. In the academic year 1963-4 there ware six technical colleges
within the administrative county of Durhame. Thege were at Bigshop
Auckland, Consett, Durham, Basington, Hebburn and Stockion-
billingham. Within the geographical county several county boroughs
had their own technical colleges — Darlington, Gateshead, South
Shields, Sunderland and West Hartlepool.b Data were collected from
all of these county and county borough colleges. It was also found
necessary to take note of those students who lived in County
Durham and went to technical colleges in Middlesbrough and Newcastle.
In all thirteen centres were recognised as providing technical
college facilities used by students who lived within the geographic

county of Durhame.

o 2ot S g e a6 e

The data used in this chapier are purely of students who lived
in the geographic county and attended any of the technical colleges
within it and Middlesbrough and Newcastle county borough areas during
the 1963~4 academic year. Thig information was obtained from three
main sources.

If a student attends a technical college of a local authority
of whosge area he is not a resident, then his residential authopity
has to pay a fee to the other loecal avthority. For example a gstudent
may have lived in Birtley within the Durham County Council area in

1963-4 and attended an evéning class at Rutherford College of
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Technology-that yeare As a result Durham County Council paid a fee
to Newcastle Gounty Borough for that student. Such a student is
known in Durham as an ‘out county' student. Bach local authority
submits a list of its claims for 'out county! students to each
other local authority at the end of an acadenmic year.

One major source of data was from the county Durham technical
colleges themselves. Student enrolment were examined Tor each college
and lists of population units with the number of students for each
- college were drawn upe Another major source of data was the 'out
county' claims by other local authorities upon the county of Durhaml.
From these claims it was possible to make lists of students who
attended courses at county borough technical colleges and to locate
their place of residence within county Durhame. Further each of the
county boroughs within the geographical county of Durham supplied
the total number of students who lived in their area and went to
Middlesbrough and Newcastle technical colleges for courses in
1963-42.

The third source of information was the county boroughs of
Middlesbrough and Newcastle3. They filled any gaps in the county
boroughs' data and provided a total figure for students resident in
thelr own area and attending their own colleges. With these compl-
eted figures it was possible to make a map of the specific umlands
of the technical colleges (see fig. 4.1).

ghe Basgic Situation

Within the North Bast of Bngland +three main types of technical

college exist. This is characteristic of the nationsl system though




the definition used here for each type is different from that nor-
mally used4. These three types are the local, area and regional
colleges. The nomal basig of defining each type is by the level of
work at the college. Ordinary and Advanced level General Certificate
of Education work with Ordinary National Certificate work is common
to all local technical colleges. The area cwlleges work to Higher
National Certificate and Diploma level while the regional colleges
have students working to university degree standard or professional
equivalents such as AJM.E.M.E. However individual H.N.C. courses
are found in what might otherwise be regarded as local technical
colleges and degree equivalent work ocours in some area technical
cqlleges. Hence another method of definition is needed5.

For this, all thirteen centres were ranked in Herms of their
overall courses. This information is easily available from the
'Guide to Furbher Bducation Courses in the Region, 1963—4'6. A
hierarchy was constructed firstly by listing all centres with their
total number of courses (see Table 4.1)s Then all courses of H.H.C.
or higher level were totalled for each centre. By compaxing thege
two ranking lists a hierarchy of three stages was obtained7.

The result shows clearly that three regional technical college
centres existed in 1963-4. These were al Middlesbrough, Newcastle
and Sunderland. For this element, all technical colleges within a
given centre are combined when considering that centre. Hence
Wewcastle inﬁludés Rutherford College of Technology, the College of

Commerce and the College of Further Education during the 1963-4

academic year. Middlesbrough combines Constantine College of
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Toechnology with Longlands College of Further Bducation, and
Sunderland combines the Technical College with West Park and
Monkwearmouth Colleges of Further Education.

The Students and Centred Regions

In theory the technical colleges have centred regions. Within
County Durham the six technical colleges have pre~determined catch~
ment areas and all students wanting a course go to their local
college. BShould the course not be available at the local college,
the stucdent is sent to the nearest college within the county area
with that course. If no Durham technical college has the gourse,
then the student may go 'out county'. As each student going ‘'oul
county' costs the Durham County Council é fee, they do not encourage

fout county' students.

A.Course totals | B.Course totals |B as % of A Hierarchy
All High level
245 | Newcastle i 32 13 Regional
166 | Middlesbrough 25 15 Colleges
159 { Sunderland : 17 11
115 | Durhan 6 5 Area
90 | Gateshead 4 4 Colleges
90 | South Shields 3 3
88 | Darlington 4 5
70 | 8tockton-Billingham 3 4
61 | Consett 1 1 Local
57 | Bishop Auckland 0 0 Colleges
53 | West Hartlepool 2 4
44 | Hebburm 1 2
26 | Bagington 0 0

Table 4.1. Hierarchy of Technical Colleges within and bordering
County Durham 1963=64.
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At the stage of high level courges, such ag the regional techn-
ical colleges provide, 'out county' students are to be expected.

The degree and professional equivalent courses are only provided at
regional level. Demand is such that there are normally insufficient
students to justify a course at area colleges.

Such isg thé theory. Two administrative points affect the
theory. The local authorities acknowledge what they call 'free
trade' between the whole range of colleges. In effect thig means
that any authority with an out county student eclaim will have it
accepted by the student's residential county authority. 4s oui
county claims are not made until the end of the academic jear,
there is no check on whether a high level course is being followed
which is available within the resident authority's own technical
colleges until it is too late to change colleges.

Secondly, the main administrative check on Whethe: a student is
attending the nearest.local regidential authority's tefhnieal
college for his particular course is when he applied for tfavelling
expenges. Should he apply and be found not to be at his local
college, then he will be refufed his expenses and transferred to the
same course at his local college. If he does not apply for travell-
ing expenses he may slip through the administrative net.

Hence the theory of centred regions for technical colleges has
little administrative framework to ensure it functiong in practico.
To discover what really happens, courses taken by out county students

were studied. A small sample appears in Table 4.2. A% all the centres

the range of courses varied from '0!' level subjects to degree equiva-
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lent work, Complete free trade existed in 1963=4 between all the

local authorities.

Coursge ‘No. of Students Course ‘No. of Students
0 & A levals 19 ilO.N.C.
Professional 1 Secretarial
Pre-nuesing 4 "Tailoring 3 ‘

Table 4.2. Out County (Seaham) Technical College Students and their

courges at Sunderland.

In effect, there was a free choice of technical colleges ag far
ag courses would allowa. It is for this reason that all the tech—
nical colleges within a given centre are combined and, sonsidered
as one unit. Sunderland Technical College offered the high level
courses to which Durham county 'out county' students would have o
go. Bub in fact 'out county' students went to all three Sunderland

colleges for a variety of courses in 1963-4.

12 Se

Painting and Decorating Shorthand/Typists
Public Cleansing Storekeepers
Principles of Teaching Salesmen

Re Science Laboratory
Retail Distridbution -~ Tull +time Technicians

Retail Distribution -~ Junior Certificate Science = 0.N.C.
Retail Digtribution - National Certificate School Music - Diploma
Retail Management Principles =~ Certificate

Téﬁle 4e3. Part of the Indez of Durham Technical College's
' Progpectus, 1963~4.

The population of this element is the students., T4 might be
thought they formed an educationally biased section of the general

Populetion and any study of their Journey patterns would be un~
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representative of the general population. In fact this is not
generally true. Technical colleges provide a wide range of courses
(seec Table 4.3) to cover professional and craft training at vari&us
levels as well as recreational facilities. Some people go to a
technical college purely to learn a sport or improve a hobby. Car
maintenance is a very popular course with 1ittle social bias. Day
release ensures that a great variety of young people with no
acadenic qualifications do some craft or general educational
training9. Hence it is suggested that the technical colleges
provide a field worthy of study. The population ié not a narrow
educationally biased one and the administration is such that supposed
centred regions with predetermined catchment areas may not in fact

exiogte.

?he Bagic Situation

Potentially there are thirteen centres operating in this
element -~ Bishop Auckland, Consett, Darlington, Durham City,
Basington, Gateshead, Hartlepools, Hebburn, Middlegbrough, Newcastle,
South Shields, Stockton-Billingham and Sunderland.

Of these centres Gateshead, Hebburn, Newcastle and South Shields
can be sald to be part of the Tyneside conurbation. The Wearside
sub-region has a centre in Sunderland., In its broadest sense,
Teegside is represented by centres at Darlington, Hartlepools,
Middlesbrough and Stockton—Billingham. While only Middlesbrough

and Stockton-Billingham are physically part of the Teegside con-

urbation, the other two cenires have very close industrial and
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communication ties to the Teesside arealo. Thus each of the major
conurbations is well represented by centres.

Also included are a number of centres in the area between the
conurbations. Durham City occurs in the middle of the county and is
mainly an administrative and university centre. Consett forms a
centre in the north west in the old coal mining area. Basington
Technical College is situated in the new bLown development of
Peterlec, on the concealedlcoalfield. Bishop Auckland is within
the old coking coal area of south west Durham and is at the gateway
to Weardale. So it can be seen that these four centres occur on the
ﬁurham coalfield, but each with a slightly different environment
around it.

A historical factor also influences the potential situation.
The county boroughs established technical institutes and through
these, technical colleges, before County Durham. It was the 1950%'g
Before the county authority established its technical collegesll.
Hence competition from within the county area with county boroughs
ig fairly vecent. In texms of Central Place theory, the newer
County Durham Technical Colleges have had to establish their own
urban fields within the margins of the older county borough technical
colleges' urban fields.

Finally before the details of each college are studied, it nust
be remembered that the data are for total student numbers. Within

Wewcastle's tobtal are students at local, area and regional level

courses. Within Consett's total are only students at local level

courses because Consett had only one high level course. Hence ‘the
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competition between these two centres is not at an equal level,
This i not a Chrigtaller-type hierarchical comparigson but a real
situation comparison more akin to a Loschian-type landscape.

Biggop Auckland

A fairly well defined specific urban field is Found around
Bishop Auckland (see Fige 4+2)s Weardale and Teesdale are ite
westward extents Northwards the field extends through Esh to Pelton
and then the boundary curves southwards through Durham City and
Cassop to Trimdon. A small number of interactions occur in the
rural zone east of Darlington before the Tees is reached. From
here, upstream beyond Darlington into Teesdale, interactions occur
to complete the specific urban field. The rural south west and the
urban areas of Bishop Auckland, Brandon, Crook, Darlington, Durham
City and Spennymoor are all within this specific urban field.

The specific umland shows Weardale aw itz western limite
Competition with Durham restricts the umland to Wolsingham and the
Crook~Willington area in the north. There is an outlier o Durham
at Munwick (see fig. 4.1), but Spennymoor and Ferryhill are within
the sgpecific umland. Thé boundary with Stockton-Billingham occurs
within the rural area at Rughyford; with Darlington it occurs in
the rural area around Heighington. The rural area sround Staindrop
is main¢ly within Bishop Auckland's umland buib Darlington attracts
students in greater numbers than Bishop Auckland from Barard Castle
and upper Teesdale.

Two features are worth noting here. The outlier of Durham at

Huwwick appears to arise mainly from chance, Hunwick being a con-
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raratively small population unit. Only one student travelled %o
Bishop Auckland technical college in 1963-64 whereas if 4 students

had done so, Hunwick would have been in the Bishop Auckland umland.

Population Unit |Tnteraction Index || Population Unit | Tatemetion Index

Bighop Auckland 121 Middridge 43

Toronto 60 Shildon 35

Byers Green 38 St. Helen

Coundon 42 Auckland 41

Couwndon Grange 20 Witton Park 85
Witton-le~Wear 86

Table 4e4. Bishop Auckland and Interaction Index in adjoining

Population Units.

The gecond feature is shown by table 4.4. The area arownd
Bighop Auckland has a higher level of interaction per unit of popu—
lation than Bishop Auckland itself. This remains true in a westward
direction into the rural areas, though by Stanhope (146 interaction
index) the situation is about normal.

Two reasons can be suggested for thisle. Firstly Bishop
Auckland has an attraction for work for people living in the rural
area to the west while thosge living in the town itself are more
selective and may choose to work outside the immediate neighbourhoodl3.
Secondly the higher level technical college courses are located
elswwhére and these coufées probabiy tend to‘dfaw frbm an urban pop—
ulation more than a rural one. The effect of the hierarchical

position of Bishop Auckland may be at work here.
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Consett

Along the gouth bank of the river Tyne in County Durham,
Consett technical college draws students from virtually all the
population units. - Thus the specific urban field extends to South
Shieldss Then the field rapidly contracts southwards. 4 single
isolated interaction at Sunderland is probably chance and it ig
Birtley and Chester-~le~Street that form the effective eagtward
limits of the field south of the Tynesige conurbation. fhe boundary
then continues southwards to Durham City and Ferryhill (see figed.2).
From here, it turns westward through Bishop Auckland to Weardale. At
the Cumberland-Westmorland border the Durham county boundary of
necessity forms the boundary of the specific urban field north east=
wards to the Tyne, becauée data on students living outside County
Durham were not collected.

The specific umland is almost all the old coal mining area of
. north west Durham. Upper Derwentdale, the Lanchesgter area,Consett
and Stanley urban districts are within the gpecific umland. The
Tyneside boundary is interesting because here conmpetition with
Newcastle is effective (see fig. 4.1).. Newcastle is able %o attract
gtudents from Blaydon, Ryton and Whickham urban districts in greatber
numbers than Consett. In some ways this repeats the professional
football pattern where it was shown that from the Tyne bridge up-
stream, Newcastle is able to compete effectively with Durham-based
centres, possibly because of the number of bridges across the rive¥

above Gateshead14.
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The main exception ig at Crawerooke. Here an outlier to Consett
is founde This detail is examined in figure 4.4. Ryton village
itself has a high level of interaction with both Consett and New-
castle compared with Crawcrook torthe west and Crookhill éo the east.
Ryton i% a middle class/professional‘suburb to Newcastle whereas the
other two villages are mining communities. Does the data, at this
point, suggest that the middle claés/professional berson ig more
educationally minded than the manual/craftsman person‘of a basically
nining community? Later evidence suggests a chance factor is working
fsee chapter five).

Bearing this in mind, the graph (See figure 4.4) shows that the
Crawcrook outlier is more normal than the Tige 4.1 suggests. _The
slope from Consett ig fairly constant if Ryton proper is ignored.
Similarly the slope from Newcastle also appears more consistent if
Ryton proper is ignored. This outlier supports an earlier guggest-
ion that a zone of transition or margin exists between centres
rather than the firm boundaries of the specific umlands. Any random
or chance factor operating at these marging can results in apparent=—

ly anomalous situations.

This is the first of the area technical colleges to be studied
in details. TIts specific urban field within County Durham extends
from Weardale and Teesdale in the west across the county to the

coaste The river Tees is the southern limit of the data and the

extent of the urban field south of the Tees is unknowan. The northern
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limit is a line through Crook, Willington and Brandon and on north

eastwards to the coast at Sunderland gsee Tige 4.3).

i

CENTRE || Parnard Winston | Gainford | Piercebridge
Cagtle
Darlington 54 (15 miles)| 4 (9 miles) |19 (7 miles) {2 (5 miles)
Bishop
Auckland 25 (13 miles)|4 (9 miles) | 3 (8 miles) |2 (9 miles)

Table 4.5. Number of students attending Darlington and Bishop

Auckland Technical colleges from gettlements along
the A 67 road.

In contrast the specific umland is very limited., A familiar
pattern of a boundary through the rural zone surrounding a town
occurs. Newton Aycliffe is within this specific umland and maxks
the northern limit. In faect an arc some eight miles in radius, from
Darlington town centre, gives most of the gpecific umland within
County Durham.

- To this must be added Baimard Castle and upper Teesdale.
Teesdale; from Darlington upstream, tends 4o be within Darlington's
specific umland, c.f. the ophthalmic data. A gtudy of individual.
settlements along the main A67 road which links Teesdale to Darling-
ton supports this (see table 4.5)s Further a graph of interaction
indices (see fige 4.5) shows a fairly consistent slope into Teesdale.
Continuity of the specific umland because of the south bank of the
Tees being within the specific umland is also possible.

The difference between the area of the specific umland and
that of the gpecific urban field may be explained by Darlington

being an area type college. It offers high level courses which
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éttract from a larger area than its local courses do. This point
will Dbe considered in detail in the next sectione.

Durham

e 2 et ones 00

Durham is an area technical college and a great deal of infor—
mation is available about it, which facilitates an analysis of the
functioning of an area technical collegels. The specific urban field
of Durham Technical college is the whole counfy area. Very few
Population units fail to interact with Durham (see fig..4.2). The
specific umland is much smaller in area. 1In general it is en area
within a seven ﬁiles radius of Durham'City, though wegtward it ex-
tends further into a rural area.

Birtley forms the northern limit in competition with Gateshead.
Hebburn competes in the rural area Just north east of Chester—le~
Btreet and Sunderland just to the east of Chester-le~Street. Durhanm
then aftracts the Houghton-le-Spring and Hetton-le-Hole areas in
competition with Sunderland. A% Haswell, Basington technical college
competes with Durham. This competition continues and gives a north-
south specific umland boundary as far as Trimdon. The boundary then
turns west, leaving Fishburn in Stockton-Billingham's specific
umland and Maiﬁsforth becomes an area of equal atiraction between
Durham and Stockton-Billingham (see fig. 4.1).

The boundary continues westward leaving Brandon urban digtrict
within the specific umland, and outlier at Hunwick (already analysed)
and Tow Law just within the boundary. From here northward,‘the
valley of the Deerness is within bhe specific umland but Congett

attracts the Lanchester area. The villages immediately west of
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Durham City and Chester-le-Street complete +the umlénd before the
boundary tums through Peltén to Birtley.

The area of equal attraction at Mainsforth is the only area on
the whole of fig. 4.1 where a boundary could not be definitely drawn.
This area would appear to be an important margin to several competing
centres having appeared on several maps before.

A special study of selected courses was made at Durham technical
college. The object was to establish the influence of the type of
course upon the catchment area or urban field of the college.  The
result is shown by selected courses in fig. 4.6 a-d. The dresse
making non-vocational course has an urban field similar to the’
college's specific umland. It is a low level courge typical of
courges likely to be found in all technical colleges. The elect-
rical operatives course (see fig. 4.6 ¢) is organised for the North
Fast Blectricity Board and is provided at Darlington, Durham,
Gateshead dnd Newcastle‘colleges. As a result the map shows a mide
Durham distribution pattern whieh includes Sunderland., This ig an
area college type course. The map of AM.E.M.E. Honours counse
(see fige 4.64) is for a regional college course. It shows students
coming from the whole of the coalfield area of County Durham.

As stated earlier, the data for this element is the tota;hum-
ber of students at each technical college in 1963~64. Within this
total number for a college students attend courses at different
levels. For a Central Place analysis of this situation it would be
necessary to compare the distribution of students for similar level
courses. The present analysis is concerned with the total situation

and shows centres with different levels of the same service come
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Peting with each other across County Durhame. This Loschian type
landscape is justified as a line of study because if is a real
situation. |

This helps to explain why the specific umlands of area and
regional technical colleges are likely to be much smaller than
their specific urban fields. The local college has courses likely
to draw from an area in competition with similar coursges at all
other technical collegess this area is its specific umland. 'The
area and regional colleges have courses which attract students in
competition with only a few other centres. Hence an extensive
specific urban field results but the total numbsr of students in-
volved in these courses at a distance is not sufficient to disrupit
the local college specific umland.

Bagington

0 v e 40 s T e A oo

Sunderland and Hartlepools form the limits of the specific urban
field along the coast. Fige 4.2 shows that from Sunderland an arc can
be drawn through Birtley, Witton Gilbert, Ferryhill and Sedgefield
to Hartlepools of some twelve miles radius centred on Peteilee and
the complete specific urban field is covered. Whén the specific
umland is considersd (see fige 4.1) Seaham and Blackhall form the
coastal limits. Basington college just fails to dominate Seaham
and the Hetton;le-Hole/Murton built-up area. Haswell iz within the
unland as is Shotton, Wheatley Hill, Wingate and Trimdon. Conpet~
ition with the Hartlepbols Just forces the bound§ry north of Castle
Eden village, but Blackhall is within the specific umland.

From this it can be :seen that Fasington Technical College has a
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small specific urban field and umland compared with Durham. As it
ig only a local college this is to be expected and confirms the
analysis made in the section on Durham technical college.

fateshead

S v e sttt D €200 B e

Like Darlington and Durham, Gateshead is an area technical
college. It provides another opportunity to test the suggestion
made above that area colleges have large specific urban fields come
bared with their specific umlands. Gateshead's specific umland
conslgts of only three population units - Gateshead, Springwell and
Lamesley, but its specific urban field shows interactions as far as
Darlington and Stockton.

In detail, the specif;c urban field interacts with the whole of
gouth Tyneside. All population units in north west Durham interact
with Gateshead and this is almost true of all population units on
Wearside. Weardale Tforms the effective south western limit of the
urban field and its boundary can be traced from here eastwards
through Crook, Spennymoor, Ferryhill, Wingate and Peterlee. This
is almost along the southern limit of the coalfield. Interactions
do occur south of this line at Darlington and Stockton but these
are rather isolated and away frém the main gpecific urban field.

Hence two thirds of county Durham forms Gateshead's specific
urban field which is far larger than its specific umland. The small-
ness of the umland may result from the nearness of Newcastle which
has regional levelrcourses compared with Gateshead's area level
courses. The large extent of the urban field may result from the

area level courses, compared with the local tedhnical colleges which
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tend to be found to the south in the county Durham area. It may
also reflect the high employment opportunities available in Gateg—
head, particularly on the Team Valley Trading Bstate. Large fimms
tend to co-operate in day release and sandwich courses organised
by technical colleges and the larger Gateshead firms attract labour
from much of the Durham coalfield area.

Hartlepools

e o WA e Bt o v o R

The technical college at West Hartlepool was the only county
borough college to rank as a local technical college in the hier-
archy. Like Gateshead, its specific umland is small, covering only
three population unitg - Hartlepools, BElwick and Hutton Henry. The
gpecific urban field extends northwards along the coast to Sunder~
land. A few interactions are obserable south westwards from Sun—
derland at Hetton-le-Hole, Haswell and Bowburn. Then a boundary
can be followed southwards through Coxhoe and Trimdon o Stockion
(see Tig. 4.3).

The smallness of the specific urban field agrees with Hartlepools!
hierarchical position. Although historically an early technical
college, its failure to establish a higher status may be related to
its peninsularity. There are many similarities here between the Pro-
fesgional football pattern and the technical colleges. The Hartlew
pools peninsula, cut off to the north by the coalfield and to the

west by Stockton, has limited population potential for growth.




Hebbum
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A local technical college, Hebburn, has a specific umland hemmed
in by South Shields, Gateshead and Sunderland. TFelling, Hebbumrn and
Jarrow form the Tyneside part of the umland which then extends south-—
wards through Boldon Colliery and Washington to the Harraton area
Just north east of Chester-le-Street.

The specific urban field extends for the whole length of the
Durham bank of the Tyne (see fige. 4.2). From here it continues
along the coast to Seaham. Turning inland at Seaham, the boundary
follows a line through Hurton, Haswell and Durham City to Brandon.
The urban field boundary then tumrms northwards to Stanley and
Rowlands Gill before reaching the Tyne again.

In comparisoﬁ with Gateshead, the Hebburn specific urban field
is limited. This one might expect as Hebbum is only a local
technical college.

Hiddlesbrough

Although a regional technical college centre, Middlesbrough has
no specific umland in county Durham. This is not surprising as it
is competing with Darlington, Hartlepools and Stochton-Billingham on
Teessides, In professional foothall if was shown that Darlington and
Hartlepools limited lliddlesbrough's attraction o a wedge from Stock-
ton northwards to Fishburn in county Durham. Now, with Stockton-
Billingham technical college effectively blocking Middlesbrough's
attraction at the river crossing, ¥Middlesbrough is not likely to
have a county Durham based specific umland (sece fig. 4e1).

Its specific urban field stretches as far north as South Shields
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and then the boundary goes south westwards through Harraton (near

‘Chester~le-5treet) Durham City, Crook and then on westward to Wear-

dales The specific urban field includes the whole of Teegside and
extends northwards over much of the Durham Coalfield and north
westwards into Weardale.

The obvious difference between the urban field in county
Durham and the lack of an umland in cownty Durham illustrgtes the
reglonal status of Hiddlesbrough as a technical college centre,

The local level courses at Middlesbrough serve a Yorkshire based
population. The regional courses serve this local area and a large
part of county Durham.

Wewcastle

9 208 8 e P s vm i B

As only students living within county Durham are included in
the data, Newcastle can only be studied in terms of its penetration
southwards across the river Tyne. Its specific urban Field certain-
ly extends over the whole of county Durham with students frori as far
south as Barnard Castle, Darlington and Stockton. There would appear
to be a parallel with ophthalmology, the whole county being within
Hewecastle's specifié urban field. The specific umland occupies most
of the Whiﬁkham, Blaydon and Ryton areas with an outlier in the easgt
at Whitburn Colliery. Wewcastle is a regional technical college
centre and shows a vast difference in areavbetween its specific
unland and specific urban field.

Whereas Middlesbrough was unable to compete across the Tees

with Stockton-Billingham at a river crossing, Wewcastle in a some=-

what analogous position does compete with Gateshead across the Tyne,.




However there are more crossing point upstream on the Tyne than on
the Tees. The NWewcastle base in north west Durham has appeared in
all the previous elements and is confirmed here; even when in com-
petition with Gateshead and Consett, The historic factor of Tyne=
side being a community over the centuries while Teesside is a crea-
tion of this century may also be influencing this distribution
Pattern.

Of all the regional technical college centre, Newcastle has the
“highest rating (see table 4.1). This might also account for Newcastle
establishing part of its specific umland in county Durham while
iliddlesbrough fails to do so. This may well be Ffurther evidence of
a continumxworkiﬁg within a hierarchical group.

Whitburn Colliery appears to be an anomaiy (see fige 447)e There
ig a normal slope from Newcastle towards South Shields with thg in-
teraction indices increasing. Then there is a sudden‘fall to the
interaction index of.Whitburn Colliery, ise. a higher number of
students are attracted to Newcastle than would be expected at this
point. Three possibilities may be suggested to explain this situation
Firstly, Whitburn and Whitburn Colliery are adjacent settlements and
most people may omit the word collierﬁ in their address. If this is
true, Whitburyg should show a higher level of interaction than would
be expected. There is some evidence of +this in the data for Hebburn,
Newcastle, South Shields and Sunderland, but this possibility is
denied by the local post offiee.l6

| Another possibility is that the students of Whitburn Colliexy

are attending a high level course, only provided at Rutherford

College of Technology, Newcastle. As Whitburn Colliery is essentially
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a wining community, this course is likely %o be in coal mining.

However, Durham and Sunderland technical colleges are designated to

provide the high level mining courses and this suggestion would seem

a doubtful one., The third possibility is the operation of pure chance,
The general lack of interactions within Whithurn Colliery,

throughout all the elements would appear to suggest the first possgi-

bility is the most likely. |

South Shields

Although an area technical college, Bouth Shields has a specific
unland limited o South Shields and Cleadon. A factor here must be
its peninsular position and the closenass of both Hebburn and
Sunderland technical colleges (see Tig. 4.1).

In contrast the specific urban field spreads over much of county
Durham. South Tyneside interacts in virtually all its population
units with South Shields. Norxrth west Durham remains within the urban
field as far south as Lanchester. The boundary then runs wouth
castwards through Drandon, Cassop and Shotton to the coast at Horden.
Interactions do oceur with all the large townsg wouth of this line ~
DParlington, Hartlepools and Stockton - but they appear %o be at the
margin of the spegific urban field.

As with Durham technical college, a sampiing of courses to find
the relationship between types of courses and their catchment areas
was made17. Some of the marine courses at the college are found at
about three other technical colleges in the country. The resulting

catchment areas were world-wide., In contrast the non-vocational

course had distributions comparable withthe specific umland of fige4.l.




Thugs the results of the Durham technical college survey were confirmed.

Stookﬁon—Billingham

Thig technical college is organised on the basis of four major
departments. Two are based in Stockton and two in Billingham. Hence
a single organisational unit has two separate locations. This is
the reason for the joint title.

An area college, it has a specific urban field covering the
southern half of county Durham. This includes Weardale, Teesdale,
Bighop Auckland, Crook, Willington and Spennymoor. From Spennymooxr
its norther limit is through Ferryhill, Coxhoe, Haswell and Hurton
to the coast. The data collected also shows that the urban field
extends southwards across the Tees into the North Riding of Yorkshire.

The specific umland repeats a pattern seen in previous elements
agsociated with Middlesbrough. From a Stockton-Billingham base, a
wedge is found northwards through Sedgefield to Fishburn on the edge
of the coalfield. As already mentioned, competition with Durham
gives an area of equal attraction at Mainsforth. The rural area to
the east and the west of this wedge gives the specific umland bounde
ary with Hartlepools and Darlington regpectively as in earlier
elements.

As with other area technical colleges the specific umland is
small in area compared with the gpecific urban field.

Sunderland

BSunderland has a specific urban field which extends over almosi
the whole of County Durham. It is missing in Upper Teesdale, but

Weardale, Crook, Bishop Auckland and Darlington all interact with
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Sunderland. The actual number of students here and in north west
Durham suggests a weak field of attraction in these areas and a
votential limit of the specific urban field.

Sunderland is the only regional level technical college centre
which had a complete specific umland within county Durham, Newcastle
and Middlesb:ough both hgve barts if not all of their specific um=-
lands outside the county. Sunderland's umland consists of most of
ite population units adjoining itself with an arm extending south
wegtwards into the Herrington - Penshaw - Shiney Row area and ending
in the rural area just east of Chester-le~Street (see fig.4.1).

The small extent of the specific umland is surprising at first,
but it fits into the pattern already suggested. The specific umland
is related to the attractive power of all colleges and their local
college courses. Area and regional colleges ihcrease their urban
fields rather than their umlands because of their high level courses.

The Centres

The description of the earlier sections have suggested that the
hierarchy based upon courses and course structure in technical coll-
eges 1s valid. To quantify this further is difficult because mnany
specific umlands and urban fields extend outside county Durham. For
example Hebburn technical college is know to attract students from
Acklington, Heddon-on-the-Wall and Hexham.l8

A1though' onhly one student came from each of these places in
1963-4, it is farily safe to assume that the more powerful centres
of Gateshead, South Shields and Sunderland attracted even more

students than Hebburn from Northumberland. Similarly Stockton—
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Billingham technical college drew gseveral hundred students from the
Worth Riding of Yorkshire. This would suggest that Darlington and
Hiddlesbrough also drew students from the North Riding. Hence the
total interactions listed in table 4.6 are not complete for some
seven centres.l9

A plus sign in the table signified this. BKven so the table

suggests that there is a relationship between the type of college

and its student intake.

Hierarchy Centre Total Students)Umland Population
Regional Middlesbrough + 4,546 : + 204,273
Newcastle + 11,199 + 356,390
Sunderland + 6,064 284,609
Aresn Dariington + 4,477 + 117,143
Durham 64389 180,261
Gateshead + 3,495 109,003
South Shields + 4,859 113,303
Stockton-
Billinghan 5,191 + 130,676
Local Bighop Auckland 2,567 130,294
Consett + 2,809 100,948
Basington 2,103 73,679
Hartlepools 2,871 99,030
Hebburm 2,984 116,813

Table 4;6.m Total students and umland populations for technical

college centres 1963-4. W.B. + sign explained in texte

Local colleges appear to have had a maximum of 3,000 students in
1963-4. The area colleges appear 10 total 5,00-6,000 students.
fiven the area colleges with incomplete data have more +than 3,000

students postulated as the maximum Ffor local colleges. The figure




for a regional centre in North Zast England in 1963-4 is not clear
from the data. It may have been over 6,000 students with Newcastle
well above this figure.

If this hiervarchy is examined in terms of urban areas a struce—
turing within dreas can be seen (see table 4.7). Besides the thirteen
centres already examined, Tynemouth, Wallsend and Whitley Bay
technical colleges are found on Tyneside and Redecar technical college
occurs on Teesslde. These four technical colleges can be shown to be
local collegeszo.

The Tyneside area has its regional centre (Newcastle), two area
colleges both on the south bank as opposed to Newcastle's north bank
position and five local colleges. Consett is considered as a Tyne-
glide college because it draws students fronm virtually all population
units en South Tyneside. This is a characteristic of all the south
Tyneside technical colleges i.e. their specific urban fielde all
overlap here. The north Tyneside local colleges are all downsitrean

from Newcastle where the river divides rather than unites the copne

urbation.

Hierarchy Tynesgide Central Durhanm Teeggide
Regional Hewcastle Sunderland Hiddlegbrough
Area Gateshead Durham Darlington

South Shields ‘ Stockton-
Billingham
Local Consett Bighop Auckland | Hartlepools
Hebburn ' Bagington Redcar
Tynemouth
Wallgend
Whitley Bay

ce
Ul
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@able 4+7+ Urban areas technical college structure 19634,

Teeggide has ibs regional cemtre (Middlesbrough), two area
colleges on the north bank as opposed %o tiddlesbrough's south bank
position and two local colleges, one on each bank and both by the
estuary. It is worth noting that Darlington, being further inland
and away from the Teesside built-up area, is able to rise to ares
college status. This would appear to be because of its lack of
competition.

Between the two conurbations is Central Durham with Sunderland
as its focus on the coast. In many ways this is the Wear Valley
areae. Sunderland is the regional centre and Durham in its central
rosition in the area college. Bishop Auckland provides a local
college for the upper parts of the Wear Valley while Hasington
technical college at Peterlee serves the local needs of the southern
part of the east Durham plateau. This suggested area or sub-region
of Central Durham is very sinilar in extent %o the specific umland
of Sunderland's professional football club (see fig. 2.1).

The structure is complete in each sub~region but the network is
different. Bight centres operate on Tyneside with its one million
inhabitants. Five centres occur on Teesside and four in Central
Durham both of which have about 700,000 population. The pattern of
networks would appear to be a result of the population distribution.

Unmland Populations

The specific umlands may be considered +o be complete except for
those of Darlingtoh, Middlegbrough and Stockton-Billingham, all of

which probably have extensions into +the North Riding of Yorkshire,

K
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and Newcastle, which has a specific umland extending to Northumberland.
With Middlesbrough and Wewcastle, the town population hag been added
to the county Durham umland population in table 4.6,

If the statistics of table 4.6 are tested, a correlation co-
efficient of +0.8 for the relationship of umland population to total
interaction is found. This is statistically highly significantzl
and follows the patitern already found with earlier data. The SPOC—
ific umlands do, in their total population, appear to be related to

the total attraction of their centres.

Hegional technical college centres

The evidence so far suggests that the hierarchical structure
6utlined at the beginning of this chapter is valid. The data does
not permit a testing of the hierarchical distributions directly, so
twq gample surveys were undertaken at Durham and South Shields %o
demonstrate the point. The totals for the three regional technical
college centres do include within them all gtudents doing regional
courses. If these three centres are cénsidered by themselves, then
interactions away from their actual centres should show the likely
Pattern of students who are only attending regional courses. At a
distance the local and area type course will not affect the general
rattern, as shown above., 4nd it is at a distance that the boundaries
will occur which are of interest for this study. Purther, such a
study will present an opportunity to examine Tyneside, Teesside and

Wearside sompeting across county Durham ﬁithout any interveneing
competition.

Remembering that what follows is for all courses at the three




regional centres rather than for strictly regional courses, an an-
alysis at regional level of students attracted across county Durham
can be attempted. The resulting specific umlands are shown on Tige
4¢8. There will be no need to describe the specific tirban fields
as this has been done already above.

Newcastle Regional

The specific umland is interesting in that for the first Hime
in this study, an element shows the whole of Tyneside attracted to
Newcastle. It can be assumed that the north bank of the Tyne is
within Newcastle's specific umland. On the south bank the boundary
starts between Whitburn and Whitbumn Colliery. From here the rest
of Boldon is within Sunderland's specific umland but the settlements
actually bordering the river - South Shields, Jarrow, Hehburn,
Felling —~ are on the Newcastle side of the boundary.

From the PFelling areé the boundary turns southwards. Springwell
is left as an outlier to Sunderland, but Washington, Birtley, Chester-
le~Street and Durham City are all on the Newcastle side of the specw
ific umland boundary. These settlements are all along the A+l road.

South of Durham City competition is no longer solely with
Sunderland. The Sherburn area has an interaction with Middlesgbrough
and from here southwards a 'zone of transition' is found. None of
the specific umland borders are clear-cut from this point dbut they
gil end in a zone where 1l "three centres appear to be competing.
For Wewcastle the edge of this zone lies westwards from Spennymoor

through Willington, Brancepeth and Lancaster to Derwentdale. IHence

the south Tyne bank, north west Durhan and Derwentdale form
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Howcastle's specific umland.
The zone of transition was examined by anumber of section lines
from Newcastle (see figure 4.9). The line to Sunderland shows little

effect from the Sunderland outlier at Springwell. At Washington the

‘interaction index is 208, while at Herrington, across the specific

umland border 1t is 572. The same situation southwards was examined
towards Shildon. On the Newcastle side of the transition zone, the
interaction indices were 569 (Lanchester), 818 (Bsh) and 614
(Brancepeth). At Willington the index rose to_2547 before the
transition zone was entered. Bishop Auckland and Shildon, within
the zone, had interaction indices of 6155 and 6510 respectively with
Hewcastle. The apparent outlier of Newcastle's specific umland
at Crook shows indices of 1774 and 3014, Just beyond at Woodlands,
2306 ig the interaction index.

Finally a section was studied from Sacriston, south eastwards
into the Middlesbrough specific umland around Fishburn. Durham (350)
and. Shincliffe (1832) were within the Newcastle specific umland. |
Cassop (5453) was in the zone of transition while Coxhoe (1948)
Trimdon (6052) and Fishburn (2853) were within the Newcastle urban
field but Middlesbrough's specific umland.

Comment on these facts will be made in the Middlesbrough
section,

Sunderland Regional

Of the three centresg, Sunderland is the only one with a com-

bPlete specific umland. I+t has lost the Hartlepool's peninsula.
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to liddlesbrough and shares the South Shields peninsula with
Newcastle. The triangular shapeis still basically present but much.
contracted. Only the concealed coalfield and the settlements along
the foot of the Permian limestone remain within the specific umland,
compared with professional football and ophthalmology.

Towards Newcastle there is an outlier of the specific umland at
Springwell. This is examined by a section (see figure 4.10). The
bagic interaction index is 52 at Sunderland itself. This then rises
towards Newcastle at West Boldon (131) and Boldon Colliery (183)
with Pelling (2589) within the Newcastle specific umland. Washington
has an interaction index of 360 and is in the Newcastle gpecific
umland while Springwell's index is 219. Just beyond Springwell at
Gateshead the index is 2717. This suggests that the Springwell out-
lier marks a zone of transition rather than a clear-cub boundary as
suggested by fig. 4.8. This suggestion is supported by the analysis
in the Newcastle section (see figure 4.9) and the ophthalmology
analysis of the Pelton outlier to Newcastle.22

Southwards a section has been taken through to Darlington. This
time the map (fig. 4.8) already suggests a transition zone. This is
because the interactions are either very few in number or not present
at all or becauge at least two centreg have equal powers of attrac-
tion in this zone. Within Sunderland's specific umland the intere
action indiwves are low - Murton 71, Haswell 189, - but once the
transition zone is entered they inecrease rapidly - 1,712 and 5,453
Yot these indices are comparable with Coxhoe (5833) and Newton

Aycliffe (4289) which are within Sundexland's specific urban field
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and Middlesbrough's specific umland.

@égglesbrough Regional

The specific umland is only defined to the north. Hartlepool
now comes within the MHiddlesbrough specific umland and the familiaxr
wedge northwards from Stockton to Fishburn is maintained. Darlington
and Teesdale are also within the specific umland although there are
no obgervable inberactions in Upper Teesdale with any centre.

In detail, a zone of transition exists along most of the
specific umland border. Huch of this zone has already appeared on
the ophthalmology map (see fig. 3.1). Starting in the east, the
zone occuples the rural area between Haritlepool and Hiddlesbrough
wedge to Fighburn. In thig element three interactions are recorded
in this rural zone, one with each centre. The total population is
about 4,000 and in this area the interaction index for each centre
would appear %o be about 3,000 plus for Newcastle, 1,000 plug for
Sunderland and 3,000 plus for Middlesbrough. Hence a random in-
teraction is likely because of the small total population and the
low power of attraction of all three centres in this area. Distance
ags well as population distribution may be operating at this point.

The same line of analysis is possible for the rural area between
Stockton and Darlington. It has appeared on a previous map (see
fige 3.1) and in this element an area of some 3,400 people has only
two interactions. Middlegbrough and Wewcastle both have one inter-
action and their interaction indices at nearby Darlington are 599
and 3866 respectively. Hence two students are as much as this area

could expect at this digtance from both centres.
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From Newton Aycliffe the tranaition zone divides.  One branch
goes northwards through Ferryhill to Pittington, the other west-
wards into Weardale. The westward line appears on the ophthalmic
map but is only hinted at on the professional football map where
Upper Weardale is equally attracted to both Sunderland and Wew-
castle. With the regional techniecal colleges, the problem of try-
int to resolve a line for specific umlands is made difficult by the
Tow level of interaction within population units and even when a
larger number of interactions occurs they are balanced as between
centress. TFor oxample Bishop Auckland has eleven interactions but
they are evenly divided between centres (Middlesbrough 4, YNewcastle
3, Sunderland 4). Upper Weardale has five interactions again evaily
éivided;.between contres (Middlesbrough 2, Vewcastle, 2, Sunderland 1).

A feature of the transition zone here is that population units
with large populations are present. Bishop Auckland (13,465 people)
and Crook (9042 people) are both in this zone. As already seen in
the section on Newcastle, while Crook is gpparently within Newcastle's
specific umland, the change in the interaction indices suggests a
zone of transition. From Middlesbrough's specific umland the same
seems true (see figure 4.11). The apparént set of outliers really
indicates the border zone between umlands. I+t might he helpful o
think of this zone in temms of a 'margin' in the economic sense. As
the power of a centre changes wkth each élement, 80 the margin is
likely is change its geographic position from being in one specific
umland into anothexs Margin has a less permanent connotation geo-

graphically than a zone of transition.
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Returning to Newton Aycliffe, the marginal area has a northwards
extension. This occurs along the foot of the Permian egcarpment as
far as Pittington with all three cenirves interacting in this margin.
On the ground a number of mining villages exist in the margine Withig
the four population units are found the villages of Pittington,
Sherburn, Sherburn Hill, Shadforth, Cassop, Bowburn, Hett, Ferryhill
and Chilton from north to south. As the initial data was collected
on a settlement basis it i3 possible to examine the interactions of
this margin in some detail (see table 4.8). If there really is a
margin, then the settlement detall should retain balance between
cehtros and outliers. If theve is no real margin and a clear cut
boundary between specific umlands does exist, the settlements will

regolve the line of the boundary.

! » | ;, .
Students attending regional
Population}Uhit Villages &echnical college centres.
Middlesbrough | Newcastle | Sunderland
Pittington Pattington 0 1 1
Sherburn Sherburn 1 2 3
Shadforth 0 1 (¢
Cagsop Cassop 1 0 1
| Bowburn 0 1 0
Ferryhill Ferryhill 3 4 2
Chilton. 1 0 0

Table 4.8. Village interactions within an umland margin, central
Durham. |

A study of table 4.8 with the fige 4.12 ghows Pittington still

equally attracted to Newcastle and Sunderland; Sherbura is within




Figure 4.12 MAP LOCATING VILLAGES IN THE EAST
DURHAM MARGIN
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the Sunderland specific umland but is an outlier because Shadforth,
to'the‘éast, is within the Newcastle specific umland. Cassop is
equally attracted to Middlesbrough and Sunderland but Bowburn is now
resolved into the Newcastle area. Ferryhill is resolved into the
Newcastle area and Chilton to the Middlesbrough specific umland.
However Chilton becomes an outlier bgeause it is separated from the
main body of its umland by Mainsforth which is equally attracted to
Newéastle and Middlesbrough.

The margin then does remain and is not resgolved even in detail
though the sample is small gor generalization. The reason for a
margin here is the apparent equal attraction between the tthree
centrege The approximate distance of this area from the three
contres is, about 1l miles from Sunderland, about 16 miles from
Middiesbrough and about 18 miles from Newcastle. If the centres
are in equilibrium or balance in this area, then the power of
attraction of the centres must increase in the order stated above,
if distance influences their power of attraction across a field.
Reference to table 4.1 shows this to be so. Newcastle, the centre
farthest away from this marginal area, is the most powerful centre
in terms of technical college course structure.

The Regional Centres

The one thing fhat can be stated with certainty about the
centres from the regional technical college data is thatSunderland
has a smaller specific umland than in either of the two previous
olements. This fits the data in that Sunderland is least powexrful

as a centre in thig element (see table 4.9)c The area of its




specific umlands have contracted with each element and to this extent
there has been consistence. The triangular shape based upon the
Permian plateau of east Durham has formed the base and shape of the

gpecific umlands.

—t ; ‘
cEyrpms | FOOTBALL | OPETHALMIC REGIONAL TECHN. COLL.
| BIERARCHY | HTERARCHY | HIERARCHY
Middlesbrough 3 3 | 2
Newcastle 1 1
Sunderland - I

Table 4.9. Hierarchical positions of three main centres for three

gelected elements.

Newcastle is recognised as the regional centre for the North
Bast of England and table 4.9, confirms this. Its spescific umlands
have always had a base in north west Durham from which %o push south-
eastwards in competition with Sunderland.

Middlesbrough has had competition on Teesside in the previous

two elements. Even so it has maintained a hold upon the Stockton-

‘Billingham area with a northwards wedge towards Fishburn. This is

aimost the line of the Al77 from Stockton to Durham City and a
local bus gervice exists from Fishbum to TeessidezB. Hartlepool
and Darlington look towards Middlesbrough when they are not centres
in their own iights.

Emland Population for Regional Centres

The two previous elements and local technical colleges showed a
relationship between umland population and the power of atitraction

of a service at a centres This can not be tested with regional
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technical colleges hecause Sunderland has the only complete specific
umland. Newcastle probably has a specific umland extending into
Northumberland and Middlesbrough's will probably extend 2nto the
North Riding of Yorkshire. DBut the actual areas involved and so

the populations within them are unknown. The spefific umland pop-
ulations of table 4.10 are therefore only the population living

within county Durham.

Centres ‘ Middlesbrough | Newcastle | Sunderland
Centre population 157,395 27,564 215,968
Centre interaction 3,637 » 7,240 44160
Centre interaction index 43 41 54
Durham umland population 354,272 632,604 194,025
Durham umland population _ 909 3,959 1,904
Durham interaction index 390 160 102

Table 4.10. Durham umland statistics for Regional Technical
Colleges 1963-64.,

Therinteresting featuré of this table ig the comparison between
indices. From a given population, Newcastle attracts students more
easily from within its administrative boundaries than Sunderland doese.
Thig illustrates the higher number of courses and more high level
courses available at the Newcastle technical colleges. In fact the
hierarchy group, regional technical colleges, shows evidende of a don-
tinuum within it. This parallels the position in ophthalmology.

But even more interesting is the general agreement of the Centre
interaction indices compared with the Durham interaction indices. The
latter raises the question, why in County Durham, does Middlesbrough

require twice the population of Wewcastle ahd four times that of
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Sunderland to produce an interaction outside itself? No firm answer
can be given at this stage but a suggestion can be ﬁade. Sunderland
hae a specific umland which is close to its centre. The area is
triangular with the centre near one angle, but no place is more than
ten miles from the éentre. With Newcastle, the range of the specific
umland within County Durham is about seventeen miles, with Newcastle
in the north east cormer of the square shaped area which forms that
umland. Middlesbrough has a narrow elongated specific umland within
County Durhame Further, it‘is sltuated at tho eastern end of this
strip; It is pome twenty six miles in a stralght line from Middlegw
brough to Barnard Castle at the western end of this strip24.

As the range of each centre over 1te specific umland within
County Durham increases so does the interaction index of the umland.
There would appear to be the influence of distance here., Middlesg~
brough students travel greater distances than the other students and
80 thelr numbers are inhibited by this fact. This suggestién will
beexplored further in part two of this thesis.

Conclusions for Regional Centres

The analysis of regional technical colleges has confirmed some
Previous suggestions. The hierarchical groups for technical coll-
eges 1s generally recognimed and accepted within ‘the education ser-
vice; Free trade for the high level coursges of the regional collm
eges me#ns contred regions are unlikely and the data suggests that
they do not exist. Instead, mones of transition, or margins, appear
to exist between specific umlands.

These margins may be a result of several factors. They may
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result from a rural population at a distance %o the centres, They
may result from free competition giving overlapping specific urban
fields and so a field penetration from one gpecific umland into
anothers They may wesult from lack of data. A two year period could,
in theoxy, double the potential number of interactions and reduce the
interaction index. This might result in interactionsg taking place
in negative areas (no observable interactions) of the present data,
and in greater numbers in other areas to resolve the margine.

It must be remembered though that distance may be a variable
operating within the data. If this is-so,lthen an increase in the
nunber of interactions for a two year period would show a greater
nunber of students, in proportion, nearer the centre than the margin.
The ones and twos\of the present margins would become fwos and
threes. This would not help greatly. A ten year period might be
necessary to give sfatistically significant totals.

Purther, the collection of data for two yearé agsumes that the
variables present for one year will remain the same for two yearse.
This certainly does not happen with professional Ffootball. A club
can change its division between seasons. With regional technical
colleges, the courses change from year to year and»even wilith hog-
pitals the number of beds available can vary from one year to
another. Hence the fime factor of’one yoear inherent in the data may
be congidered to be dbgirable.

The existaace of a continuum within a hierarchical group has
emerged once more. The evidence suggests that specific umlands are

sensitive to this continuume. While hierarchical groupg define a
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general area pattern, usually shown by the number of centres involved
the continuum affects the margins and the exact location of specific
unland areas.

Hence within the hierarchical groups already studied three major
cores are recognisable. Newcastle has a core in the north west of
Durham, Sunderland en the limestone plateau of east Durham and
Middlesbrough near the Al77 from §tockton towards Fishburn. From
‘these cores expansion takes place according to the number of other
centres operating e.g. Darlington, and the power of attraction of
each centre.

General conclusions

One of the preblems of applying Gentral.Place theory to real
situation is to distinguish the low level services of a centre
from the higher level services when the latter have grown out of the
former. In the context of this chapter it has ﬁeen shown that a re-
gional techn®ecal college centre has local and area technical college

functiong as well as its regional function. How do these affect +the
specific umland and urban field of a regional centre?

The data shows that the regional centre specific umlands have
contracted considerably to form their local technical college specw
ific umlands. This would seem to imply that a regional college centre
such as Newcastle operates at a local college level when compared
with data for colleges at local level, Hebburn has a speeific umland

even though it is in competition with South Shields, Sunderland and

Gateshead. Gateshead at area technical college level manages to have

a specific umland even with Newcastle at regional level adjacent to
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ite It is not submerged as happened to South Shields in the ophthalmic
data; Its comparatively low specific umland population may result
from the nearness of its more powerful neighbour.

Specific umlands appéar for all centres and their populations
do appear to vary with a hierarchical order. Sunderland has a re4
duced specific umland at local level compared with its gpecific
umland at regional level, but thg population within it is stilll
greater than that of any local or area college studied. There is a
cunulative effect here, as the study of course catchment areas at
both Durham and South Shields showed. To eliminate this effect, a
study’of particular courses would be necessary. This would neéd
to be carried out over several years for a statistically viable
study to result.

The Fig. 4.1 shows a lack of centred regions still., This was
anticipatee in the regional technical college centres, section, but
with the loecal fechnical colleges ventred. regions might have anerged;
Even South Shields with Sunderland a regional college only six miles
away and. Hebbuxn with county council support but five miles éway,
has a specific umland extending into the county council areas. This
lack of centred iegions is further demonstrated by the differences
between specifié umlands and urban fields. The specific urban fields
have been very extensive from the county boroughs.  With centred re-—
gions, which in this case would bg administrative areas, this would
not have happened. The higtoric factor and free trade between

techniocal colleges would appear to be operating.
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5e THE ELEMENTS - GENERAL SURGERY

The data upon which this chapter is based is thé general surgery
admissions to the hospital groups within the geographic county of
Durham. From the administrative point of view the commty is divided
into nine hospital management committee arsas. Each of fthese areas
has a general surgery unit, and some have several.

The location and number of these units within Management

committee areas depend, in part, upon historical factors. When the
National Health Service was formed in 1948, it toock over a stock of
hogpital buildings. This stock of buildings had two basic T00ts.
Voluntarj organigations in the Vietorian era provided the means to
build infirmaries. From these independent sources such hospitals
as the Sunderland Royal Infimmary and the Ingham Infhrmary at South
Shields resulted. The other major source of hospitals was the local
authorities, again, as they were developed in the Vietorian era.
Many local authorities converted their workhouses into hospitals,
often known as General Hospitals. A further development was the
small cottage hospital early this century. They usually servedva
local rural population ahd some were built as Memorial hogpitals
after the 1914-18 War.®

The result of this diversity of origin is to provide a variety
of hospital locations and varying sizes of hospital. Within general
surgery in county Durham this has resulted, for example, in Darlings
ton having in its management committee area only one general surgery
unit based upon the Darlington Memorial Hospital. This is in contragt

to Sunderland which has five units. One is a voluntary hoapital in




origin and ig the Royal Infirmary. Nearby are two general surgery
units at the Sunderland General Hospital and Ryhope hogpital, both
local authority converted workhouses in origin. A fourth wnit
occurs in the Childrens' Hospital in Sunderland. Outside the town
but within the management committee area is Lesholm (Easington)
Hospital. Again a converted home, it provides’a rural located
hogpital linked for present administrative convenience to Sunder-
land gnd having a general surgery unit.

Both of these examples show one large centre dominating for
Basington has very few beds compared with the three major Sunderland
hogpitals. The Durham area contrasts with this in that it has two
hospitals with general surgery units, the one at Durham City having
87 beds and that at Chester-le-Street having 28. The result is that
both hospitals operate independently in terms of where they draw
their patients from. Their origin as different local authority
hospitalé affects their present source of patients still, even
within a uwnited management committee area.

With these contrasts iﬁ origin and size, the location of
general surgery centres as oppeosed té hogpital amangement areas
needs careful consideration. The historical factor influences

the distribution of centres as opposed 1o management areas.

Each hospital has an admissions register which records the
address, date of admission and surgeon for each patient. Each sur-
geon specialises in a particular field or specialty, of whioh gen=—

eral sugery is one. For the year 1965, a count was made of each
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Patient admitted to the county Durham hospitals and treated by a
surgeon involved in the general surgery unit.z The addresses en-
abled totals to be calculated for each population unit. A check
on the hospital general surgery totals was made with total figures
provded by the Newcastle Regional Hospital Board.3 This showed
that the data extracted on the basis of surgeons' names to locats
the general surgery specialty was acourate. |

This data was complete and not just limited to patients living
within County Durham. Hence it was potentially more useful than
the date for technical colleges.

Although only nine administrative areas existed for general
surgery within county Durham, some twenty twd hospitals provided
treatment. After experimenting with the data it was finally
decided to recognise some thirteen centres.4 Basically it was
found that when hospitals oeccurred within the same bulklt=-up area
they would be combined and thought of as a single centre. For ex-
ample Gateshead's built~up area has four hospitals - QYueen Elizmabeth
hospital at High Fell, Bensham General hospital, Dunston Hill
hospif&l and Whickﬁam cottage hospital., These all operate over
the same area and form a locational unit or centre, compared with
the next nearest general surgery units.

In contrast the Durham area has two hospitals with general
surgery units, one at Durham City and the other at Chegster-le-Street.
These both draw patients jointly from some places but each dominates
in different parts of the total area. Washington for example sends
Patients to Chester-le-Street rather than to Durham City. Hence

two centres were recognised within this nanagement committee area.
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The Newcastle Regional Hospital Board recognised that each
district management committee served an area Whichlit considered
to be a catchment area.5 This area had a base population upon
which the level of services to be provided at the hospitals could
be planned.6 These areas acted as guide lines and no administrative
machinery existed to guide patients to the hospitals in whose catch—
ment area they were resident. In fact walting lists existed for in-
patient cases and information w&s avallable %o patients ag to where
the waiting lists were shortest. Hence a choice existed for patients
ag between hospitals and centred regions did not operate.

The Basic Situation

There were thirteen centres for general surgery within county
Durham in 1965. These were Bishop Auckland, Chester-~le-Street,
Darlington, Durham City, Easington, Gateshead, Hartlepools, Sedge-
field, Shotley Bridge (Consett),,South Shields, Stanley, Stockton
and Sunderland. Since general surgery is at the lowest level of the
hospital service hierarchy (see table 3.1) these centres are, in
theory, all equal in competition.

Tyneside is represented by Gateshead and South Shields on the
south Tyne bank. Teesside has centres at Darlington, Hartlepools
and Stockton. The Wearside sub-region is represented by Sunderland.
Hence the major built-up areas have six of the centres. The mid-
Durham area would therefore appear o be over-represented by its

geven centres. These centres vary in their environmental location.

Shotley Bridge and Stanley are within the older coalfield area of

north-west Durhame Chester-le~Street and Durham'city are in the
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central Wear valley arsa. Basington is on the southem vart of the
east Durham plateau while Sedgefield to the south~west of it appears
as a centre for the only time, in this thesis. Bighop Auckland

appears once more at the gateway to Weardale.

. Major Urban Centres. Beds | Mid-Durham Centres. | Beds
Darlington 82 Bishop Auckland 87
Gateshead 114 Chester~le~Street 28
Hartlepools 96 Durham 87
South Shields 136 Basington 12
Stockton 51 Sedgefield 15
Sunderland 240 Shotley Bridge 108

Stanley ‘ 15
Motal 119 - Total 412 -

Table 5.1 Hospital general surgery bed totals by centres. 1965,

Although the number of centres outside the major urban areas
seems high if the total number of beds involved is calculated (see
table 5.1) the relative significance of the two groupings of céntres
becomes apparent. The major urban areas have a greater bed total
than the seven centres scattered over mid-Durham. Once again the
potential attraction of the main built-up éreas ig greater than that
of the other areas.

When the bed totals are studied they shoﬁ a 1arée range of
numbers. General surgery has already been established as a part=-
icular hierarchical group within the hospital service specialties.
One could anticipate therefore that each centre would provide in
general surgery a similar service to a similar population total.

However the bed totals range from 15 at Stanley to 240 at Sunderland.
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This suggests some variation within the hierarchical group.

Bisghop Auckland.

The Bishop Auckland hosptal's general surgery urban field ex~-
tends across south west Durham. -Weardale, Crook, Willington and
durhanm City form the norﬁhern limits. The eastern limit is a
north-gouth line from Durham City to Darlington with the Tees form-
ing the southern boundéry of the urbaﬁ field. Outside the area
there is evidence of interactions with Bishop Auckland at the larger
centres such as Gateshead and Sunderland (see fig. 5.1) but these
tend to form is&lated units. It is worth noting that the complete
data for 1965 fails to show any interactions with the Yorkshire
side of the river Tees other than Richmond. BOth Darlington and
Northallerton are competing with Bishop Auckland sbuth of the
Tees.7

The specific umland has many similarities with that of Bishop
Auckland as a local technical college. Weardale, Tow Law, Crook,
Willington and Spennymoor form the northern limits. The wural area
around Mordon is just within the specific umland and then the boun-
dary skirts to the north of Newton Ayecliffe and Heighington and into
the Staindrop area but then leaves upper Teesdale in Darlington's
sﬁécific umland. |

Chester~le=Street

The specific urban field of Chester-le-=Street is almost cire
cular with a radius of about ten miles. The data shows Gosforth
as the northern limit, the boundary then curving eastwards through

South Shields, Sunderland, Haswell, Spennymoor, Crook and Consett
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to complete the circle back to Gosforthe This cireular type urban
field has appeared before e.g. Basington technical college, and
tends to be associated with centres of low power or attraction with-
in the network (see fig. 5.1).

The specific umland is limited to six population units and
these form an elongated area which gives the appearance of being
wedged between the specific umlands of Durham, Gateshead and
Sunderland. The geographic centre of the specific umland is in
Harraton and this is almost equidistant from the central areas of
Durham City, Gateshead and Sunderland (about pix miles). Hence the
regular geometry of the urban field would appear %o have some kind
of parallel in the umland.

Although the area of the specific umland is small compared with
that of the specific urban field, it is more signifigant if the
number of patients involved is considered. Of the total patiente
treated for generél surgery at Chester-le-Street hospital in 1965
gsome 81% lived within the specific umland. In these terms, the
single batients from Gosforth and Consett are not significant,
although they give a large urban fleld.

It is rather surprising to find Washington within the Chester-
le-Street specific umlande In terms of geographic distance, Washé
ington is nearer to Sunderland and Gateshead than it is to Chester—
le~Streets in terms of communications access to Chester~le~Street
ig poors Given that Chester-le-Street has sufficient power of
attraction to have a specific umland, it—hes—te—eehicve—thisunlend

i% has to achieve this umland between five more powerful centre -




Durham City, Gateshead, Shotley Bridge, South Shields and Sunderland.-

O0f these centres, Durham City is the weakest in terms of total beds

for general surgery.

It would seem likely therefore that Chester—

le~Street would establish its umland at the expense of Durham City.

»Chesteréle-Stgget

Sunderlandl

Washington
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" Population Unit Durham |Gateshead

Birtley 96 41 19 -

Chester-le-Street 150 138 4 4

Great Lumley 16 6 - 2

Harraton 28 - - 17

Pelton 56 17 - -
83 61 130

Table 5.2 Interactions within population units of Chester-~le-Street's

unland, 1965,

This is in fact shown by table 5.2.

This operating in the

general situationis Purther illustrated at Urpeth, Urpeth is only

three miles from Chester-le-Street, yet the more powerful.

Shotley

Bridge dominates this population unit from a distance -of ten miles;

Table 5.2 tends to show that Chester-le-Street only just has a

gspecific umland.

Qarlingtgg

The completeness of the data for general surgery is important

at Darlington.,

With the local technical college element it could

only be suggested that Darlington's influence gpread southwards

acrogs the river Tees.

true in general surgery.

This data shows conclugively that this is

The specific urban field is strong in north

west Yorkshlre with patients coming from the rural district of Croft,

Reeth, Richmond and Startforth in fair numbers.

South and south
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westwards the field weakeng rapidly. Ripon, Leybumrn and Thirsk form
the limits of the urban field to the south and then the Nérth
Yorkshire Hoofé apéear to block the south eastwards penetration with
Qéak attractions at Northallerton, Yarm and Middlesbrough.

| Within county Durham, Teesdale is the westward limit of the
urban field. Northwards the boundary appears 4o be a 1ine through
Woleingham, Crook, Brandon and Houghton-le-Spring to the coast at
Sunderland. The urban field is weak at the coast but interactions
do ocour at Horden, Blackhall and Hartlepools (see figure 5.2).

The interesting feature of this specific urban field is the
failure fo Darlington to draw patients from Weardale. Previously
this has been an area of overlap with Bighop Auckland which has
been resolved at the specific umland level by garlington, doninating
Teesdale and Bishop Aucklaend, Weardale., Although Bishop Auckland
does have one interaction in upper Teesdale and Darlington one at
Wolsingham, this is certainly a reduction from the technical
college situations.

The specific umland repeats the local techniecal college
situation (see fige 5¢3)e Darlington dominates Newton Aycliffe
and finds its boundary in the rural area that separates it from
Stockton and Shilden. And, as in the local technical college data,
Teesdale forms a westward extension of this specific umland. As
table 5.3 shows, the specific umland is continuous along A.67
although the Staindrop population unit is actually within the Bighop

Auckland sgpecific umland.
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Settlement Bishop Auckland Darlington
‘Barmard Castle 37 U 19
Winston. 1 9
Gainford - 16
Piercebridge 1 6
(staindrop) (8) e (5)

Table 5.3« General surgery interactions along the A.67 with. Bishop

Auckland and Darlington Hospitals, 1965.

As data is not available in this study on general surgery units
south of the river Tees, the specific umland boundary is undefined in
this areas Northallerton is the next centre southwards so Darlington
is in competition with it south of the Tees. Darlington attracts 79
patients from the Richmond rural district but only one from the ade-
joining Northallerton rural district. Both Richmond and Startford
rural districts require less than 300 people to provide one patient
in general surgery. This suggests they are within the Darlington
umland (see table 5¢4)s Within the specific umland in county Durham
the interaction index is generally below 100 while outside +the umland
it rises rapidly into the thousands. Thisg suggests that at least four
and probably five population wnits in horth west Yorkshire are within

Darlington's specific umland.

" Umland Interaction |Yorkshire Interaction | Urban Field. Inter—

- Indices, Indices. action Indices.
Darlington 54 1Richmond M.B. 53 Staindrop - 369
Sedberge 61 {Croft R.D, T2 8lton 471
Piercebridge 85 |Reeth R.D. 114 Etherley 2479
Gainford 89 [|Startford R.D. 156 Northallerton
Ted ohdnet ; R.D. 3363
Heighington 128 |Richmond R.D. 257 Bishop

Auckland 3693
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Table 5.4, Interaction indices comparisons, Darlington general

surgery unit, 1965,

e 2 v

As Durham City is in the centre of its county area, it tends

to have é cirocular or elliptical specific urban field. Patidmts are
drawn from along the A.1 road from Newton Aycliffe in the south, to
Newcastle in the north. East-west the field extends from Sunderland
and Peterlee in the east to Consett and Tow Law in the west. This
forms an ellipse some 25 miles north-south and 21 mileg east-west,
The field extends weakly out beyond this area to Stanhope, Staindrop
Billingham and the rural area of Hexham.

© The elliptical‘form is maintained in the specifi§ unland, but
the major axis is now eagt-west rather than north-south. This may be
related to competition. With Tyneside hospitals to the nofth and
Teessgide ones to the soutp, the line of least competition is .found
eastwards. Hence the Deerness valley is within the western limits
of the umland with Bfaﬁdon and the coal mining villages immediately
west of Durham City. Northwards, Chester-le~Street forms the limit
while southwards the rural fringe between Durhanm City and Ferryhill-
Spennymoor is the effective limit. Eastwards competition with
Sunderland limits the umland to the villages west of Houghton«leéSpring
and Hetton~1e~Hole. Then competition with Hartlepools and Sedgefield
is resolved on the limestone plateau, Th&rnaéy and Coxhoe being the

limits of Durham's influence.

If competition is a faetor in the shape of Durham's specific

umland, then a study of the interaction indices along an east-west
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line ghould show a more gentle slope than for places along a northe-
south line. This hypothesis is tested in figure 5.4. Population
wits from Durham to Stanhope are compared with those from Durham

to Gateshead. Stanhope on the east-west axis shows an interaction
indices of 5,000+ at about 19 miles from Durham City while Gateshead,
only 12 miles north of Durham, shows an interaction index of 103,000+,
The network would appeai to influence the shape of Durham's specifiec
umland.

Eagington and Stanley

These two centres are combined here because they both fail to
have a specific umland. They are also the two smallest centres in
terms of total beds (see table 5.,1) in general surgery. Chegter-le--
Street im the next smallest centre with 28 beds, but it has a spec-
ific umland. There would appear to be some initial value in terms
of total beds between the 12 and 15 of Basington and Stanley and the
28 of Chester-le~Street which gives a centre a specific umland. This
general situation repeats the South Shields case in the Ophthalmic
element.

Bagington has a specific urban field limited to eastern Durham.
Patients are attracted from Whitburm, Washington and Sunderland in
the nérth. From here a band of about seven miles width and parallel
to the coast forms the urban field as far south as Hartlepools.
Rather surprisingly one patient cam e from Blyth in 1965, the only
patient from outside the rectangle of the urban field,

Stanley has a specific urban field limited to north weat Durham.
No patients were drawn from Northumberland, for east of the A.1s road

or from south of the Lanchester area (see fig. 5.1).
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It could be argued that both of these centres repregent the
historical element in the pattern of centxes. Part of the stock of
buildings inherited by the National Health Service, they were built
to serve a very local need and are too small by modern standards +Ho
form viable units. They continue to exist at the margin waiting for
enlarged hospitals at Sunderland and Shotley Bridge to replace them.

Gateshead

0 0o st St ey g e et S

Gateshead's hospitals drew patients from both banks of the river
Tyne within the conurbation. Only Tynemouth and part of Ryton lacked
interaction with Gateshead. The power of attraction was greater on
thg gsouth bank than on the horth bank in terms of number of patients
but the distribution on south Tyneaside was similar to that of the
area Technical college. Northwards the specific urban field extended
as far as Morpeth in Northumberland though it was weak on the coal-
field proper. A%t the coast, Sunderland showed one interaction and
formed the urban field limit to the southeast. Waqhington, Chester-
le;Street and Stanley then formed the southern limits. The field
boundary then turned north eastwards to Prudhoe and the Tyne again
(see fig. 5.1).

Two points are significant here. This urban field is more
limited than the area technical college urban field of the previous
element. This might be expected as general surgery forms a low local
service probably equaivalent to the local technical college courses.
The gap in the data at Ryton is also interesting. When studying
Newcastle!'s specific umland at local technical college leve, the point

was made that Ryton itself had higher interactions than any of the
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other population units within the Ryton urban district9. The Crooke
hill area shows no interactions within this data, Could this be a
similar problem to that of Whitbum Colliery? Do people give their

address ag Ryton rather than Crookhill?lo

Over county Durham as a
whole there was one general surgery case for every 53 people. With
a population of 2951 there seems no reason why in a mining community
like Crookhill there should be no cases of general surgery in 1965,

Gateshead's specific umland extends from Felling to Ryton along
the south Tyneside bank. It must be remembered however that come
petition with Newecastle is unknown here because the data for New-
castle is not available for this study. Competition from Shotley
Bridge cuts off the umland from the Comsett and Stanley areas and
that part of the Blaydon urban district which is away from the
rivers As fig. 5.5 shows the interaction index for population
units in Ryton is anomalous. If the three Ryton population units
for the river side area are combined then the interaction index is
620, Compared with other areas this seems high for a place within
Gateshead's specific umlagd. It is obviously marginal and could be
within Newcastle's or Hexham's umland for general surgery.

The tendency for Gateshead to be blocked eastwards by South
Shields and Sundgrland and so to extent its umland westward is con-
firmed here. Again, as with Durham City, the shape of the umland
repponds to the pattern of the network.

Hartlepoolg

A thin scatter of interactions across south east Durham formed
Hartlepool's specific urban field. Sunderland formed the northemrn

apex of its triangular shaped area which extends inland in a west of
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south direction from Sunderland to Darlington. The river Tees Fformed
the southern line of the triangle ﬁé Hartlepools. A grouprof inter-
actions did oeccur in the Bishop Auckland area. They appear to be
removed from the main area of the urban field, probably because of
the sparse rural populatign in the Mordon population unit which
lies between Bighop Auckland and the Triangle outlined above (see
Pige 5e1). 7

The pumber of patients involved outside the population units
adjacent to Hartlepools itgelf ig very small, Hencg the use of the
expression, a thin scatter. Yet Hartlepools does show interactions
with a number of places at a greater distance. Crook, Consett and
South Shields all have one interaction with Hartlepools and beyond
the North East patients are recorded from Bradford, Solihull, London
end even the Netherlands. While one would not elaim these places
are part of the specific urban field, they do need an explanation
when the limited area of attraction usgally asgociated with the
Hartlepools is considered. At this stage the fact that Hartlepools
is e port might provide the answer. The theoretical implications
will be considered in the second part of thig thesis.

Having suggested a possibly larger field fob the Hartlepools
to operate in, the specific umland (see fige 53) brings one back
to the peninsular idea already suggested in professional football and
local technical colleges. The specific umland econsists of sgix
population units including Hartlepools itself. The competition with
Stockton and Sedgefield shows Hartlepools in firm command of the
rural area to its west. This may result from the existence of two

lower powered centres on what has been termed before, the Middlesbrough
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wedge. Hartlepools with its 96 beds is potentially more powerful
than either Stockton (51 beds) or Sedgefield (75 beds). North west-
wards the boundary with Sunderland is pushed onto the coalfield with
the Blackhall area looking towards Hartlepools this +ime.

The statistical significance of the specific umland is shown by
the fact that of the 2430 general surgery patients at Hartlepools in
1965, 94% 1ived within the specific umland. The few cases from places
like Conéett, Bradford and the Netherlands are not slgnificant in
the general pattern.

Sedgefield and Stockton

Several times in previous elements reference has been made to a
wedge of population units which show attraction to Middlesbrough from
county Durham from a Stockton bage extending northwards to Fighburn.
This is'part of the justifieation for considering these two centresg
together aé they in fact occupy this wedge. Further from an ade
ministrative point of view they form a single unit, the north Tee=
sside hospital management committee area.

Sedgefield was a military hospital during thé 1939-45 war. When
the war ended and buildings were in short supprly the needs of Stock-
ton for extra hospital beds were met by taking-over the milidaxy
hospital. Hence the split into two centres is by chance and not by
poliey. A new hospital is being built Just outside Stockton and it
is hoped to transfer all general surgery to this unit from the older
Stockton hospitals and the temporary Sedgefield hospital. The latter
will be closed in time,

For a village hospital, Sedgefield has a remarkably large spec-
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ific urban field. If however it isg remenbered it is really a temp~
orary relief centre'for Stockton, then the result seems more reason-
able. From Sunder;and a line joining Washington, Durham City, Fery-
hill, Bishop Aucklasnd and Darlington would form the limits of the
urban field in county Durhém. Across the river Tees the specific
urban field extends through Yarm and Thernaby to Middlesbrough. 4s
with the Hartlepools, patients are drawn from outside this area as
well ~ Whitby, Burton-on-Trent and Birmingham for example. Sedgefield
is not a port and these few long distance patients are difficult to
account for. That road accident cages may invblve a transfer into
general sugery of a patient at some stage is a possible explanation.
However such a transfer would not appear initially in the admissions
register, the source of data. This problem is best left at this
stage but will be returned to in the second part of this thesis.

Stockton has a similar sized specific urban field o that of
Sedgefield's but it is more goutherly based. A line from Horden on
the coast to Ferryhill forms the northern limit. Then the boundary
extends southwards through Darlington, across the river Tees into
the Northallerton rural area and then eastwards to Stokesley and the
coast'at Brotton.

If the two specific umlands are Jjoined together (see fige 543)
the similarity with the Middlesbrough wedge is clear. The rural
fringe to the east and west with Hartlepools and Darlington coné
tinues to form the boundary. To the north, the boundary extends
further than usual because Sedgefield forms a powerful centre within
the wedge. Ferryhill, Mainsforth, Cornforth, Fishbum and the

Trimdons are now within the wedge. Clear boundaries result within
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a previously marginal area because a centrs ig nearer to that margin.
But the new cent:e has not been able to extend its influence into
the Bighop Auckland or Durham City umlands very greatly. Both these
centres are slightly more powerful in terms of total beds than

Sedgefield (see table 5.1).

_ﬁgg“§§99kton Umland .- JStopkton*Urban Field ;Yorkﬁhire Area . . - :
‘Baglescliffe T 8tillington 159 | Yarm 105
Stockton 80» ’Sedgefield 931 Thornaby 121
Billingham 98 | Fishburn 951 | Stokesley 951
Blton . = 235, | Elwick - 1223

Table 5.5. Interaction indices compafisons, Stockton general

surgery unit, 1965,

Just as interesting is the situation southwards from the Stock-
ton basge across the river Tees. Within county Durham the Stockiton
specific umland shows interaction indices of just about 100, while
the specific urban field has indices of 150 rising rapidly to 1000
and more, South of the Tees both Thornaby and Yarm show low inter;
action indices suggesting that they are part ofStockton's gpecific
umland (see table 5.5). The sudden rise at Stokesley to an index
comparable with those parts of the county Durham just outside the
specifié umland supports this. Certainly one of the hogpitals in
Stockton is called the Stockton and Thornaby hospital.

This suggestion gains support from another source. The data for
Stockton-Billingham technical college suggested g strong link with
Theenaby and Yarme.2 |

Competition in general. surgery would be with Middlesbrough and
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Northallerton in this area and on distance alone, the inclusion of
Yarm and Thormaby within the Stockton specific umland would seem
reasonable.

Shotley Bridge

Shotley Bridge is a suburd of Consett. Its specific urban
field is centred in north west Durham with only a scatter of inter-
actions on south Tyneside. In the study of local technical colleges,
Consett was linked to Tyneside because of its interactions with vire
tually all the population units on south Tyneside. This is not true
for this element. Wallsend and Jarrow form the 1imit§ fo the specifiec
urban field downstream. The boundary sotithwards from here ig a line
- joining Washington,Durhem City, Tow Law and Hexham and then to
Wallsend via Newcastle. The urban field never reaches the seq, ls
weak on north Tyneside and includes that part of Northumberland that
lieg across the Derwent from county Durham, towards Hexham.

The specific umland is limited to county Durham. It forms an
arc around Shotley Bridge at about a seven miles radius, from Chop4
well in the north through the Stanley ares to the Lanchester area
and then west to the upper Derwent valley. This closely regembles the
specific umland of Congett in the local technical college element.

South Shields

With the data for South Shields complete for this element, the
extent of the specific urban field is fully known. In professional
football it was shown that Sunderland was able to compete with
Newcagtle into south east Northumberland especlally along the coast;

The Tyne ferry between North and Should Shields appeared to provide




123

a link and the South Shields general surgeryvdaté repeats this pattern
with an urban field extending across south east Northumberland as far
north as Morpeth (see fig.5.2).

Within county Durham the specific urban field shows its Tyneside
alignment by interacting with virtually all the south Tyneside pop-
ulation units. The field spreads south sastwards from Tyneside to
Sunderland and Washington, Birtley and Chester-le-Street and as far
as Durham City. A few isolated interagtions occur with_some of ‘the
nore distant towns such asg Newton Aycliffe and Tow Law in county
Durham, and Amble and Wooler in Northumberland.

Figure 5.3 shows once more the‘peninsularity of the South Shields
specific umland. Six population units are involved. Competition
with Sunderland divides the Boldon area between South Shields and
Sunderland. Whitburn and West Beldon are Physically nearer to
Sunderland than South Shields while the reverse is true of Cleadon
end Boldon Colliery. Hence the latter two ayppear in South Shield's
umland. Competition with Gateshead leaves Jarrow and Hebburn within
the South Shields umland but Eelling within Gatebhead's influence.

Washington to the south west is attracted o Chester~-le-Street.

Of all the centres studied for general surgery, Sunderland is
the most powerful. Within the town four hospitals provided general
surgery treatments There ig an immediate demand from over 200,000
people within the town itself which prartly accounts for the large
number of beds avail#ble (see table 5.1).

The specific urban field resembles that for ophthalmology
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though it is less in areas. Newcastle is the only population unit
sending pafients to Sunderland from Northumberland. Along the south
Tyneside bank, Sunderland draws patients from as far west as Gateshead
but not from north west Durham. From Gateshead the urban field bound-
ary goes southwards to Chester-le~Street and then turns westwards to
Wolsingham. There are no interactions in south west Durham, the
boundary from Wolsingham turning back eastwards to Newton Aycliffee
and on to the coast of Hartlepools. Consett, Middlesbrough and
Stockton provide isolated interactions beyond this area. This part-
ial contraction of the ophthalmic pattern (see fig. 8.1) is %o be ex—
pected. General surgery is at a lower hierarchical level than opthal-
mology, and this parallels some of the cases gstudied in the technical
college elements where a centre provided different levels of service.

The area of the specific urban field covers most of the Wear
valley drainage area as well as the limestone plateau of east
Durhame. This pattern has been noted before Stndérland.

Just as the urban field is familiar, so the specific umland of
Sunderland has a familiar form. Elliptical inbshape, with Sunderland
at its northern end, it extends westwards into the Houghton-le~Spring
and Hetton-le-Hole areas and gouthwards through Seaham, Murton and
Haswell, to BEasington and Peterlee (see fig. 5¢3)e

As has been noted before in other elements, the new towns of
Peterlee and Washington are at the margin of Sunderland's specific
umland. bThis is significant for Central Place theory. A further
point is related to Whitburn. Already comment has been made upon

the lack of interactions at Whitburn Collierle and this element
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shows no interactionsg there. West Boldon (64) and Whitburn Village
(69) are both within the specific umland and have similar inter-
actiqn indices. While there is no conclusive evidende, the inter-
adtions for Whitburn Colliery could be contained within that of
Whitburn and it is on this assumﬁtibn that Whitburn Colliery has
been included in Sunderland's umland.

Centres

A distinction must be made between the centres seen as points
drawing patients from a surrounding erea and the hospital manage-
ment committee areas. The Newc&stle Regional Hospital Board recog-
nise only the management areas. It is to these areas that they
would apply their hierarchical criteria of less than 150,000 people
needed to brcvide the general surgery specialty within an area. But
table 6.6 shows that even within the management areas variation
occurs as between total beds available and the management area catche
ment populations. Sunderland had 252 beds to. Darlington's 82, Sunw-

derland had a catchment population of 375,949 te Bishop Aucklandt!s

100,854.

Management Area |  Bed Total ’ Population
Darlington 82 157,648
Durhanm 115 135,562
Gateshead 114 169,054
Hartlepools 96 140,540

. North Teesside ﬁ 126 , 156,782

Table 5.6. Bed totals and catchment area populations by Hospital

Management Committee areas, General Surgery, 1965,

(Continued over)
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Management Area ‘ Bed Total . Population
North west Durham 123 136,706
South Shields 139 163,259
South west Durham 82 100,854
Sunderland . 252 L 315,949

Table 5.6. Bed totals and catchment area populations by Hospital

Management Committee areas, General Surgery, 1965,

Sources Newcastle Regional Hospital Board.

This may result from a variety of causes, one of which may be
the bed occupancy rate. As the total number of patients for each
hogpital is known, the number of patients oceupying a bed in each
centre during 1965 can be calculated (see table 5.7)s This shows a
consisteney even though there is great variation between the total
number of beds available in any one centre. A regression was cale
culated for this data and a correlation coefficient of +0.98 ro-
sulted which is highly significant at the )@1% level (% test). The
average number of patients occupying a generai surgery bed during
the course of 1965 was 22.5. So the differences in bed totals as
between centres is not the result of differing rates of bed occupancye

In the section on Sunderland it was suggested that the high
number of beds at that centre partly resulted from the town having a
population of over 200,000, Internal demand created an initially
high bed totale. If this is so the bed total of a centre should
result from (i) the total population of the centre and (ii) the
demand from the centre's urban field or umland population. Figure
5.6 partly tests this.v The graph suggests a log-log relationship

between total beds at a centre and the centrets population, with
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