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ABSTRAOT 

For a series of funotions or servicesj the moveraent of people 

l i v i n g i n Ooxmty Durham has 'been ohtained. The fimotions studied 

vfere car d r i v i n g t e s t s , employiiaent at coal mines, hospital t r e a t ­

ment f o r ophthalmic sind general surgery s p e c i a l i t i e s , season 

t i c k e t d i s t r i b u t i o n f o r professional f o o t b a l l clubs and student 

attendance at technical colleges. This data forras the basis f o r 

mapping urban f i e l d s and d e f i n i n g specific urnlands f o r each of the 

chosen functions. 

Bach function i s then studied i n d e t a i l i n an attempt to es­

t a b l i s h the variables that a f f e c t the pattern of urban f i e l d s and 

s p e c i f i c umj^ands. This i s set against central place theory and 

the operating of a c e n t r a l place system. The variables recognised 

from t h i s analysis are population d i s t r i b u t i o n , distance, the 

power of a t t r a c t i o n of centres and the distances of centres from 

each,other. These variables are i n i t i a l l y checked by sample 

studies of centres and small settlements. 

The nest stage i s the b u i l d i n g of a stochastic model of the 

system. A r a t i o c a l l e d the i n t e r a c t i o n index i s used to remove 

the influence of the population d i s t r i b u t i o n and thereby s i m p l i f y 

the model. This model i s then tested by a multiple regression 

computer programrae. The r e s u l t s shovf the importance of distance 

as a v a r i a b l e , the problem of adequately defining the l e v e l of a 

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

the f a i l u r e of the centre network to be s t a t i s t i c a l l y s i g n i f i c a n t . 



The analysis also shovra that the i n t e r a c t i o n index f i t s i n t o 

a s o c i a l physios system and does remove the d i s t o r t i n g a f f e c t of 

population d i s t r i b u t i o n . 
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1 . AN OUTLINE OF THE SETTING OF URBAN SPHERES OF 
INFLUENCE WITHIN COUNTY DURHAII, 

The North Bast of England has f a i r l y w e l l defined bounds. 

To the west the Pennines form a physical boundary breached mainly 

by the Tyne gap and a routeway along the Tees v a l l e y and over 

Stainmore. To the east i s the North Sea, v/hile the Cheviots 

pinch out the coastal p l a i n t o the north. The south has the 

North Yorkshire Moors forming a p o t e n t i a l boundary wi t h the 

Northallerton gap between the Moors and the Pennines. Within 

t h i s gap the boundary i s not so we l l defined, physically, though 

i n practise the administrative u n i t of the North Riding of 

Yorkshire provides a good l i n e . The town of Northallerton 

commands a r u r a l area between the North Yorkshire Moors and the 

Pennines. I t s influence declines towards Scarborough, York and 

Harrogate, and the administrative boundary allows f o r t h i s (see 

f i g . 1 . 1 ) . 

Within North Eastern England are two major concentrations of 

population - Tyneside and Teesside. Tyneside has the regional 

c a p i t a l of Newcastle upon Tyne f o r i t s focus. The coal trade and 

i t s estuarine p o s i t i o n were the basis of growth of- t h i s area to 

become a conurbation. Combined with t h i s i s a sub-region, Wearside, 

focused upon Sunderland. While physically separated from Tyneside, 

i t s o r i g i n a l growth i s s i m i l a r and i t i s so close to Tyneside t h a t , 

at t h i s stage, i t can be considered as part of that conurbation. 
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Teesside has more recent roots. V/hile the three towns of 

Darlington, Hartlepools and Stockton have origins probably as 

early as Saxon times, they remained separate e n t i t i e s u n t i l t h i s 
1 

century.; I t i s from the railway, i n i t i a t i n g the growth of 

Middlesbrough from a fev/ decrepit f i s h i n g huts i n t o an i n d u s t r i a l 

port i n 1830, t h a t Tee side has sprung. The i r o n ore of the 

Cleveland H i l l s , the coking coal of South West Durham and the 

anhydrite of Billingham, each i n turn, helped w i t h the growth 

of Teesside. However, i t i s only since I967, with the establish­

ment of the Teesside borough, that the competing u n i t s have recog­

nised t h e i r common i n t e r e s t s , though Darlington i s s t i l l separate 
2 

and Hartlepools a borough i n i t s own r i g h t s . 

This study takes the geographic County of Durham f o r i t s 

p o t e n t i a l boundaries. The significance of the word 'potential* 

w i l l q uickly emerge. The county occupies a central position i n 

the north East region. To the west i t includes the Pennines vdth 

the whole' of Weardale and part of Teesdale5 to the east i s the 

sea. The northern boundary, along the Tyne f o r much of i t s length, 

includes the southeixi p a r t of Tyneside. The Wearside sub-region 

i s wholly w i t h i n the county. Southwards the boundary follows the 

Tees, hence part of Teesside i s w i t h i n the county. Ko study v/hioh 

includes-parts of Tyneside and Teesside can ignore the whole. 

Hence the county boundary i s a p o t e n t i a l and not the actual border 

to the area of study. 
This i s the broad regional s e t t i n g . To t h i s must be added 



some i n d i c a t i o n of the settlement network of the county. There are 

three major urban concentrations v/ithin the county area - Tyneside, 

Teeside, and Wearside. These have already been referred to and a l ­

though they are aligned along t h e i r respective r i v e r s , the modem 

development of communications had led to t h e i r growth away from these 

r i v e r s . For example, Boldon and Whickham are not r i v e r - s i d e s e t t l e ­

ments but both now form part of Tyneside. Commxmications have also 

led to the spread of dormitory functions to the nearby settlements. 

Cleadon i s dormitory to South Shields, Ryhope to Sunderland and 

Blwick to Teeside. 

Besides the conurbations three other settlement types can be 

recognised. Of these, mining and quarrying have marked the land­

scape most. Lead, limestone and b u i l d i n g stone brought miners and 

quarrymen to Weardale. The settlements along the v a l l e y and the 

growth of Stanhope and Wolsingham as tovms resulted from t h i s . ^ 

But over most of the county i t i s coal-mining that has most marked 

the landscape. North of a l i n e from Blaclchall on the east coast, 

through Fishburn, Chilton and Shildon, to Evenwood, coal-mining 

brought i t s own settlement pattern. In some cases an o r i g i n a l 

v i l l a g e was used. A mine was opsned by an already e x i s t i n g v i l l a g e 

and a block of terraced houses was added to t h i s rural core. So 

Trimdon, Lanchester and Chopwell grew wi t h i n an already e x i s t i n g 

settlement network. I n other cases, the mines were opened i n the 

middle of moorland or cotintryside and a new settlement was created. 

Such settlements as Craghead, Fencehouses and Whitburn C o l l i e r y 

resulted. 



But -fche mining picture i s not quite so simple. A fur t h e r 

d i v i s i o n i s needed. The exposed c o a l f i e l d , v/est of the Permian 

Lime stone, v/as developed f i r s t . The mines v;ere small and v/ide-

spread? so was the r e s u l t i n g settlement pattexw. On the concealed 

f i e l d , deeper mines v/ere needed and so a more advanced technology-

had to be developed. The r e s u l t was large mines and the settlement 

pattern i s of large, u n i t s , hut fewer of them compared with the ex­

posed f i e l d . Thomley, Murton and Wingate could he called towns 

i n comparison w i t h G-reenside, Bumopfield and Harasterley i n the 

north west of the county.'^ (see f i g . 1 .2) . 

Outside the mining area and mainly i n the south of the 

county, a r u r a l element may he found i n the settlement network. 

This i s composed of hamlets often made up of a numher of farms 

and a group of houses. This i s p a r t i c u l a r l y w e l l i l l u s t r a t e d i n 

the area immediately west of Darlington where a scatter of hamlets 

i s s t i l l to he found, f o r example, Bolara, Headlam and Ingleton. 

The t h i r d element i s an urhan element. I t consists of a numher 

of towns v;hose growth may he related to two developments. The f i r s t 

i s the influence of the Prince Bishop and h i s administration i n the 

p r e - i n d u s t r i a l revolution period. He encouraged the growth of 

G-ateshead as a town, to form a r i v a l to the independent Uewcastle 

at the Tyne crossing. He had h i s ports at Hartlepool and Bishop 

Wearmouth ( l a t e r to become Stmderland), again p a r t l y to r i v a l 

Newcastle. He established residences at Durham, Bishop Auckland, 

and Stockton at vai'ious times, thereby r a i s i n g t h e i r status to 
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to-wns. Darlington, a Saxon l 3 u r g l i , was already the market centre 

of tlie r u r a l area of the middle Teea and d i d not need the Bishop's 
5 

help to develop i t s tomi status . While many of the towns i n t h i s 

netvrork have been ahsorhed hy the conurbations, some of them s t i l l 

e x i s t as separate u n i t s . 

The second development i s p a r t l y p o l i t i c a l . With the decline 

of the ITorth East's major heavy industries and coal minin^^ un­

employment and a stock of outdated buildings have characterised 

the area. A 'growth zone' i n central Durham was declared by the 

'Eailshasj Rfepe^t' and new towns have been de l i b e r a t e l y b u i l t to 

provide an improved urban environment and to a t t r a c t ne?/ industries 

to s e p o ific points. Hence Fewton A y c l i f f e , Peterlee and, more 

recently, Washington, have been designated as new towns^. 

Three conurbations, dormitory growth, a variable mining element, 

a p r e - i n d u s t r i a l urban element and a p o l i t i c a l urban element have 

a l l contributed to the present urbanised x-egion of County Durham. 

Urban Spheres of Influence 

There have been a number of studies of urban f i e l d s made i n 

B r i t a i n . I n general they have concentrated on towns which are 

discrete centres surrounded by countryside. Such studies have 

been mainly i n areas oharacterisM by marked va r i a t i o n s i n popu­

l a t i o n density. The tovms or centres have corresponded to high 

peaks i n the population density surface while the surroxmding 

countryside i s at the lower density areas of the o v e r a l l system. 

The tovms tend to develop f a c i l i t i e s used by people l i v i n g i n the 



surroxmding areas as these are the most convenient locations f o r 

services i . e . at the density peaks. They therefore tend to acquire 

varying l e v e l s of status according to the number of d i f f e r e n t 

types of services or f a c i l i t i e s they provide. 

Coxmty Durham does not f i t i n t o t h i s general pattern, 

p a r t i c u l a r l y that part of the county which i s on the c o a l f i e l d . 

Here towns ai^e f a r from being discrete centres. The population 

d i s t r i b u t i o n gives an o v e r a l l high density pattern without the 

peaks and troughs of the free standing town and i t s surrovinding 

cotintryside. Further the presence of the densely populated 

conurbations on the borders of the county i . e . Tyneside, Teesside 

and Wearside, have resulted i n the development of a good commun~ 

io a t i o n s system interconnecting these areas. As t h i s system 

crosses the county i t provides people l i v i n g i n the settlements 

w i t h i n the county w i t h the p o s s i b i l i t y of high m o b i l i t y . With 

recent major road improvements to l i n k the f r i n g i n g conurbations 

the p r i v a t e motorist nov/ has a road system v/hich gives a great 

deal of choice as between centres. One might therefore describe 

the Durham c o a l f i e l d w i t h Teesside as a single urbanised region 

rather than m intei-connected system of separate towns. 

The i n t e r - r e l a t i o n s h i p s which form the urban f i e l d of a tovm 

or the patterns of movement which are found w i t h i n an urbanised 

region can be siimmarised under three major headings. F i r s t l y , 

there i s the personal movement of members of the general public. 

Secondly, there i s the physical d i s t r i b u t i o n of goods such as 



from Y/holesalers to E e t a i l e r s . Thirdly, there i s the c i r c u l a t i o n 

of ideas by such means as l o c a l newspapers, l o c a l radio or by 

telephone. 

These three types of movement or interconnections are 

d i f f e r e n t i n sevei^al ways. For emample, the f i r s t group i s con-

ceocned w i t h the movementof people whereas the other two are not. 

Such movements of people to towns or w i t h i n an urbanised region 

w i l l be the concern of t h i s thesis and a possible c l a s s i f i c a t i o n 

of these movements, p a r t i c u l a r l y f o r services i s s -

a) The purchase of goods i . e . shopping. 

b) The use of personal services e.g. hairdressing, restaurant. 

o) The u t i l i s a t i o n of professional services e.g. s o l i c i t o r , 
d r i v i n g t e s t . 

d) The p a r t i c i p a t i o n i n crowd entertainment e.g. cinema 
professional f o o t b a l l . 

e) The u t i l i s a t i o n of public s p e c i a l i s t f a c i l i t i e s e.g. medical, 
educational. 

f ) The ooumey to work. 

Studies of the r e l a t i o n s h i p between town and t r i b u t a r y area 

have used a l l three major types of movement or interconnection i . e . 

of people, goods and ideas, f / i t h i n personal movement there has been 

a tendency to concentrate on services, leaving journey to work as 

a separate type of movement. This i s reasonable i n a study of 

tovm-ooxmtry r e l a t i o n s h i p s . A f t e r a l l , the commuter may be con­

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

l i v e s i n the country. But i n an urbanised region l i k e Cotmty 

Durham t h i s d i s t i n c t i o n i s not so clear out. Many physically 



d i s t i n c t settlements e x i s t and function as places of residence 

f o r people working elsewhere. Hence Boldon exists w i t h i n Wear-

side but supplies workers to Sunderland, South Shields and 

ITewcastle. \'7hickham provides a si m i l a r example i n north west 

Durham. Such settlements may be said to provide the service of 

residence. They are not arranged hov/ever i n a simple way around 

a dominant work centre but send out workers to a v a r i e t y of 

d i f f e r e n t centres. Hence i n t h i s thesis there i s a need to con­

sider the journey to work alongside service movements since i t i s 

of a s i m i l a r character to such movements w i t h i n County Durham. 

Any information collected about the range of t r i p s or movement 

types must be such that the rel a t i o n s h i p between centre and t r i b ­

u t a r y area can be ascertained. Three possible sources occur -

the i n d i v i d u a l s making the t r i p s , knowledgeable agents c o n t r o l l i n g 

important functions, and records of movements required f o r some 

organisational reason. For an area as large as covmty Durham, 

sampling a population of l-|millions was beyond the means a v a i l ­

able. The use of knov/ledgeable agents f o r the study of urban 

f i e l d s has been used by various a u t h o r i t i e s but was rejected f o r 

t h i s study because of the complexity associated w i t h an urbanised 
g 

region . ?/ho, i n such a s i t u a t i o n , are the knowledgeable agents? 

Hence f o r these and other reasons, t h i s thesis w i l l r e l y entii-ely 

upon records of movements from organisational sources. 

The studies of movement i n County Durham that follow should 

be seen w i t h i n t h i s framework. They are a l l based upon detailed 



records obtained from spe c i f i c organisations. This may be fu r t h e r 

j u s t i f i e d i n that the patterns of movement which exist i n a densely 

populated urbanised region are themselves highly s p e c i f i c . The use 

of services, except the most basic, occurs r e l a t i v e l y infreq^uently 

and can be related to certain age groups or certain i n t e r e s t groups 

w i t h i n the population. To analyse such sp e c i f i c movements across 

the whole range of the population would require a large number of 

interviews to cover the age groups and i n t e r e s t ranges. Without 

t h i s subtle v a r i a t i o n s w i t h i n an urbanised region would not emerge. 

But such information on a small u n i t basis i s not r e l i a b l e and so 

the records of movements from organisational sources v/ith t h e i r 

emphasis on c e n t r e - t r i b u t a r y area relationships are used. 

The selection of the types of movement actua l l y studied de­

pends upon four basic c r i t e r i a . Ho survey could be complete but 

at l e a s t one of each group c l a s s i f i e d e a r l i e r should be included. 

However two are d e l i b e r a t e l y excluded. These are the purchasing 

of goods and the use of personal services. This i s done f o r two 

reasons. F i r s t l y , a considerable amount of work on shopping t r i p 
9 

generation i n the study area has been cariued out i n recent years. 

Secondly, these a c t i v i t i e s are possibly less specific i n terras of 

i n t e r e s t group and age group than any of the other movements. Such 

services can be studied from l i s t s held by suppliers but the pro­

cedure f o r c o l l e c t i n g t h i s data i s d i f f e r e n t from that of the othex' 

services. A q u a n t i t a t i v e element i n terms of what has been pur­

chased by each i n d i v i d u a l i s introduced. This i s not so with the 

other services. 



10 

A second f a c t o r i n f l u e n c i n g selection i s the a v a i l a b i l i t y of 

comparable data and t h i r d l y that i t i s available f o r the greater 

part of the county area. An organisation Y i r i t h a membership l i s t 

e x i s t s i n one area. Similar organisations i n other parts of the 

county, have l i s t s but refuse access to them and so p r o h i b i t the 

study of t h i s group. Or such l i s t s might be accessible but the 

organisations might not be comparable. Any group of organisation 

must be shown to form a coherent u n i t o f f e r i n g a comparable service 

w i t h i n the group and a d i s t i n c t i v e service which separates them 

from a l l other groups. 

The f o u r t h f a c t o r i s one of competition. P a r t i c u l a r l y w i t h i n 

the public sector, services have administrative arrangements where­

by i t i s almost impossible f o r members of the public to select the 

centre they wish to use f o r a serivce. Thus a l o c a l authority and 

i t s ratepayers do not form a possible group f o r study. The rate­

payer has no choice as to vfhether, f o r example, he pays his rates 

to Durham M.B. or Durham R.D. The same i s true of water supply. 

The boxmdaries are clear cut w i t h no overlapping or competition 

and the public pay t h e i r water rates to the a u t h o r i t y w i t h i n whose 

boundary they l i v e . 

To a certain extent t h i s i s true of the educational service. 

The primary school c h i l d goes to the l o c a l or nearest school. 

Headteaohers know t h e i r catchment areas and require the consent 

of the D i v i s i o n a l O f f i c e r before they can accept a c h i l d from out­

side i t . At the secondary stage t h i s i s s t i l l b a s i c a l l y true but 

as catchment areas are now much larger, the chance of the person 
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l i v i n g on the border of such an area going to the "wrong" school 

increases. Also parents tend to operate t h e i r r i g h t to have some 

say i n the choice of t h e i r child's school at the secondary stage. 

By the t e r i t i a r y stage of edtioation the catchment area idea i s 

less operable and so competition exi s t s . 

The journey patterns or elements f i n a l l y selected f o r study 

i n t h i s thesis are - League professional f o o t b a l l ( p a r t i c i p a t i o n 

i n crowd entertainment)5 Hospitals (public s p e c i a l i s t f a c i l i t i e s ) ! 

Technical colleges ( p u b l i c s p e c i a l i s t f a c i l i t i e s ) ; Coal mining 

(journey to v/ork)? and Driving tests (professional service). Of 

these, hospitals and technical colleges are of special i n t e r e s t 

i n that w i t h i n each of them d i s t i n c t grades of a c t i v i t y e x i s t . 

Some educational and medical f a c i l i t i e s are by t h e i r very nature 

used by only a small number of the population. This means that 

these f a c i l i t i e s need only be provided at a few centres compared 

w i t h other f a c i l i t i e s used by a larger number of the population. 

Hence the need f o r ophthalmic u n i t s i s less than that f o r general 

surgery. The r e s u l t i s a hierachical arrangement of f a c i l i t i e s 

w i t h i n the services which permits a f a i r l y detailed examination 

of the s p a t i a l implications of a hierarchy of centres. 

technical colleges have three levels of course - l o c a l , area 

and regional. Bach college i s designated as providing courses up 

to one of these l e v e l s . However w i t h i n a centre may be found more 

than one college. Hence Simderland has i t s Technical College vdth 

regional courses and Monlciseannouth College with only l o c a l courses. 

The data has been collected so as to examine the t o t a l pattern of 
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t h i s movement and to study the high level regional courses by 

themselves. S i m i l a r l y the h o s p i t a l services recognise a four 

stage hierarchy but only the lov/er tv/o levels have competing 

centres across County Durham. Hence only these two levels are 

studied. Unlike technical colleges the provision of the various 

services i s very clear cut i n hospitals and the data has been 

co l l e c t e d so that the tv/o l e v e l s of the hierarchy are c l e a r l y 

i s o l a t e d . • 

I n contrast w i t h these,driving tests provide a uniform 

f a c i l i t y over the coianty area. Uo hierarchy i s recognised 

although the actual number of examiners at a p a r t i c u l a r centre 

may d i f f e r from that of any other centre. This i s a simple 

demand-supply s i t u a t i o n i n that the number of examiners i s i n ­

creased t o meet an increase i n demand at or near the point of 

demand. The league f o o t b a l l pattern i s more complex. The Foot­

b a l l League clubs can be regognised as a separate and d i s t i n g u i s h ­

able group from a l l other f o o t b a l l clubs. The number of professional}, 

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

match attendance are a l l such as to separate t h i s group from serai-

professional leagues such as the Horthem League. Yet w i t h i n t h i s 

group are four c l e a r l y recognised divisions with movement of clubs 

between these d i v i s i o n s from season to season. Here the operation 

of a continjjwn w i t h i n an h i e r a r c h i c a l l e v e l would seem to work. 

F i n a l l y there i s the journey to work element of coal mining. 

This does not f i t e a s i l y i n t o the pattern of interconnection or 
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movements of the above elements. I n many ways i t stands between 

the r e t a i l and personal services and the other f a c i l i t i e s i n the 

degree to which i t i s structured i n terms of age and i n t e r e s t group 

w i t h i n the t o t a l population. I t i s less specific than the other 

elements selected. This being so, i t i s possible to examine 

journey to work patteaais from broad sources such as the National 

Census. I f a study i n teasns of local settlements and a p a r t i c u l a r 

journey to v/ork pattern i s required then the Census data, which i s 

based upon l o c a l a u t h o r i t y areas and grouped occupations, i s of 

l i t t l e use. Unfortunately there are few possible types of journey 

to work which are s u f f i c i e n t l y uniform i n character to allow use­

f u l study. No p r i v a t e f i r m has si m i l a r plants at various centres 

w i t h i n the county. However the continued although declining s i g ­

nificance of coal mining i n the employment pattex'n of the county 

does Dirovide a possible source of examining one journey to work 

pattern i n some depth. I t i s true that t h i s i s b a s i c a l l y a rather 

d i f f e r e n t type of pattern from that created by the services men­

tioned above but s i g n i f i c a n t l y enough manpower areas w i l l be rec­

ognised and these catchment areas are i n f a c t i n many ways similar 

to the service areas which w i l l be established f o r the other 

elements. I n t h i s case, however, rather than a single focus f o r 

movement, there e x i s t several c o l l i e r i e s which are the f o c i of 

the manpov/er area. This study of journey to work should be seen 

as only one element i n a number of d i f f e r e n t journey types e x i s t ­

i n g w i t h i n the urbanised region of county Durham. 



Teminology 

As urban georgraphy i s a young subject, i t s terminology i s not 

yet f u l l y standardised. Hence there i s a need to state one's terms 

and to define them at an early stage. 

Already the word MTWOSK has been used. This refers to the 

dist r i b u . t i o n of v i l l a g e s and towns i n the landscape. I t does not 

imply a pattern as such. There may be a regular form i n the net­

work or i t may be a haphazard or random d i s t r i b u t i o n . The net­

work i s made up of i n d i v i d u a l v i l l a g e s and towns. However, to 

give a population t o t a l f o r them, parish and ward botmdaries have 

to be used. I n some cases a parish contains more than one v i l l a g e . 

Hence the teim POPULATIOH OTIT w i l l be used f o r a population census 

area and t h i s may contain more than one v i l l a g e w i t h i n i t . The 

b u i l t - u p area of a borough may extend i n t o nearby parishes. In 

t h i s case the population u n i t i s a continuous area of b t i i l t - u p 

land w i t h a clear boxmdary around i t which avoids other b u i l t - u p 

areas and f o r which a census population i s available. 

Tovms have a v a r i e t y of services which they perform f o r the 

surrounding area. These services are at t r a c t i o n s which r e s u l t i n 

people making journeys to the towns to make use of these services. 

Towns which have such services w i l l be called CENTRES and the area 

from which they a t t r a c t people w i l l be called the FIELD OF 

ATTRACTION. 

Studies of towns to d e l i m i t the f i e l d of a t t r a c t i o n have used 

a v a r i e t y of indices and have found i t necessary to recognise an 
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'umland' and an urban f i e l d . The area immediately aroxxnd the 

town v/hioh shows a large number of indices r e s u l t i n g i n jouxneys 

to the town i s ifahe 'umland'. The whole area from which at least 

some jouiiaeys are made i s the urban f i e l d . Thei-e i s a SPECIFIC 

UHLMD f o r each service and a SPECIFIC URBAN FIELD f o r each 

service. The f i e l d of a t t r a c t i o n may be a combination of several 

s p e c i f i c VLvbexi f i e l d s f o r one centre. 

This study i s based on the assumption that a number of centres 

compete across County Durham. A spe c i f i c urban f i e l d v / i l l decline 

i n power of a t t r a c t i o n from the centre outwards and will meet 

other urban f i e l d s f o r the same service from nearby centres. Where 

two s p e c i f i c urban f i e l d s are i n equal a t t r a c t i o n , then a boundary 

i s drav/n, i . e . of a sp e c i f i c umland. In practice, f o r example, a 

tovm l i k e Ghester-le-Street i s w i t h i n the urban f i e l d s f o r large 

e l e c t r i c a l goods shopping of C-ateshead, Newcastle and Sunderland. 

The number of journeys involved i n one week may be 26, 43, and 31 

respectively. Althoiigh only 43?̂  of the journeys are to Newcastle, 

t h i s i s the highest proportion of the journeys to any one centre. 

Hence Ohester-le-Street i s w i t h i n the specific umland of Newcastle 

f o r large e l e c t r i c a l goods shopping. A point of exactly equal 

a t t r a c t i o n can rarelj'" be located on a map. I t i s by the method 

stated above that the boundaries have been drawn around centres 

to d e l i m i t s p e c i f i c uralands. 

Once a spe c i f i c uraland has been delimited, then the population 

of the spe c i f i c timland can be calculated. This can be used as a 

gaiide or approximation to threshold values as they are normally 
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understood.•'•^ I n Central Place Theory i t i s argued that there i s 

a minimum value which must be attained before a service or fun­

c t i o n can operate economically at a c e n t r e . T h i s value i s the 

THRESHOLD. For example, a general hospital needs a population 

i n i t s s p e c i f i c urban f i e l d of about 150,000 people i n North East 

England before i t i s considered worth the expense of equipping 

such a u n i t . 150,000 people i s the threshold value f o r a general 

h o s p i t a l . 
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2. THE ELEHENTS - PROFESSIONAL FOOTBALL. 

I n a study of journey patterns a basic c l a s s i f i c a t i o n of types 

of journeys v/ould include those f o r entertainment or recreation. 

Professional association f o o t b a l l was chosen as an example of a 

journey f o r recreation i n the North East of England, and data was 

obtained from the Football League clubs of the settlements from 

which t h e i r season t i c k e t holders came i n the I963-64 season. 

Over the country as a whole, the a t t r a c t i o n of professional 

association f o o t b a l l , as measured by attendance at Football League 

Matches, has declined i n the past-1945 period. However, the North 
2 

East of England has not followed the national trend. Although 

there was a decline i n attendances w i t h i n the North East up to the 

1960-61 season, since then there has been a gradual improvement. 

For the I963-64 season, attendances at matches were s t i l l improving 

compared with the I96O-6I season. 

The_Data 

Each Football League club i n the North Bast of England, i . e . 

Darlington, Hartlepools United, Middlesbrough, Newcastle United 

and Sunderland, has a l i s t of addresses of season t i c k e t holders. 

From these l i s t s f o r the I963-64 season, the settlements were noted 

and the totals f o r each population u n i t f o r each club were calculated 

and mapped. A map w i t h f i v e centres l o c a t i n g f i v e s p e c i f i c umlands 

by boxinded areas was produced (see figure 2.1). This map also 

i n d i c a t e s the f i v e urban f i e l d s . 
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Before these s p e c i f i c lunlands and urT^an f i e l d s can "be studied, 

some oonment i s necessary upon the source of data. Season t i c k e t 

holders are e s sen t i a l l y l o y a l supporters of a c luh . This i s p a r t l y 

shovm hy the f a c t tha t they huy t h e i r t i c k e t s at the heginning of 

a season when a c lub ' s success of f a i l u r e f o r tha t season i s an 

imloiown quan t i t y . 

I t can he argued t ha t distance i s also a f a c t o r i n people he-

coming season t i c k e t holders . Those who t r a v e l to matches from 

outside the c lub ' s home town may he delayed hy t r a f f i c congestion 

caused hy the match i t s e l f . ^ To ensure a good seat or pos i t ion 

a f t e r making the journey, they are l i k e l y to become season t i c k e t 

holders . This supposit ion can be p a r t l y tested by a survey of 

the Simderland v . Swindon match played on 21st February 1964^. 

This showed that about 70^ of the people at tending the match were 

from outside the then borough boundaries of Sunderland. 

The data (see Table 2.1) shows a v a r i a t i o n i n terms of the 

propor t ion of home town to t o t a l season t i c k e t holders , between 

d i v i s i o n two and d i v i s i o n f o u r clubs. However, i n ne i ther case 

does the proport ion o f season t i c k e t holders from outside the 

home town r i se to as h igh as the 70^ a f the attendance at the Sun­

derland V . Swindon match. This may suggest that l o y a l t y of support 

i s more important than distance vdth season t i c k e t holders . Even 

so, t h i s does not explain how t h i s l o y a l t y was achieved i n the 

f i r s t place. I t may be that distance was a f a c t o r at t h i s stage. 

But i t must be added tha t f i r m conclusions cannot be based upo]j a 

comparison w i t h attendance at a single match. 
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I t i s possible tha t the urban f i e l d of each c lub ' s t o t a l 

support may not correspond w i t h tha t of the season t i c k e t holders. 

CLUB 

Dar l ing ton 

Hart lepools United 

Middlesbrough 

Newcastle United 

Sunderland 

DIVISIOIT 

4 
4 
2 
2 
2 

SEASOI TICKET 
HOLDERS 

b) HOME a) TOTAL 

665 

327 

1069 

4229 

6703 

TOWI. 

588 

278 

476 

1842 

2844 

b) AS A PBR-
CfflTAGB OF a) 

88^, 

A2$ 

There may be soc ia l d i f f e rences between those holding season 

t i c k e t s and the remainder of those attending a match. As fS r as 

season t i c k e t holders are concerned, they would appear to form a 
5 

soc ia l cross-section of the whole population"^. This statement 

needs one q u a l i f i c a t i o n i n tha t males dominate, which i s not true 

of the whole popu la t ion . This socia l cross-section presented by 

the season t i c k e t holders may, or may no t , be true of f o o t b a l l 

spectators as a whole. 

There would appear to be some l i n k between club shareholders 

and the area from which a club draws i t s season t i c k e t holders . A 

stu.dy o f the home addresses of Newcastle United shareholders shows 

a s i m i l a r pa t tern to tha t of the spec i f i c uraland on f i g u r e 2 . 1 . 

Few shareholders l i v e i n County Durham whereas w i t h Sunderland 

none l i v e outside the county area.^ 
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The basic s i t u a t i o n 

The f i v e f o o t b a l l clubs analysed here are taken conveniently as 

a h i e r a r c h i c a l group. As Footbal l League clubs they are d i s t i n c t 

from a l l other f o o t b a l l clubs i n the area. They are not , of course, 

the only f o o t b a l l c lubs . Spectators w i l l be found vmtching games 

a t even the lowest l e v e l o f club - the v i l l a g e team. The Footbal l 

League clubs can be recognised as a separate e n t i t y from a l l other 

f o o t b a l l clubs because of t h e i r be t t e r ground f a c i l i t i e s compared 

w i t h other clubs} t h e i r higher proport ion of profess ional players 

and t h e i r higher spectator attendance at matches compared wi th 

other c lubs. The Northern Leagufrepresents the next step i n the 

h ierarchy below the Footba l l League Olubs, ?/ i thin Horth Bast 

England. Their average match attendance i s less than 1000 spec­

t a t o r s whi le the f o u r t h d i v i s i o n Football League olubs average 

several thousand spectators. 

S i g n i f i c a n t l y enough, i n terms of Central Place Systems , the 

f i v e f o o t b a l l clubs being studied are located w i t h i n the major 

urban areas of Horth Eastern England. I n chapter one i t was sug­

gested tha t tv/o major urban areas exis ted, Tyneside and Teesside. 

The former contains a sub-region on Wearside. Both Tyneside and 

i t s sub-region, Wearside, have t h e i r Footbal l League clubs, Uev;-

cas t le United and Smaderland respect ively , Teesside i s a less i n ­

tegrated area, w i t h Hart lepool and Middlesbrough on opposite banks 

o f the wide Tees estuary, and ejitending upstream to Stockton. 

Dar l ing ton may be recognised as a separate tovm though c losely 
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l i n k e d to the Teesside urban area. Again, the Footbal l League 

clubs are located w i t h i n t h i s urban mesh at Hart lepools , Middles­

brough and Dar l i ng ton . Their loca t ion w i t h i n the Teesside urban 

mesh i s i n t e r e s t i n g as they occur at or near the l i m i t s of the 

urban area. Table 2.2 ind ica tes the s t r a i g h t l i n e distances sep­

a ra t ing the grounds of a l l the clubs w i t h i n the two major urban 

areas. 

CLUBS DISTAIOE 

Uewcastle to Sunderland 

Darl ington to Middlesbrough 

Middlesbrough to Hart lepools 

11 miles 

13 miles 

10 miles 

Table 2 .2 . S t r a i g h t - l i n e distances separating Footbal l League 

Club grounds, w i t h i n urban areas. 

Tvro main issues are to be examined i n t h i s chapter. F i r s t l y 

what form does the i n d i v i d u a l area of a t t r a c t i o n of each club 

talce. Competition between the f i v e centres w i l l be more exten­

s i v e l y examined i n Part Two of t h i s thes i s . Secondly, given a 

rec rea t iona l a c t i v i t y of high e l a s t i c i t y of demand such as pro­

fe s s iona l f o o t b a l l , what i s the re la t ionsh ip between the urban 

core of l o r t h Bast England and i t s r u r a l f r inge? I n f a c t i t would 

appear tha t the l e v e l of rea l i sed demand f o r f o o t b a l l spectating 

on the extreme r u r a l f r i n g e s of Forth Eastern England i s low. The 

r u r a l f r i n g e s of t h i s region are perhaps best thought of as the 

l i m i t s of a ' f i e l d ' e f f e c t associated w i t h each Sootball League 

club ra ther than as par ts of umlands d e l i m i t i n g the r e l a t i v e 
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competi t ive s trength of the ITorth Eastern clubs v/ i th the Footbal l 

Leagie clubs outside the region, e .g. H u l l , York, Leeds, C a r l i s l e . 

Uewvastle United 

The s p e c i f i c urban f i e l d o f Newcastle extends from Berwick-

on-Tweed i n the H'oi'th, along the Scott ish border to the Solway F i r t h , 

whence i t f o l l o w s the coast towards Oookermouth. From there i t 

turns eastwards to the Curaberland-Durham-?/estmorland border near 

A l s t o n . Als ton and Derwentdale are w i t h i n the urban f i e l d . South-

\mrds Weardale and Teessdale, from Barnard Castle downstream, are 

also w i t h i n Uewcastle's s p e c i f i c urban f i e l d . The Ifes ds 'v i r tua l ly 

the southern l i m i t o f the urban f i e l d though season t i c k e t holders 

are found i n Middlesbrough (19) and Richmond ( l ) w i t h i n the l o r t h 

R id ing . 

The s p e c i f i c umland i s c l e a r l y defined to the south. Here 

Newcastle i s i n close competit ion w i t h Sunderland f o r supporters. 

S t a r t i n g a t the mouth o f the Tyne, the boundary f o l l o w s the r i v e r 

upstream to F e l l i n g . Three f e r i l e s operated across the r i v e r i n 

t h i s area i n I963-64 but there were no road bridges or tunnels. 

From F e l l i n g the nor th western comer of County Durham comes w i t h ­

i n the Newcastle s p e c i f i c ixmland. I t may be noted tha t there were 

(jand s t i l l are) several bridges across the Tyne from Newcastle-

G-ateshead upstream i n I963-64. G-ateshead, Whickham, Blaydon and 

Eyton a l l f a l l w i t h i n the Newcastle spec i f i c umland. Stanley appears 

to be a po in t of equal a t t r a c t i o n ( to Sunderland and Newcastle) 

wh i l e Consett i s i n Svinderland's spec i f i c umland. 
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Further south west, the spec i f i c uraland boundary i s continued 

to include Derwentdale w i t h i n Newcastle's area. Within Weardale a 

bovindary cannot be drawn w i t h any c e r t a i n t y . Competition i s s t i l l 

w i t h Smderland, but i s marginal ly to both centres. Here at about 

25 mi les from both centres the " f i e l d of a t t r a c t i o n " appears to be 

weak. 

To a id the analysis of Newcastle's area, graphs of i n t e rac t ion 

i n var ious d i r e c t i o n s from Newcastle have been drawn (see f i g . 2 . 2 ) . 

This f i g u r e uses s t r a i g h t l i n e distances i n miles f o r the x axis 
g 

and the i n t e r a c t i o n u n i t f o r the y axis . Three l i n e s have been 

p l o t t e d to i l l u s t r a t e the change i n the f i e l d of a t t r a c t i o n wi th 

d i r e c t i o n . 

Northwards f rom Newcastle the population density changes fi'om 

the c o a l f i e l d area around Newcastle to the farming area nor th of 

Morpeth. A t h i n l y populated r u r a l f r i n g e l i e s beyond t h i s i n the 

Cheviots along the Sco t t i sh border. One hundred and s i x t y two 

people are needed to provide one season t i c k e t holder w i t h i n the 

Nev/oastle-Newburn adminis t ra t ive area. This may be termed the 

basic i n t e r a c t i o n u n i t . At Bedlington the i n t e r a c t i o n u n i t i s 490 

w i t h i n the c o a l f i e l d . Morpeth Rural D i s t r i c t w i t h 607 as i t s i n ­

t e rac t ion luait i s i n r u r a l Northtunberland. Rothbury Rural D i s t r i c t 

i s on the edge o f the Cheviots and has an i n t e r a c t i o n xinit o f 9^4• 

Berwick Munic ipal Borough i s r i g h t on the Scot t ish border and at 

the l i m i t s o f the urban f i e l d . I t s i n t e r a c t i o n u n i t i s 4j059» 

Bellinghara Rural D i s t r i c t i s also par t of the t h i n l y populated 

r u r a l f r i n g e and has an i n t e r a c t i o n u n i t of 1,321. I t i s also at 
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the l i m i t s of the urban f i e l d . Berwick-on-Tweed i s §5 miles i n a 

s t r a i g h t l i n e from Newcastle. The Scott ish border v i a Bellingham 

i s some 47 miles from Newcastle. This gives some ind i ca t i on of 

the range of the urban f i e l d i n t h i s d i r e c t i o n . The slope or grad­

i e n t of the i n t e r a c t i o n xmits on the graph ( f i g u r e 2.2) i s very 

gen t l e . 

Westward,through the Tyne Gap, the b u i l t - u p area of Newcastle 

i s soon l e f t and an e s sen t i a l l y r u r a l area i s crossed to C a r l i s l e . 

At Cockermouth there i s an increase i n the population density 

associated w i t h the Cmberland c o a l f i e l d . The i n t e r a c t i o n un i t s 

as f a r west as Ha l twh i s t l e Eural D i s t r i c t are cons is tent ly between 

300 and 400. Then they r i se sharply i n Cumberland proper to 5,929 

a t Border Rural D i s t r i c t , 71,112 at Car l i s l e Municipal Borough 

( w i t h only one season t i c k e t holder) and 2,911 at Cockermouth 

Urban D i s t r i c t . The apparent f a l ^ . i n the i n t e r ac t i on u n i t at 

Cockerraouth may be re la ted to the increased population densi ty 

of the c o a l f i e l d area compared w i t h the r u r a l area of the res t 

of Cumberland. 

The p o s i t i o n becomes inore i n t e r e s t i n g when the t h i r d l i n e i s 

s tudied . Southwards only Gateshead (371) and Sacriston ( I 5 7 ) have 

i n t e r a c t i o n u n i t s which are w e l l below 1,000. Yet compared w i t h 

the other two d i r e c t i o n s , the Durham c o a l f i e l d provides an area of 

dense populat ion as f a r south as Dar l ing ton . Here, however, there 

i s an a d d i t i o n a l f a c t o r not avai lable elsewhere. The umland bound­

ary w i t h Sunderland i s crossed at Ouston and so most of the popu­

l a t i o n u n i t s p l o t t e d are w i t h i n the Sunderland spec i f i c vi-unland 



26 

though the Newcastle s p e c i f i c urban f i e l d . The slope of t h i s l i n e 

i s greater than the other two. 

The impl i ca t ions of some of these points v / i l l be considered 

i n another section of t h i s chapter, vrhen more examples and de ta i l s 

have been o u t l i n e d . 

Sunderland. 

The s p e c i f i c urban f i e l d of Sunderland extends from Bel ford 

i n n o r t h Northumberland through Rothbury and Hexham i n a south 

wes te r ly d i r e c t i o n and through the Tyne gap to Brampton, j u s t w i t h ­

i n Cumberland. I t then turns southeastwards to f o l l o w the Pennine 

moorland edge. Weardale and Teesdale are w i t h i n the Sunderland 

s p e c i f i c urban f i e l d . The southern l i m i t i s a ra ther vague area 

j u s t soujjh of the Tees w i t h in t e rac t ions i n Richmond Rural Dis ­

t r i c t ( l ) , Nor tha l l e r ton Urban D i s t r i c t ( l ) , Stokesley Rural 

D i s t r i c t ( l ) , and Scarbcaough (5 ) . Certainly t h i s urban f i e l d ends 

i n r u r a l areas, and covers most of what i s normally recognised as 

North East England. 

The spec i f i c umland i s f a i r l y d e f i n i t e because Sunderland i s 

competing w i t h a l l the other centres. With Newcastle, i t competes 

f o r south Tyneside. I t i s successful as f a r as F e l l i n g and then 

the bomadary passes south to Chester~le-Street5 i t i s marginal i n 

Stanley, but Consett i s whol ly w i t h i n the Sunderland s p e c i f i c uraland. 

Westwards the boundary includes Wolsingham. Then i t becomes i nde f ­

i n i t e i n the Stanhope area. Here i t i s i n equa^ a t t r a c t i o n v/ i th 

Newcastle. Upper Teesdale lacks any in te rac t ions but Barnard 

Castle and the r u r a l area between Barnard Castle and ?/olsingham 
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are i n the Sunderland ^ e c i f i c umland. The boundary then tends to 

f o l l o w the edge of the Durham c o a l f i e l d w i t h Bishop Auckland, 

Shi ldon, F e r r y h i l l , the Trimdons and Peterlee w i t h i n the spec i f i c 

umland. 

The a t t r a c t i o n of Sunderland and Darl ington i s equal at Newton 

A y c l i f f e . No observable in te rac t ions occur around Mordon which i s 

an area of scat tered r u r a l population on the eastern f r i n g e of 

Newton A y c l i f f e . Here the spec i f i c uralands of Dar l ing ton , Middles­

brough and Sunderland meet. S t i l l i n g t o n in t e rac t s equally wi th 

both lliddlesbrough and Sunderland, but Middlesbrough i s able to 

to push the Sunderland ftmland boundary nothwards from here, out of 

the r u r a l area, back on to the c o a l f i e l d and even claim Fishbum 

i n competi t ion vd th Sunderland. Hart lepool United then competes 

w i t h Svinderland to the coast at B l a c k b a l l . 

Obviously the urban f i e l d i s much greater i n extent than the 

umland of Sunderland f o r season t i c k e t holders . The umland i s en­

t i r e l y w i t h i n County Durham. I t includes v i r t u a l l y the v;hole of 

the c o a l f i e l d area and the approaches to Upper Tees»dale and Upper 

Weardale. A l l three New Tovms i n County Durham - Nev/ton A y c l i f f e , 

Peterlee and Washington - are near or on t h i s spec i f i c uraland 

boundary, a s i g n i f i c a n t fea ture i n terms of Central Place Theory. 

A graph of i n t e r a c t i o n i n two d i rec t ions (see f i g u r e 2.3) 

fi-ora Sunderland helps to suggest an answer to the f ac to r s at work 

when compared v; i th s i m i l a r graphs f o r Newcastle. The slope f o r 

the Sunderland-Newcastle l i n e i s steeper than that of the Sunderland 

- Har t lepool l i n e . As w i t h Newcastle, the i n t e r ac t i on un i t s are 
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below 1,000 i n i t i a l l y . Once the umland boxmdary i s crossed, they 

r i s e s teeply and are over 1,000. Notice that the y axis of the 

graphs has a logar i thmic scale emphasing the r ap id rate of increase. 

?/ashington, w i t h i n the Sunderland spec i f i c u.mland, has an in te rac t ion 

u n i t of 1981 Gateshead-Dtmston, beyond the tiraland, but w i t h i n the 

Sunderland spec i f i c urban f i e l d , has an i n t e r a c t i o n u n i t of ^20. 

Castle Ward, f u r t h e r av/ay s t i l l , has a f i gu re of 3,600. 

Towards Har t lepool s i m i l a r f i gu res are Seaham ( i l l ) , Button 

Henry (500) , Hart lepool ( I6O7). 

Newcastle i s about 11 miles from Sunderland whi le Hartlepool 

i s 16 mi les by c r o w - f l y distances. This suggests that where two 

centres are close together the rate of change i n i n t e r a c t i o n i s 

grea ter than v/hen they are some distance apar t . I f t h i s i s applied 

f u r t h e r to the Newcastle examples, the s l i g h t slope of the l ines 

tov/ards Berwick a,nd C a r l i s l e (both of which have Footbal l League 

clubs) i s p a r t l y explained by t h e i r being 63 miles and 57 miles 

r e spec t ive ly by road from Newcastle. 

This s t i l l leaves the question of Weardale and the apparent 

equal a t t r a c t i o n of Sunderland and Newcastle here. I n f a c t 6 

i n t e r a c t i o n s take place i n Stanhope, 6 i n Wolsingham, 1 i n Upper 

Der\»;entdale to the nor th and 1 i n Woodlands to the south. I n 

Upper Teesdale, above Barnard Castle, no in te rac t ions are observable. 

Hence i n Upper Weardale and the surrounding area only 14 i n t e r ­

act ions are afecorded. Wi th in an area of some 320 square miles only 

0 . 1 ^ of the t o t a l i n t e r a c t i o n s of Newcastle and Sunderland are 

combined are recorded. ?/hen i t i s rea l i sed that the t o t a l popul-
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a t ion of t h i s area i s only 14j479» g i v i n g a density of 45 persons 

per square m i l e , a possible exaplanation i s apparent. 

At t h i s distance from Newcastle (about 24 Mi les ) and Sunderland 

(about 28 mi les ) the i n t e r a c t i o n t i n i t i s about 2,000 f o r both 

centres. Hence from the r u r a l population at t h i s distance, the 

p o t e n t i a l f o r season t i c k e t holders f o r both clubs i s only 7 

people. Those of the 14j479 people I v i n g i n ?/olsinghara and Woodlands 

are w i t h i n the Sunderland s p e c i f i c uraland leaving 9}168 or a poten­

t i a l o f 5 season t i c k e t holders from the remaining area. With such 

low numbers, the sample i s obviously too small to draw d e f i n i t e 

bo^lndaries. 

This study of the d e t a i l of part of the ilmland boundary of 

Sunderland shows tha t the data i s i n s u f f i c i e n t i n r u r a l areas away 

from the urban centres to draw d e f i n i t i v e bomdary l i n e s . I n f a c t 

i n Weardale the umland and urban f i e l d l i m i t s are almost i d e n t i c a l . 

Middlesbrough 

Middlesbrough's s p e c i f i c urban f i e l d can be traced from Hart­

l epoo l on the coast to Peterlee and then westwards along the 

•southern edge of the c o a l f i e l d . Coxhoe, Cassop, Spennymoor, Bishop 

Auckland axidi Barnard Castle mark t h i s l i n e . S-underland and Durham 

form i s o l a t e d pockets of support f u r t h e r north of t h i s boundary. 

From Barnard Castle a sca t te r of season t i c k e t holders occurs i n 

the Nor tha l l e r t on gap area as f a r south as Ripon and Thirsk . The 

Cleveland H i l l s and the Yorkshire coast southwards to Whitby com­

p le te the s p e c i f i c urban f i e l d . 
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A d e f i n i t e s p e c i f i c umland can be de l imi t ed northwards. The 

Tees i s bridged at Middlesbrough and Stockton, and Middlesbrough 

i s able to compete northwards w i t h Hart lepool and Smderland. A 

r u r a l f r i n g e w i t h no observable in te rac t ions occurs nor th east­

wards Of .Middlesbrough .and forms the boundary of the spec i f i c 

umland w i t h Har t l epoo l . Middlesbrough extends i t s a t t r a c t i o n 

northwards through Di l l ingham and Sedgefield to Fishburn. Cora-

p e t i t i o n w i t h Sunderland i s then met w i t h on t h i s southern- edge 

o f the c o a l f i e l d , and the nor thern l i i a i t o f the s p e c i f i c umland 

i s reached. 

West\¥ardsm through Stockton, a r u r a l area arotind Sedberge i s 

reached w i t h no observable in te rac t ions w i t h i n i t . Beyond t h i s 

negative zone, Dar l ing ton i s dominant. To the nor th west of t h i s 

negative zone competit ion from Sunderland i s met. A botmdary occurs 

a t Sedgefield but S t i l l i n g t o n to the south has equal a t t r a c t i o n to 

Sunderland and Middlesbrough. South westward a c lear boundary vdth 

Dar l ing ton occurs at E a g l e s c l i f f e , and continues more or less 

Tsouthwards across the Tees separating the Yarm area from the r u r a l 

area of N o r t h a l l e r t o n . Nor tha l l e r ton i t s e l f i s w i t h i n the Middles­

brough s p e c i f i c umland, as i s Richmond, but i t i s v i r t u a l l y im­

possible to dravi- a boxmdary w i t h i n the r u r a l area l y i n g to the 

n o r t h , separating the Middlesbrough spec i f i c umland from that of 

D a r l i n g t o n . 

As w i t h Weardale and the Newcastle-Sxmderland competi t ion, a 

r u r a l f r i n g e makes d e f i n i t i o n of both the spec i f i c urbsm f i e l d 

and s p e c i f i c umland of Middlesbrough d i f f i c u l t i n places. I n part 
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t h i s d i f f i c u l t y ar ises from the nature of the data. I n the 1963-64 

season, Middlesbrough had only IO69 season t i c k e t holders . Over 

h a l f o f these l i v e d i n Stockton, I s t o n and Middlesbrough i t s e l f . 

I n some other season the club might have a t t r ac ted more support 

and the l a rge r numbers would have enabled clearer boundaries to 

be drawn. 

But t h i s i s not the only f a c t o r i nvo lved . I n every case, the 

boundary d e f i n i t i o n breaks down i n r u r a l areas wi th sparse popu­

l a t i o n . One example w i l l s u f f i c e . Middlesbrough has an i n t e r ­

ac t ion xmit of 409. Going west to Darl ington the i n t e r a c t i o n 

u n i t s r i s e - Thomaby (556), Stockton ( 8 I 7 ) , Elton (7O6). At 

Sadberge there are no observable in te rac t ions whi le the next popu­

l a t i o n u n i t , Dar l ing ton , has an i n t e r a c t i o n u n i t of 6,076. The 

i n t e r a c t i o n vmit f o r Sadherge i s therefore over 1,000 while i t s 

populat ion i s 1,097. One season t i c k e t holder i s p o t e n t i a l l y i n 

t h i s area and i t i s about the uraland boundary of Dar l ing ton , 

Middlesbrough and poss ib ly Sunderland. Mordon, to the no r th , w i t h 

a populat ion of 923) also lacks obseinrable i n t e r a c t i o n . A r u r a l 

f r i n g e provides an e f f e c t i v e l i m i t to the imlands here because of 

the lack o f popula t ion . 

A s i m i l a r problem ex i s t s to the south. Neither the spec i f i c 

urban f i e l d nor the s p e c i f i c umland has a clear boundary here. The 

next nearest Footbal l League clubs are at Leeds (65 miles by road) 

and York ( 5 I miles by road) . They might be expected to compete 

w i t h Middlesbrough i n the Nor tha l le r ton gap and the Vale of York. 

Cer ta in ly there are few observable in te rac t ions between Middlesbrough 
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and the Rural D i s t r i c t s of the North Hid ing . Figure 2.4 shows that 

the slope of graphs i s s i m i l a r to those of Newcastle United nor th 

of Berwiok-on-Tweed and west to Car l i s l e (see f i g u r e 2 , 2 ) . 

Cer ta in ly there i s evidence of l i n k s between Middlesbrough and 

the surrounding area of the North Riding. For the f i n a l s of many 

amateur competitions i n the North Riding, the Middlesbrough pro­

f e s s iona l groxmd i s used. Wi th in association f o o t b a l l , the N i r t h 

Riding looks nor th eastwards to Middlesbrough. This i s i l l u s t r a t e d 

by the support Middlesbrough does get from the towns o f the North 

Riding v/here the l o c a l leagues have t h e i r s t rength . This suggestion 

i s f u r t h e r supported by the evidence of a l i n k between Middlesbrough 

and the Yorkshire coastal zone as f a r south as Whitby. Here the 

towns show s i g n i f i c a n t l e v e l s of i n t e r a c t i o n w i t h Middlesbrough 

whi le the r u r a l areas do n o t . 

One might have concluded by suggesting that the l e v e l of 

demand and the densi ty of populat ion i n the North Riding are such 

tha t only a general " f i e l d of a t t r a c t i o n " operates. Both the 

s p e c i f i c urban f i e l d and s p e c i f i c umland of Middlesbrough are 

l a c k i n g i n clear d e f i n i t i o n to the south. 

Dar l ing ton and Har t lepool United 

As both Darl ington and Hart lepool United have cer ta in features 

i n common, i t i s convenient to consider them together. The basis 

of t h i s i s shown on Table 2 . 1 . Both were f o u r t h d i v i s i o n clubs 

and drew only lO-iy/o of t h e i r season t i c k e t holders from outside 

t h e i r respective town areas i n I965-64. Their season t i c k e t ho ld­

ers were e s sen t i a l ly l o y a l supporters v;ho l i v e d l o c a l l y . This i s 
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also shown lay t h e i r s p e c i f i c urhan f i e l d s and ftmlands which were 

small compared wi t h the other three clubs. 

Hartlepool's s p e c i f i c tirban f i e l d has a radius of ahout 8 

miles from the ground i n V/est Hartlepool. Only eight population 

u n i t s i n t e r a c t w i t h Hartlepool. The s p e c i f i c uraland i s even more 

r e s t r i c t e d . Ifestvmrds i t fades i n t o the r u r a l f r i n g e around Blv/iok 

w i t h no ohservahle i n t e r a c t i o n s . Southwards competition with 

Middlesbrough r e s u l t s i n equal a t t r a c t i o n at Greathara, again the 

r u r a l f r i n g e around the tovm. Uorthv/ards the more r u r a l area of 

Hutton Henry i s w i t h i n the umland but along the coast competition 

w i t h Sunderland forces Hartlepool o f f the c o a l f i e l d and i n t o the 

narrow r u r a l f r i n g e at Hart Station, 

Darlington has a s i m i l a r pattern. Because i t i s competing 

with Fewcastle, Middlesbrough and Sxinderland at a greater distance 

than Hartlepool, i t s s p e c i f i c urban f i e l d and umland are bigger 

than those of Hartlepool. I t s urban f i e l d extends northwards to 

Bishop Auckland and P e r r y h i l l , southwards to Richmond and North­

a l l e r t o n . The s p e c i f i c umland i s cut o f f i n the r u r a l area sep­

arating these tovms from Darlington. Westwards both the specific 

urban f i e l d and uraland lack d e f i n i t i o n . Interactions i n Teesdale 

and south westwards towards Sv;aledale are very fevr. 

The Centres 

The descriptions above siiggest there i s a I'elationship between 

the area a Football League club serves and the size or a t t r a c t i v e 

povrer of the club. Both JJarlington and Hartlepool United were 
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f o u r t h d i v i s i o n clubs i n I963-64 and both had small f i e l d s of 

a t t r a c t i o n compared v/ith the other three cluhs. I t i s viovMi 

considering moasureraent of the power of a t t r a c t i o n of the cluhs. 

To help, the t o t a l attendances of each cluh i n the Football 

League i n the 1962-6JI season have been p l o t t e d i n the order of 

t h e i r f i n a l p o s i t i o n i n each d i v i s i o n , at the end of that season 

(see f i g u r e 2 , 5 ) . This shows that attendances varied w i t h the 

league divison and wit h the success or f a i l u r e of the club w i t h i n 

i t s d i v i s i o n . I n general the top four clubs of each d i v i s i o n had 

attendances equal to the average of the d i v i s i o n above. 

Season t i c k e t holders would be aware of t h i s s i t u a t i o n at the 

s t a r t of the I963-64 season and t h e i r a t t r a c t i o n to a club may 

have been based upon three variables. These were l o y a l t y , the 

league divison of the vlub and i t s p o t o b t i a l success/failure as 

measured by i t s p o s i t i o n i n a d i v i s i o n at the end of the previous 

season* Table 2.3 gives the data about two of these variables 

f o r the north eastern clubs. The point about a t t r a c t i o n of a 

d i v i s i o n of the Football League i s shown by Table 2 . 1 . The 

t o t a l support f o r each of the second d i v i s i o n clubs i s greater 

than that f o r the f o u r t h d i v i s i o n clubs. 

On the basis of d i v i s i o n positions, Middlesbrough should 

have more support than Newcastle. In f a c t , Newcastle has much 

greater support than Middlesbrough. Obviously the variables 

recLuire f u r t h e r i n v e s t i g a t i o n . 
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Umland__Popul a t i on 3 

As the boundaries of the umlands are somewhat i n d e f i n i t e i n 

CLUB Bivis io i r POSITION 

Barlington 4 12 
Hartlepool United 4 24 
Middlesbrough 2 4 
Newcastle United 2 7 
Sunderland 2 3 

Table 2.3« Division and f i n a l position of clubs i h the 1962-63 season. 

places, the data was supplemented by a study of transport, "f/ith 

the aid of a police investigation"''^ and information from 'bus 

companies"''''", i t was possible to gain a more precise pi c t u r e . A 

f u r t h e r f a c t o r taken i n t o accomat was conti n u i t y of i n t e r a c t i o n . 

I f a series of adjoining population uiaits interacted with a centre, 

c o n t i n u i t y was established. I f a break i n any outward d i r e c t i o n 

occurred with a u n i t f a i l i n g to i n t e r a c t being succeeded outwards 

Y/ith a u n i t i n t e r a c t i n g , then i t can be said there i s a d i s ­

c o n t i n u i t y . 

CLUB DIVISION a) TMLMib 
POPULATION 

bl TOTAL 
SUPPORT 

a 
b 

Barlington 4 154,355 665 232 
Hartlepool U. 4 108,221 327 331 
Middlesbrough 2 519,865 1069 486 
Hewcastle U. 2 1,021,007 4229 241 
Sunderland 2 954,273 6703 142 

™™®„£ili HSiSSi.Ê SHiSMS"'̂  Horth Bast Football League 
Clubs 1963-64. "~ — 



36 

With t h i s extra information and using the p r i n c i p l e of con-

t i m i i t y as a f u r t h e r guide, vague umland boundary l i n e s were re­

solved. Table 2.4 was then calculated using I 9 6 I Census data f o r 

population t o t a l s f o r each population u n i t . The f a c t that Nevj-castle 

United can draw support from an umland wi t h twice the population of 

that o f Middlesbrough may be s i g n i f i c a n t i n comparing t h e i r res­

pective t o t a l s of season t i c k e t holders. I n f a c t Middlesbrough 

requires tv/ioe the population to produce a season t i c k e t holder 

compared wi t h Newcastle United. 

The significance of Table 2 .4 . i s i l l u s t r a t e d by f i g u r e 2 .6 . 

on a l o g - l o g graph, the f i v e clubs show a high c o r r e l a t i o n of um­

land population t o t o t a l (season t i c k e t holders) support. H has 

a value of +1.0 and the regression equation i s log x = log O .9I 

y + l o g 2.7068. Because the number of u n i t s i s so small one can 

only conclude that a c o r r e l a t i o n exists and j u s t i f i e s the con­

si d e r a t i o n of uraland populations. The f a c t that i t i s a logar-

ithmiiS r e l a t i o n s h i p p a r t l y explains the lack of consistence i n 

Table 2.4 i n the l a s t ooliimn. 

Conolusioijs 

I f an attempt i s made to calculate a crude hierarchy of 
centres by g i v i n g scores f o r t h e i r d i v i s i o n , t h e i r unland pop­
u l a t i o n and a bonus/forfeit f o r t h e i r positionin the previous 

12 
season , a possible r e s u l t i s Table 2 ,5 . 
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CLU3 DIVISION POSITION 
1962-63. 

POPULATION 
RANKING. 

TOTAL HIBRARCHY 
RAIDING. 

Darlington 4 0 4 8 4 
Hartlepool U. 4 •M 5 10 5 
Middlesbrough 2 -1 3 4 3 
Newcastle U. 2 0 1 3 1 
Sunderland 2 -1 2 3 1 

Table 2.5« A possible hierarchy of clubs f o r I963-64 season. 

This shows that Newcastle and Sunderland are l i k e l y t o a t t r a c t 

more support than Middlesbrough. Middlesbrough's l e v e l of support 

i s l i k e l y to be higher than Darlington's which i s higher than 

Hartlepool's. This i s a near approximation to the position as 

shown i n Table 2.1. 

I t must be admitted t h a t the data collected has l i m i t a t i o n s 

i n terms of the actual number of int e r a c t i o n s . A higher l e v e l of 

i n t e r a c t i o n v/ould have given more d e f i n i t e d e l i m i t a t i o n s of specific 

umlands. However the power of a t t r a c t i o n of each centre would 

change each season, so only one season's data can be considered 

at a time. This r e f l e c t s the e l a s t i c i t y of demand wit h season 

t i c k e t holders. 

This point i s reinforced by events since the 1963-64 season. 

I n one season Middlesbrough was relegated from d i v i s i o n two to 

d i v i s i o n three, Darlington promoted from division four to d i v i s i o n 

•three ^ d Hartlepool United had a reasonable season. I n another 

season, Middlesbi'ough gained promotion t o the second d i v i s i o n 

while Darlington was relegated to the four t h d i v i s i o n . As one 
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Teeside team went up, another went down. There seems to be a 

balance operating which i s the basis of these swings and rounda­

bouts. This may be t h t t o t a l population available on Teesside to 

suppoi't Football League clubs. This point w i l l be considered 

f u r t h e r i n Part Two of t h i s thesis. 

This f a i l u r e to define s p e c i f i c umland boundaries occurs on 

the onxral f r i n g e of the area, on the whole. The North East i s 

separated from a l l other neighbouring i n d u s t r i a l areas by a broad 

3?ural b e l t . The f a c t that xmland and urban f i e l d s become vague i n 

t h i s b e l t suggests that the power of a t t r a c t i o n from Tyneside and 

Teesside i s not s u f f i c i e n t to involve the r u r a l fringe i n t h i s 

element. 

F i n a l l y , on the evidence available, some in d i c a t i o n of the 

l o c a l town regions i s possible, Newcastle serves Northumberland 

and north west Durham, west of the Tyne Bridge, Sunderland serves 

the Durham c o a l f i e l d area (except the north west), lower VJeardale 

and possibly Teesdale, Middlesbrough serves the Yorkshire coast 

as f a r south as Whitby and the Northallerton gap as f a r as Richmond 

and probably Southwards towards Thirsk and Ripon, 

Darlington shares Newton A y c l i f f e with Sunderland but other­

wise i s l i m i t e d by the r u r a l zone around the town, Hartlepool 

appears to be a peninsula cut o f f to the north by the c o a l f i e l d 

and to the west by Stockton-Billingham, represented by Middles­

brough' s umland i n t h i s element. 
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3. THE BLEMBNTS - OPHTHALtvIIC TREATMENT 

One of the problems of d e l i m i t i n g f i e l d s of a t t r a c t i o n i s ob­

t a i n i n g data which has home addresses from which journey patterns 

can be mapped. Admissions to hospital require each patient to be 

entered i n the h o s p i t a l admissions re g i s t e r with name, address and 

a v a r i e t y of other information. The date of admission i s given and 

the end point of the journey, the ho s p i t a l , i s knovm. While jour­

neys to hospitals do not appear i n many journey pattern susrveys, 

i t can be shovm to be a reasonable pattern to study, 

The_Data 

By c a r e f u l l y choosing a specialty, the population at r i s k can 

be the whole population. People s u f f e r i n g from burns or f a l l i n g and 

breaking a leg, do not do so from choice. I t i s usually an accident 

and t h i s chance or random f a c t o r puts the whole population at r i s k . 

Certainly there i s u n l i k e l y to be a social structure as f a r as 

accidents are concerned. I t must be admitted that c e r t a i n occupations 

have a higher r i s k f a c t o r f o r c e r t a i n accidents and should be allowed 

f o r i n the choice of specialty. 

Further, i t can be shown that there i s a hierarchy of services,•'' 

With the establishment of the National Health Service i n 1948, 

s p e c i a l t i e s were developed and the country divided i n t o fourteen 

Regional Hospital Boards to organise the supply of specialties to 

meet the l o c a l demand. County Durham i s wholly w i t h i n the Newcastle 

Regional Hospital Board, Within t h i s Region, four levels of service 

can be recognised as a r e s u l t of demand, or, i n medical terminology, 
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the incidence of morbidity. This hierarchy of services i s an admin­

i s t r a t i v e l y imposed one, but based upon population. The regional 

Hospital Board thinks i n terras of each hospital having a catchment 

area and recognises th a t t h i s changes with each speciiUty w i t h i n a 

h o s p i t a l . The catchment area f o r ophthalmic treatment f o r one 

hos p i t a l though vrill contain the same population as that f o r another 

such h o s p i t a l . Table 3.1 indicates the hierarchy as visualised by 

the Board. 

CENTRES POPULATIONS SERVICES 

1 ONE f o r whole region About 3 m i l l i o n Cardiology 
2 WVO/THRBE f o r whole 1-1.5 m i l l i o n Radiotherapy 

region Thoracic 
3 ONE w i t h i n each area of...over 150,000 B.N.T. 

4 
Ophthalmic 

4 General Surgory 
Gynaecology 

Sif£2££^Z_2™!i°̂ £̂ "''̂ -'- servicesj, Newcastle Regional 
Hospital Board. 

SPECIALTY r 
ADMISSIONS ^ NUliBBH per 100,000 POPULATION 

1 Cardiology 1 0 0.1 
2 Radiotherapy 28 0.4 
3 Ophthalmology 843 6.9 
4 General Surgery 13,006 102.4 

2̂i22iŜ „SS£SiSiiy 1957-58, Teesslde Area. 

The existence of a hierarchy i s f u r t h e r demonstrated by the 

re s u l t s of the N u f f i e l d Teesside Hospital Enquiry^, Q̂ Ĵ̂  -̂ ^̂ ^̂  
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of sei>vice i n Table 3.1 the enquiry counted t o t a l demand f o r bods 

during a twelve month period i n 1957-58 and related t h i s to the 

population of the catchment areas of the hospitals studied. A 

sample of t h i s data i s given i n Table 3.2, I t demonstrates the 

d i f f e r e n t demands at the d i f f e r e n t levels of the ho s p i t a l ser5:ice3. 

I t i s against t h i s background that the element ophthalmology 

was selected f o r study. I n terms of the number of centres involved, 

i t had a d i s t r i b u t i o n s i m i l a r to the B'ootball League clubs. But 

whereas these clubs had a b u i l t - i n h i erarchical problem of contrasted 

d i v i s i o n s , t h i s element had a recognised l e v e l of uniformity of 

service from the beginning. 

Admissions re g i s t e r s f o r each hospital v/ith an ophthalmic u n i t 

were scanned. The settlements f o r a l l admissions f o r treatment 

v/ithin the ophthalmic u n i t i n the year I965 were noted^. On the 

basis of t h i s data f i g . 3.1 was constructed, using population u n i t s . 

Host patients stayed i n h o s p i t a l f o r about two weeks'^. Hence there 

i s a p o s s i b i l i t y of one patient occurring twice i n one year. Ex­

perience sho?;s that t h i s l i k e l i h o o d i s s t a t i s t i c a l l y i n s i g n i f i c a n t 

i n terms of the data , 

The Basic Situation 

This element i s concerned w i t h a stage three h i e r a r c h i c a l group 

(see Table 3.2). Within the Newcastle Regional Hospital Board area 

ophthalmic beds are provided at hospitals i n C a r l s i l e , Darlington, 

Middlesbrough, Newcastle and Sunderland. A few beds are also a v a i l ­

able at South Shields. These vrill be commented upon l a t e r , but i g ­

nored f o r the present. 





44 

Data was Collected from a l l these centres so that specific umland 

boundaries are p o t e n t i a l l y more precise than w i t h the professional 

f o o t b a l l clubs. 

V/ithin the North East of England ophthalmic u n i t s e x i s t at 

Darlington, Middlesbrough, Newcastle and Sunderland, This i s a 

s i m i l a r network to professional f o o t b a l l w i t h Hartlepool omitted, 

and Darlington strengthened i n terras of i t s h i e r a r c h i c a l p o s i t i o n . 

Again the Tyneside and Teesside locations are found. When consider­

i n g professional f o o t b a l l , e l a s t i c i t y of demand was assumed. I n 

t h i s element, the s i t u a t i o n vrould appear to be d i f f e r e n t . People 

req_uiring ophthalmic treatment can either refuse to have i t or go to 

h o s p i t a l f o r the treatment. There i s l i t t l e l i k e l i h o o d of the former 

and i n f a c t h o s p i t a l w a i t i n g l i s t s suggest that demand or need i s 

such that one can ignore anyone i n the former group as being s t a t i s ­

t i c a l l y i n s i g n i f i c a n t . 

Hence demand tends to be greater than supply. This s i t u a t i o n 

has existed f o r some time, and the changing demands of professional 

f o o t b a l l are not present here. This suggests that the pattern of 

umlands and urban f i e l d s might be one of centred regions. As each 

h o s p i t a l has a recognised catchment area of a given popvilation 

(150,000+) i t i s possible t h a t patWnts are drawn only from t h a t 

catchment area. I t must be admitted that the Regional Hospital 

Board t a l k s of 'notional' catchment areas and uses them as the basis 

of planning. I t has no mechanism whereby patients are checked at 

each h o s p i t a l on admission to see whether they are at t h e i r ' r i g h t ' 

h o s p i t a l . But c e r t a i n l y the p o s s i b i l i t y of a centred region exists 
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w i t h t h i s element and must be examined. 

Also t h i s element presents a f u r t h e r opportunity to examine the 

r u r a l f r i n g e of the urban areas and add f u r t h e r data to establish 

vrorking hypotheses on what i s operating at the r u r a l f r i n g e . 

Newcastle. 

The s p e c i f i c tirban f i e l d of Newcastle extends northwards to i n ­

clude the whole of Northtimberland to the Scottish border. I t ex­

tends v/estwards i n t o Sumbdrland but has no observable interactions 

vath Westmorland. South westwards Derwentdale and upper Weardale 

f o m the l i m i t s of the urban f i e l d . A Limited number of patients 

are drawn from the Bishop Auckland area, Darlington and Teesside 

to give the southern l i m i t s of the f i e l d . This gives an urban 

f i e l d which i s very s i m i l a r to that of professional f o o t b a l l . I t 

does not penetrate south v/estwards and southwards as f a r as 

professional f o o t b a l l , but with the exception of the Alston area, 

the difference i s small, Alston shows a marked i n t e r a c t i o n i n 

f o o t b a l l which i s missing completely i n ophthalmic treatment. 

Because the data f o r C a r l i s l e i s available, i t i s possible to 

define Newcastle's s p e c i f i c uraland westwards to C a r l i s l e as well as 

southwards towards Darlington, Middlesbrough and Sunderland, 

Haltwhistle R.D. has a state of balance between Newcastle and 

C a r l i s l e , From here the boundary turns south east i n competition 

vdth Darlington, leaving Derwentdale i n Newcastle's specific umland, 

but Weardale w i t h i n that of Darlington, Just north of Crook the 

boundary turns sharply north eastwards as competition with Simderland 

i s met. North west Durhara and the r u r a l area of Lanchester remains 
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w i t M n Newoas t l s ' s s p e c i f i c umland bu t Brandon and Dvirham are o t i t -

s i d e i t . A t P e l t o n an o u t l i e r t o l e w c a s t l e e x i s t s . The immediate 

s u r r o u n d i n g area i s v d t h i n the Sunderland s p e c i f i c utnland "but t h i s 

v i l l a g e l o o k s towards l e v / c a s t l e . B i r t l e y , S p r i n g w e l l , F e l l i n g and 

Helbhum f o r m the Uewoas t les ide o f the hotindary n o r t h eastwards and 

then the Tyne separa tes N e w c a s t l e ' s area f r o m t h a t o f Sunderland 

as f a r as the N o r t h Sea. 

As w i t h p r o f e s s i o n a l f o o t b a l l , i n t e r a c t i o n has been graphed i n 

c e r t a i n d i r e c t i o n s t o i n d i c a t e changes i n the i n t e n s i t y o f the f l t M 

o f a t t r a c t i o n (see f i g u r e 3 . 2 ) . The i n t e r a c t i o n s nor thwards v a r y 

between 400 and 8OO people pe r i n t e r a c t i o n u n i t ( i n t e r a c t i o n i n d e x ) . 

The s lope i s v i r t u a l l y n i l and the p a t t e r n i s s i m i l a r t o p r o f e s s i o n a l 

f o o t b a l l . The n e x t oph tha lmic u n i t nor thwards i s Ed inburgh^ . Hence 

p o t e n t i a l c o m p e t i t i o n i s f u r t h e r av/ay i n t h i s element f r o m ITev/castle 

t h a n ^ w i t h p r o f e s s i o n a l f o o t b a l l . The sudden r i s e i n t o i n t e r a c t i o n 

i n d i c e s o f over 1000 i s n o t e v i d e n t , he re . I n f a c t Berwick-on-Tweed 

ha,s an index o f 4 5 1 « 

Westwards t o C a r l i s l e t he re i s a slope (see f i g u r e 3 . 2 ) . As 

a l r e a d y s t a t e d , Newcastle and C a r l i s l e are e q u a l l y balanced i n 

H a l t w h i s t l e R u r a l D i s t r i c t w i t h an i n t e r a c t i o n i ndex o f 1 7 2 1 . Be­

y o n d , the i n t e r a c t i o n index r i s e s r a p i d l y as ITewcast le 's s p e c i f i c 

u rban f i e l d pene t r a t e s the C a r l i s l e s p e c i f i c umland. I t i s w o r t h 

n o t i n g t h a t H a l t w h i s t l e E .D . i s about 32 m i l e s f r o m Heweastle and 

abot i t 18 m i l e s f r o m C a r l i s l e . I t i s a lso near the p o i n t where the 

s p e c i f i c vimland boundary f o r p r o f e s s i o n a l f o o t b a l l was p o s t u l a t e d . 

The f a c t t h a t the boundary i s n e a r e r C a r l i s l e than l e w c a s t l e suggests , 
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as v d t h the f o o t l D a l l e lement , t h a t Uewoastle has g r e a t e r powers o f 

a t t r a c t i o n than C a r l i s l e . I n terms o f h o s p i t a l beds a v a i l a b l e , 

t h i s i s t r u e . iJev/castle h o s p i t a l s had some 100 ophtha lmic beds i n 

1965 v^hile C a r l i s l e I n f i r m a r y had o n l y 32 , T h i s g r e a t e r power o f 

a t t r a c t i o n i s i l l u s t r a t e d by urban f i e l d s . That o f C a r l i s l e reaches 

eastward t o H a l t w h i s t l e R.D. and no f u r t h e r , w h i l s t ffewcastle's 

p e n e t r a t e s i n t o Cumberland beyond i t s s p e c i f i c umland. 

Southwards l e w o a s t l e i s i n c o m p e t i t i o n w i t h Sxmderland and 

D a r l i n g t o n . The graph o f i n t e r a c t i o n u n i t s ( f i g u r e 3 . 2 ) shows a 

s teep slope southwards p a r a l l e l i n g the case i n p r o f e s s i o n a l f o o t ­

b a l l . The l i n e i s taken th rough an area o f d i s c o n t i n u i t y ^ . Pe l t on 

f o r m s p a r t o f the Newcast le s p e c i f i c uraland b u t i s separated f r o m 

the main area by U r p e t h . TJrpeth i s p a r t o f Sunder land ' s s p e c i f i c 

umland. From the i n t e r a c t i o n i n d i c e s i t v/ould appear t h a t a zone 

o f equal a t t r a c t i o n e x i s t s h e r e , r a t h e r than a p r e c i s e boundary 

l i n e . Four a d j a c e n t areas have the i n d i c e s 8 4 I (Laraesley) , 958 

( U r p e t h ) , 840 ( P e l t o n ) , 2108 ( C h e s t e r i l e - S t r e e t ) . Once the d i s ­

c o n t i n u i t y i s passed, the r a p i d r i s e o f the i n t e r a c t i o n index i n t o 

the thousands f o l l o w s . 

As w i t h p r o f e s s i o n a l f o o t b a l l , Newcas t le ' s s p e c i f i c uraland f a i l s 

t o p e n e t r a t e i n t o the C r o o k - ¥ / i l l i n g t o n area . Sunderland dominated 

t h i s area i n p r o f e s s i o n a l f o o t b a l l . D a r l i n g t o n w i t h Sunderland p r o ­

v i d e the c o m p e t i t i o n w i t h oph tha lmic t r e a t m e n t . Th i s suggests t h a t 

D a r l i n g t o n as an oph tha lmic u n i t i s b e t t e r able t o compete m t h 

Newcast le and Stmderland than i t was as a Four th D i v i s i o n f o o t b a l l 

c l u b . 
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Sunder land 

The s p e c i f i c ui 'ban f i e l d o f Sunderland o n l y j u s t crosses the 

Tyne n o r t h w a r d s . Only Fev/castle and Tynemouth i n t e r a c t a t a l l w i t h 

Sunde r l and . South Tyneside shows Sunderland i n t e r a c t i n g westwards 

as f a r as B l a y d o n . Then the s p e c i f i c urban f i e l d t u r n s sovith t o 

i n c l u d e Conset t and Wolsingham. Then the boundary i s f o u n d eas t ­

ward towards the coast w i t h S h i l d o n , D a r l i n g t o n and Stockton f o r m ­

i n g the l i m i t s o f a t t r a c t i o n . The s t rong l i m i t a t i o n w i t h i n the 

geograph ic county o f Durham i s i n marked c o n t r a s t t o the case i n 

p r o f e s s i o n a l f o o t b a l l . Only th ree i n t e r a c t i o n s occur beyond the 

coun ty boundary . 

T h i s s t r o n g l y suggests t h a t as an ophtha lmic u n i t , Sunderland 

vms l e s s a t t r a c t i v e than as a p r o f e s s i o n a l f o o t b a l l c l u b a t the t ime 

o f the r e s p e c t i v e d a t a . T h i s w i l l be expanded upon i n a l a t e r 

s e c t i o n . 

The s p e c i f i c uraland i s t r i a n g u l a r i n shape. The sea fo rms the 

e a s t e rn s ide o f the t r i a n g l e and the n o r t h wes tern s ide r e s u l t s f r o m 

c o m p e t i t i o n w i t h Fev/oas t le . I n f a c t i f a s t r a i g h t l i n e i s d r a m 

l i n k i n g l e w c a s t l e t o S imder land , the l i n e on the map d i v i d i n g t h e i r 

s p e c i f i c Wfllands b i s e c t s t h i s l i n e . The south wes te rn s ide o f the 

t r i a n g l e i s f a i r l y complex and shows c o m p e t i t i o n w i t h bo th D a r l i n g t o n 

and M i d d l e s b r o u g h . 

Prom the mouth o f the Tees, Sunderland competes w i t h Midd le sb rough . 

W i t h H a r t l e p o o l no l o n g e r a separate u n i t , as i n p r o f e s s i o n a l f o o t ­

b a l l , the whole o f the H a r t l e p o o l pen insu la^ i s a t t r a c t e d to 
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Sunder land . The r u r a l zone betv/een H a r t l e p o o l and S t o c k t o n -

D i l l i n g h a m remains the s p e c i f i c umland boundary . As w i t h p r o f e s s ­

i o n a l f o o t b a l l , P i s h b u m i s a t t r a c t e d t o Midd lesbrough , b u t the 

r e s t o f the e a s t e r n p a r t o f the c o a l f i e l d i s w i t h i n the Sunderland 

s p e c i f i c umland. 

West o f P i s h b u m , the boundary p o s i t i o n becomes complex. Ma ins -

f o r t h i s e q u a l l y shared w i t h D a r l i n g t o n and Middlesbrough? g a r l i n g t o n 

i s dominant a t C h i l t o n - P e r r y h i l l and Sunderland a t Spennymoor. Prom 

W i l l i n g t o n a long the Wear v a l l e y t o Wolsingham, Sunderland and 

D a r l i n g t o n are o f equa l a t t r a c t i o n . T h i s c o n t r a s t s w i t h the p r o ­

f e s s i o n a l f o o t b a l l p a t t e r n where Sunderland was able t o h o l d the 

approaches t o Weardale v / e l l w i t h i n i t s s p e c i f i c umland. The d i f f ­

erence r e s u l t s f r o m the s t r o n g e r power o f a t t r a c t i o n o f D a r l i n g t o n 

i n oph tha lmic t r e a t m e n t . The p o s i t i o n i s made anomalous by the 

f a c t t h a t D a r l i n g t o n has a dominance a t Tow Law and Crook, across 

the H i v e r Wear b u t o u t s i d e the main D a r l i n g t o n s p e c i f i c uraland. 

T h i s p o i n t w i l l be cons idered f u r t h e r when d e s c r i b i n g the D a r l i n g t o n 

s p e c i f i c umland. 

P igure 3 . 3 i n d i c a t e s the changing power o f a t t r a c t i o n o f Sim-

d e r l a n d i n d i f f e r e n t d i r e c t i o n s . The s lope o f the l i n e to Consett 

shows a marked change i n the i n t e r a c t i o n mai t s a t S tan ley and 

Oonsett compared v / i t h U r p e t h . I n f a c t once the s p e c i f i c u m l ^ d 

botindary i s cvossed the r a t e o f change i n the i n t e r a c t i o n u n i t s i s 

i- 'apid. The same t h i n g i s t r u e o f the s e c t i o n towards Midd lesb rough . 

The i n t e r a c t i o n u n i t remains about ^00 people u n t i l Har t i s reached 

i n the r u r a l zone f r i n g i n g H a r t l e p o o l . The i n t e r a c t i o n u n i t r i s e s 
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t o over 1000 people here and on c ro s s ing ths s p e c i f i c m l a n d boundary 

i n t o D i l l i n g h a m , the f i g u r e r i s e s t o 3 2 , 0 0 0 peop le . The slope o f 

t h i s s e c t i o n i s l e s s than the s lope of the Oonsett l i n e . By i m p l i ­

c a t i o n the s p e c i f i c uraland boundary i s neare r t o Standerland i n the 

Oonset t s e c t i o n than i n the Middlesbrough s e c t i o n . 

The zig-zag n a t u r e o f the boundary has a l r eady been mentioned 

i n the area west o f Fishbti3?n. T h i s was s t u d i e d f u r t h e r by a s ec t i on 

f r o m Stmderland t o ffev/ton A y c l i f f e (see f i g u r e 3 . 3 ) . The i n t e r ­

a c t i o n u n i t v a r i e d f r o m 300 people to lOOO people w i t h i n the s p e c i f i c 

xunland. A t the boundary C o m f o r t h had an i n t e r a c t i o n u n i t o f 8 0 1 

people w h i l e F e r r y h i l l - O h i l t o n had I7OO p e o p l e . The f o r m e r was j u s t 

on the Sunderland s ide o f the boundary, the l a t t e r appear ing t o be 

an o u t l i e r t o D a r l i n g t o n . A t Newton A y c l i f f e , w i t h i n the urban f i e l d 

o f Sunderland b u t w i t h i n the s p e c i f i c umland of D a r l i n g t o n , the i n ­

t e r a c t i o n u n i t rose to 1 3 , 0 0 0 , a marked f a l l i n the power o f 

Sunder l and ' s a t t r a c t i o n . T h i s would a l l tend t o i n d i c a t e t h a t the 

D a r l i n g t o n ' o u t l i e r ' a t F e r r y h i l l - G h i l t o n was n o t i n the Sunderland 

b u t w e l l v d t h i n the D a r l i n g t o n s p e c i f i c umland and the apparent 

' o u t l i e r ' v^as a r e s u l t o f some f a c t o r o t h e r than sudden or f l u c t ­

u a t i n g changes i n the power o f a t t r a c t i o n a t the boundary zone. 

O v e r a l l one can say t h a t Sunder land ' s umland covered the l i m e ­

s tone p l a t e a u , the l o w e r Wear v a l l e y vd th a t r a n s i t i o n zone a t the 

approaches t o uppwr Weai'dale, the H a r t l e p o o l p e n i n s u l a and the South 

S h i e l d s p e n i n s u l a ! Compared w i t h p r o f e s s i o n a l f o o t b a l l , the Bishop 

At ick land area and the Oonset t -Lanches ter area have been l o s t . Th i s 

can bo r e l a t e d t o the g r e a t e r c o m p e t i t i o n f r o m D a r l i n g t o n and 

Newcast le r e s p e c t i v e l y . 
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D a r l i n g t o n 

The s p e c i f i c urban f i e l d o f D a r l i n g t o n extends northv/ards t o the 

Wear v a l l e y . Crook and W i l l i n g t o n are on the n o r t h e r n l i m i t . Up­

stream Weardale i s v / i t h i n the s p e c i f i c urban f i e l d w h i l e downstream, 

the urban f i e l d t u r n s south eastwards to Spennymoor, P e r r y h i l l and 

S e d g e f i e l d . S tock ton and D i l l i n g h a m , and southwards i n t o the 

S t o k e s l e y Rura l D i s t r i c t , the boundary o f the urban f i e l d i s con­

t i n u e d . From S tokes l ey the a t t r a c t i o n o f D a r l i n g t o n extends wes t ­

wards across the H o r t h a l l e r t o n Gap to the Pennines w i t h a southern 

l i m i t about T h i r s k - B o r o u g h b r i d g e and then i n t o Swaledale . The 

boundary then f o l l o w s the Pennines nor thwards t o V/eardale a g a i n . 

D a r l i n g t o n i s i n c o m p e t i t i o n w i t h l e w c a s t l e t o the n o r t h , 

Sxmderland t o the n o r t h east and Middlesbrough t o the e a s t . Hence 

i n t h e o r y a s p e c i f i c uraland boundary shou ld be c l e a r - c u t on two 

s i d e s . I n f a c t the b o m d a r y poses problems. 

The northe3?n boundary i s c l e a r between Weardale and Derssrentdale. 

The f o r m e r i s w i t h i n D a r l i n g t o n ' s s p e c i f i c umland and the l a t t e r 

w i t h i n t h a t o f l e w c a s t l e . Then D a r l i n g t o n and Sunderland f o r m a 

zone o f equal a t t r a c t i o n a long the Wear v a l l e y . However t h i s i s 

c o m p l i c a t e d by Tow Law and Crook, bo th w i t h i n D a r l i n g t o n ' s spec­

i f i c vimland b u t on the l ev / cas t l e s ide o f the zone o f equal a t t r a c ­

t i o n . There i s a s i m i l a r i t y here t o the p o s i t i o n o f P e l t o n i n the 

l e w c a s t l e s p e c i f i c umland. These are a l l oases o f d i s c o n t i n u i t y . 

Why these d i s c o n t i n u i t i e s occur i s a ques t ion t o which o n l y a 

t e n t a t i v e answer can be o f f e r e d . A l l these d i s c o n t i n u i t i e s are 

s m a l l o r l a r g e v i l l a g e s which are separated f r o m the r e s t o f t h e i r 
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s p e c i f i c umlands by a r u r a l area which i s a t t r a c t e d to Sunderland, 

i s t h i s a case o f an i n n o v a t i o n wave"*"̂ ? C e r t a i n l y the theo ry o f 

i n n o v a t i o n v/aves suggests i n f o r m a t i o n b e i n g a v a i l a b l e f i r s t i n 

l a r g e towns, t hen i n the s m a l l e r towns and f i n a l l y i n the c o u n t r y ­

s i d e . I f the s e r v i c e s a t Newcast le and D a r l i n g t o n have inc reased , 

then the knowledge o f t h i s v/ould spread as suggested. A t present 

i t would appear t o have reached the smal l t o w n / l a r g e v i l l a g e l e v e l . 

Compared v d t h p r o f e s s i o n a l f o o t b a l l , Sunderland has a sma l l e r 

s p e c i f i c umland. I s i t s s e r v i c e ai'ea c o n t r a c t i n g i n comparison 

w i t h Newcastle and D a r l i n g t o n ? C e r t a i n l y a l l the d i s c o n t i n u i t i e s 

f r i n g e the Sxmderland s p e c i f i c uraland. 

Eastward the s p e c i f i c •uraland bo\mdary i s a r e s u l t o f compet­

i t i o n v d t h M i d d l e s b r o u g h . Aga in the a c t u a l l i n e i s f a r f r o m c l e a r . 

T h i s t ime i t i s because no observable i n t e r a c t i o n s take p lace where 

the boxindary wou ld be expec ted . B e r t h Mordon and E l t o n are r u r a l 

a r e a $ w i t h p o p u l a t i o n t o t a l s o f about 1000 p e o p l e . I f the f i gu i - e 

o f 1000 i n t e r a c t i o n u n i t i s c r i t i c a l , as i m p l i e d by examples s t u d i e d 

so f a r , then again these r u r a l areas would p robab ly f a i l t o i n t e r ­

a c t a t s p e c i f i c umland bo rde r s because o f l a c k o f s u f f i c i e n t pop­

u l a t i o n t o p r o v i d e an i n t e r a c t i o n . This p o s i t i o n p a r a l l e l s t h a t 

a l r e a d y s t u d i e d w i t h p r o f e s s i o n a l f o o t b a l l f o r Midd lesbrough , 

H a r t l e p o o l U n i t e d and D a r l i n g t o n . 

The westward l i m i t o f the D a r l i n g t o n s p e c i f i c umland i s examined 

i n f i g u r e 3.4. The i n t e r a c t i o n u n i t s v/estward f r o m D a r l i n g t o n are 

p l o t t e d and show a l a c k o f s l o p e . I n t e r a c t i o n remains about the 

400 i n d i c e s . Th i s tends t o i m p l y a l a ck o f c o m p e t i t i o n and so an 
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even power o f a t t r a c t i o n th roughou t Teesdale. Th i s i s s i m i l a r t o the 

l i n e nor thwards f r o m Newcast le a l r e a d y s t u d i e d . 

Midd lesb rough 

There i s v e r y l i t t l e d i f f e r e n c e between the s p e c i f i c u rban f i e l d 

and the s p e c i f i c umland o f Middlesbrough f o r ophtha lmic t r e a t m e n t . 

T h i s s tatement must be q u a l i f i e d by the f a c t t h a t the southern l i m i t 

o f the uraland i s unlcnown. Southwards the nex t ophtha lmic u n i t i s 

a t Scarborough. Middlesbrough does i n t e r a c t w i t h Scarborough and 

TJhitby R u r a l D i s t r i c t which f o r m the southern l i m i t s o f the urban 

f i e l d . Westwards the s p e c i f i c urban f i e l d and umland extends across 

the n o r t h e r n edge o f the N o r t h Y o r k s h i r e Moors. Compet i t ion w i t h 

D a r l i n g t o n then t u r n s the boxmdary nor thwards t o Yarm and S tock ton . 

S e d g e f i e l d , F i s h b u m and D i l l i n g h a m complete the s p e c i f i c uraland. 

The u rban f i e l d extends northv;ards to i n c l u d e H a r t l e p o o l s , Triradon, 

Newton A y c l i f f e and D a r l i n g t o n . 

Only two d e t a i l s v d l l be cons idered about M i d d l e s b r o u g h . As 

w i t h p r o f e s s i o n a l f o o t b a l l , Middlesbrough i s able t o compete across 

the E i v e r Tees a t S t o o k t o n - B i l l i n g h a r a and to extend i t s s p e c i f i c 

uraland t o F i s h b u r n . The urban f i e l d extends s l i g h t l y f u r t h e r west 

and eas t t o i n c l u d e M a i n s f o r t h and Trimdion. Again Sunder land ' s 

h o l d on the eas t e rn c o a l f i e l d area i s cha l lenged a t t h i s p o i n t 

(see f i g u r e 3.5). I t i s i n t e r e s t i n g t o no te the r a p i d change i n 

the i n t e r a c t i o n u n i t once the s p e c i f i c umland boundary i s crossed 

i n t h i s s e c t i o n . F i s h b u r n , w i t h i n the Middlesbrough s p e c i f i c umland, 

has an i n t e r a c t i o n u n i t o f 713. W i t h i n one m i l e , b u t across the iraland 

boundary , M a i n s f o r t h shows an i n t e r a c t i o n u n i t o f 1307, and Triradon 
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one o f 6 0 5 2 . 

The second f e a t u r e t o be no ted i s the power o f a t t r a c t i o n w i t h i n 

the s p e c i f i c umland towards W h i t b y . W i t h p r o f e s s i o n a l f o o t b a l l i t 

was suggested t h a t the s p e c i f i c umland o f Kidd lesbrough extended t o 

W h i t b y . The oph tha lmic da ta show t h i s c l e a r l y (see f i g u r e 3.5)» 

The s lope o f t h i s l i n e i s v e r y g e n t l e compared w i t h the l i n e towards 

P i s h b u m . T h i s would suggest l a c k of c o m p e t i t i o n . I n f a c t the 

n e x t oph tha lmic u n i t i s a t Scarborough. Th i s i s 20 m i l e s f r o m 

Whi tby by road w h i l e Midd lesbrough i s 31 m i l e s away. However the 

Scarborough u n i t i s smal l and n o t able t o o f f e r i n t e n s i v e com­

p e t i t i o n w i t h Midd lesbrough 

The map o f oph tha lmic umlands f a i l s t o show South "Shields. I n 

f a c t t h e r e were 6 beds a v a i l a b l e f o r ophtha lmic t r ea tmen t i n the 

two South S h i e l d s h o s p i t a l s . These are n o r m a l l y f o r l o c a l p a t i e n t s 

who are tended by Svmderland .surgeoils. I n some ways i t i s an ex­

t e n s i o n o f the urban f i e l d o f Sunder land. Th i s p o i n t i s o f i n t e r e s t 

i n terms o f C e n t r a l Place Theory . 

South S h i e l d s has an urban f i e l d c o n s i s t i n g o f two p o p u l a t i o n 

u n i t s - South S h i e l d s and Ja r row. W i t h i n t h i s urban f i e l d i t i s 

c o m p l e t e l y dominated by Sunderland (see Table 3.3). A t Jar row even 

l e w c a s t l e has a g r e a t e r a t t r a c t i o n than South S h i e l d s . A l though 

oph tha lmic h o s p i t a l i z a t i o n i s a t the stage three l e v e l i n the 

h i e r a r c h y (see Table 3 . l ) i t has v ; i t h i n i t an urban f i e l d which has 

no umland. Prom the o r g a n i s a t i o n a l p o i n t o f v iew South Sh ie lds i s 

p a r t o f S m d e r l a n d ' s urban f i e l d , as w e l l as f r o m the broad d a t a . 
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PATIMTS TO 

POPULATIOl UlTIT SOUTH SHIELDS SmiDBRLAlD IBWGASTLB 

South Sh ie lds 98 178 8 

Ja r row 6 21 16 

Table 3 . 3 . Urban f i e l d o f Sou.th Sh ie lds compared w i t h l ev /cas t le 

and Sunder land . 

The i m p l i c a t i o n s o f t h i s p o i n t are mentioned i n the l a s t 

s e c t i o n o f t h i s c h a p t e r and w i l l be r e t u r n e d t o i n the chapter on 

G-eneral Surgery . 

The Centimes 

Pour cen t res are d i r e c t l y i n v o l v e d i n t h i s element and there 

i s a reasonable comparison w i t h p r o f e s s i o n a l f o o t b a l l . The com­

p a r i s o n suggests t h a t Sunderland has absorbed the H a r t l e p o o l area , 

b u t has been unable t o compete w i t h Dax ' l ing ton and l e w o a s t l e t o 

the same e x t e n t t h a t i t d i d as a p r o f e s s i o a a l f o o t b a l l c l u b , 

D a r l i n g t o n i s shovm t o be more p o w e r f u l i n ophthalmology than 

p r o f e s s i o n a l f o o t b a l l by i t s l a r g e r umland, e . g . s u c c e s s f u l com­

p e t i t i o n w i t h K i d d l e s b r o u g h i n the l o r t h R i d i n g o f Y o r k s h i r e . 

A measure i s needed o f the a t t r a c t i v e f o r c e o f these c e n t r e s . 

The u s u a i one f o r h o s p i t a l s i s the number o f beds. Th i s i s shown 

i n Table 3 . 4 w i t h the South S h i e l d s beds added t o Sunderlemd. 

Prom t h i s i t w i l l be seen t h a t a r a n k i n g l i s t would have D a r l i n g t o n 

as u n i t y . Midd lesbrough would be r o u g h l y tw ice u n i t y , Sunderland 

about two and a h a l f t imes u n i t y and l o w c a s t l e about f o u r t imes 

u n i t y . 
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CENTRE UIvUjMD 
POPULATION 

BEDS CENTRE UIvUjMD 
POPULATION 

BEDS POPULATION 
PER BED 

TOTAL 
INTERACTIOIS 

ATTRACTIVE 
POWER 

D a r l i n g t o n 3 0 5 , 8 9 1 24 1 2 , 7 4 5 5 0 1 1 
Midd lesb rough 4 7 3 , 9 3 9 48 9 , 8 7 4 1055 2 
Newcast le 1 , 6 4 5 , 0 5 6 100 1 6 , 4 5 1 2557 4 . 2 
S\mderland 8 J 3 , 8 4 7 65 1 2 , 9 1 8 1 5 9 1 2 . 6 

Table 3 . 4 • Ophthalmic p r o v i s i o n and use, N o r t h East England 

The a t t r a c t i v e power o f Newcastle i s i l l u s t r a t e ( ^ b y i t s urban 

f i e l d . T h i s i s g r e a t e r than f o r any o the r cen t re and extends n o r t h ­

wards t o Berwiok-on-Tweed ( 5 5 m i l e s ) and southwards t o Guisborough 

( 4 2 m i l e s ) . T h i s i s a g r e a t e r range than any o the r c e n t r e . Both 

D a r l i n g t o n and Middlesbrough show urban f i e l d s w i t h i n ophthalmic 

t r e a t m e n t which d i f f e r l i t t l e f r o m t h e i r s p e c i f i c umlands. Th i s 

may r e s u l t f r o m t h e i r low power o f a t t r a c t i o n . 

Umland P o p u l a t i o n 

A t e s t o f the v a l i d i t y o f beds as a measure o f a t t r a c t i o n i s 

t o compare s p e c i f i c umland p o p u l a t i o n s v d t h the bed r a n k i n g o f 

c e n t r e s . I n t h e o r y each bed shou ld p rov ide a r o u g h l y equal s e r v i c e 

o p p o r t u n i t y w i t h any o t h e r bed i n any o the r c e n t r e . Hence the 

p o p u l a t i o n s o f the s p e c i f i c umlands should inc rease i n a r a t i o o f 

l 3 2 s 2 ? 6 8 4 « 2 i n the o r d e r D a r l i n g t o n , Midd le sb rough , Sunderland 

and Newcas t l e . Table 3 . 4 shov/s t h i s i s g e n e r a l l y t r u e , M i d d l e s ­

b rough appears t o be o v e r - p r o v i d e d b u t t h i s may be accounted f o r 

12 

w i t h i n the n a t u r e o f the d a t a . F u r t h e r there appears t o be a 

l o g a r i t h m i c r e l a t i o n s h i p o f p o p u l a t i o n o f the xoraland t o the t o t a l 
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beds . There i s n o t s u f f i c i e n t da t a t o f o l l o w t h i s p o i n t through 

b u t the r a t i o s s t a t e d above c o u l d be geometr ic i n p rog res s ion and 

the f o o t b a l l da t a a l s o suggested l o g a r i t h m i c r e l a t i o n s h i p s . 

A f u r t h e r c o m p l i c a t i o n i n a t t e m p t i n g s t a t i s t i c a l c o r r e l a t i o n s 

i s the na tu re o f the bed occupancy a t South S h i e l d s . ?/hile a max­

imum o f s i x beds was a v a i l a b l e a t any one t ime a t South Sh i e ld s , 

t h e y were n o t a l l i n use a t any one t i m e . On c e r t a i n occasions 

l e s s than s i x beds were i n use , and the ' spa re beds ' used f o r 

o t h e r types o f cases . Hence the f i g u r e o f s i x beds ove r s t a t e s the 

a c t u a l demand a t South S h i e l d s compared w i t h the o t h e r c e n t r e s . 

Conclus ions 

Two se ts o f conc lu s ions f o l l o w f r o m t h i s e lement . . V/ i th f o u r 

c en t r e s o p e r a t i n g , one f i n d s l e w c a s t l e a t t r a c t i n g p a t i e n t s f r o m 

l o r t h u m b e r l a n d and v i r t u a l l y the whole o f F o r t h West Durham. 

Stmderland a t t r a c t s f r o m the Permian l imes tone p l a t e a u , the lower 

Wear v a l l e y and the H a r t l e p o o l p e n i n s u l a . D a r l i n g t o n drav/s p a t i e n t s 

f r o m Upper Weardale , and f r o m Upper Teesdale and downstream to Yarm. 

Midd le sb rough c o n t i n u e s to h o l d the S tock ton-P i shburn area o f County 

Durham, the l o r t h Y o r k s h i r e coas t t o V?hitby and the lowland zone 

f r o n t i n g the l o r t h Y o r k s h i r e Moors ' escarpment, w i t h the h i g h e r 

da les themselves . 

The o t h e r c o n c l u s i o n i s r e a l l y i n the n a t u r e o f s t a t i n g a 

p r o b l e m . I n the f i r s t chap t e r , the ques t ion o f a h i e r a r c h y or 

contiauum of s e r v i c e s and cen t r e s was r a i s e d . This chap te r s t a r t e d 

w i t h the s ta tement o f a h i e r a r c h y o f s p e c i a l t y . I t was shown t h a t 

a f o u r stage h i e r a r c h y was cons idered t o e x i s t w i t h i n the h o s p i t a l 
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s e r v i c e o f the Nev/castle H o s p i t a l Regional Board . Ophthalmic t r e a t ­

ment was chosen f o r s tudy as r e p r e s e n t i n g one stage o f t h i s h i e r ­

a r c h y . W i t h i n the d e t a i l o f t h i s e lement , i t has been f o u n d poss­

i b l e t o d i v i d e the a c t u a l c en t r e s i n t o another h i e r a r chy / con t inuv im. 

A l t h o u g h the p r o v i s i o n o f a bed f o r ophthalmology r e q u i r e s a c e r ­

t a i n base p o p u l a t i o n ( t h r e s h o l d ) , the p r o v i s i o n o f a g i v e n number 

o f beds a t any one cen t r e v a r i e s . 

South Sh i e ld s i s the exampte t h a t i l l u s t r a t e s t h i s p roblem. 

South S h i e l d s has oph tha lmic h o s p i t a l beds b u t has no s p e c i f i c 

umland . I n terms o f the h o s p i t a l se rv ice h i e r a r c h y i t e x i s t s as a 

w e n t r e . I n terms o f the s p e c i f i c umland s tudy , i t d i e s n o t e x i s t 

as a c e n t r e . I f a cont inuum i s thought o f i n s t e a d o f a h i e r a r c h y , 

t h i s d i f f i c u l t y may be r e s o l v e d . Thus a continuum e x i s t s f o r es­

t a b l i s h m e n t d a t a , i . e . the number o f beds p r o v i d e d a t any one 

c e n t r e . The h i e r a r c h y i s concerned w i t h the v a l u e , i n terms o f 

p o p u l a t i o n , which j u s t i f i e d the p r o v i s i o n o f one ophtha lmic h o s p i t a l 

bed and appears f r o m the f i e l d o f a t t i ^ a c t i o n d a t a . That i s t o say, 

a g i v e n p o p u l a t i o n has d i f f e r e n t m o r b i d i t y r a t e s f o r v a r y i n g 

s p e c i a l t i e s . 

I t may be conven ien t t o t h i n k o f a s p e c i a l t y and the r e s u l t i n g 

umlands as a h i e r a r c h i c a l problem w h i l e the a c t u a l p r o v i s i o n f o r a 

s p e c i a l t y a t any s e t o f g i v e n c e n t r e s may be a continuum problem. 
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4 . THE ELEMENTSJ TBCHNICAL COLLEGES 

W i t h i n County Durham a v a r i e t y o f t e c h n i c a l c o l l e g e s i s to be 

f o u n d . I n the academic year 1963-4 there ware s i x t e c h n i c a l co l l eges 

w i t h i n the a d m i n i s t r a t i v e county o f Durham. These were a t Bishop 

A u c k l a n d , Conse t t , Durham, E a s i n g t o n , Hebburn and S t o c k t o n -

b i l l i n g h a m . W i t h i n t h e g e o g r a p h i c a l ootinty s e v e r a l co tmty boroughs 

had t h e i r own t e c h n i c a l c o l l e g e s - D a r l i n g t o n , Gateshead, South 

S h i e l d s , Sunderleind and West H a r t l e p o o l . Data were c o l l e c t e d f r o m 

a l l o f these county and county borough c o l l e g e s . I t was a l s o f o i m d 

necessa ry t o take no te o f those s tudents who l i v e d i n County 

Durham and went t o t e c h n i c a l c o l l e g e s i n Middlesbrough and Nevroastle. 

I n a l l t h i r t e e n cen t r e s were recognised as p r o v i d i n g t e c h n i c a l 

c o l l e g e f a c i l i t i e s used "by s t uden t s who l i v e d v d t h i n the geographic 

co tmty o f Durham. 

The_Data 

The da ta used i n t h i s chap te r are p u r e l y o f s tuden t s v/ho l i v e d 

i n t h e geographic county and a t t ended any o f the t e c h n i c a l c o l l e g e s 

w i t h i n i t and Midd lesb rough and Nev/castle county borough areas d u r i n g 

the 1963-4 academic y e a r . Th i s i n f o r m a t i o n was ob t a ined f r o m th ree 

main sources . 

I f a s tuden t a t t e n d s a t e c h n i c a l c o l l e g e o f a l o c a l a u t h o r i t y 

o f v/hose area he i s n o t a r e s i d e n t , then h i s r e s i d e n t i a l a u t h ^ i d t y 

has t o pay a f ee t o the o t h e r l o c a l a u t h o r i t y . For example a s tudent 

may have l i v e d i n B i r t l e y \ d t h i n the Durham County Counci l area i n 

1963-4 and a t t ended an evsn ing c l a s s a t R u t h e r f o r d Col lege o f 
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Technology tha t year. As a r e s u l t Durham County Council paid a fee 

to Hev/oastle County Borough f o r tha t student. Such a student i s 

laio\vn i n Durham as an ' ou t co\mty» student. Sach l o c a l au thor i ty 

suhmits a l i s t o f i t s claims f o r ' ovit county' students to each 

other l o c a l a u t h o r i t y at the end of an academic year. 

One major source of data was from the county Durham technical 

oollegeJ themselves. Student enrolment were examined f o r each college 

and l i s t s of populat ion vtnits w i t h the numher of students f o r each 

college were drawn up. Another major source of data v/as the 'ot i t 

county' claims hy other l o c a l a u t h o r i t i e s upon the county of Durham"''. 

From these claims i t was possihle to make l i s t s of students who 

attended courses at coxuaty horough technical colleges and to locate 

t h e i r place of residence w i t h i n county Durham. Further each of the 

cotmty boroughs w i t h i n the geographical county of Durham supplied 

the t o t a l nuraher of students who l i v e d i n t h e i r area and went to 

Mid-dleshrough and Newcastle technical colleges f o r cotirses i n 

1963-4^. 

The t h i r d source of in format ion was the county horoughs of 

Middleshrotigh and ITev/oastle^. They f i l l e d any gaps i n the county 

horovighs' data and provided, a t o t a l f i g u r e f o r students resident i n 

t h e i r ovm area and at tending t h e i r ovm colleges. With these compl­

eted f i gu re s i t was possihle to make a map of the spec i f i c umlands 

of the technical colleges (see f i g . 4 « l ) . 

The Basic S i tua t ion 

With in the Horth East of ISngland three main types of technical 

col lege e x i s t . This i s cha rac te r i s t i c of the na t iona l system though 
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the d e f i n i t i o n used here f o r each type i s d i f f e r e n t from that nor­

mal ly xised'^, These three types are the l o c a l , area and regional 

co l leges . The normal basis of d e f i n i n g each type i s by the l eve l of 

v/ork a t the col lege . Ordinary and Advanced l e v e l General C e r t i f i c a t e 

o f Education work w i t h Ordinary National O e r t i f i o a t e work i s common 

to a l l l o c a l technica l col leges . The area colleges v/ork to Higher 

Na t iona l C e r t i f i c a t e and Diploma leve l vrhile the regional colleges 

have students working to i m i v e r s i t y degree standard or professional 

eq,uivalents such as A.M.E.M.B. However i n d i v i d i i a l H . I . O . courses 

are found i n v/hat might otherwise be regarded as l o c a l technical 

col leges and degree equivalent work occurs i n some area technical 

co l leges . Hence another method of d e f i n i t i o n i s needed . 

For t h i s , a l l t h i r t e e n centres were ranked i n terms of t h e i r 

o v e r a l l courses. This in format ion i s eas i ly avai lable from the 

'G-uide to Further Education Courses in the Region, 1963-4'^» ^ 

hierarchy was constructed f i r s t l y by l i s t i n g a l l centres w i t h t h e i r 

t o t a l number o f courses (see Table 4»l)» Then a l l courses of H.IT.C. 

or h igher l e v e l were t o t a l l e d f o r each centre. By comparing these 

two ranking l i s t s a hierarchy of thi-ee stages was obtained . 

The r e s u l t shows c l e a r l y that three regional technical college 

centres exis ted i n 1963-4« These were at Middlesbrough, STewoastle 

and Sunderland. For t h i s element, a l l technical colleges w i t h i n a 

given centre are combined when considering that centre . Hence 

Newcastle includes Rutherford College of Technology, the College of 

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

academic year. Middlesbrough comiines Constantino College of 



z 
X 
I— 

» •O 

a z < 1 z 
UJ 

O < 

OL
LE

 
3U

RH
 

< z ( J 
z O 

;cH
 

( J 

I— 

3 



63 

Technology w i t h Longlands College of Further Education, and 

Sxuiderland combines the Technical College w i t h West Park and 

Monkv/earraouth Colleges of Further Education. 

The Students and Centred Regions 

I n theory the technica l colleges have centred regions. Within 

County Durham the s ix technica l colleges have pre-determined catch­

ment areas and a l l students wanting a course go to t h e i r l oca l 

c o l l e g e . Should the course not be available a t the l o c a l college, 

the student i s sent to the nearest college w i t h i n the county area 

w i t h that course. I f no Durham technical college has the course, 

then the student may go 'ou t county ' . As each student going 'out 

county' costs the Durham County Council a fee , they do not encourage 

i(out county' students. 

A.Course t o t a l s B.Course t o t a l s B as ^ of A Hierarchy 
A l l High l e v e l 

Hierarchy 

245 Hewoasile 
\ 

32 13 Regional 
166 Middlesbrough 25 15 Colleges 
159 Sunderlajid 17 11 

Colleges 

115 Durham 6 5 Area 
90 Gateshead 4 4 Colleges 
90 South Shields 3 3 

Colleges 

88 Darl ington 4 5 
70 Stockton-Bil l ingham , 3 4 

61 Oonsett 1 1 Local 
57 Bishop Auckland 0 0 Colleges 
53 ?/est Hart lepool 2 4 

Colleges 

44 Hebbum 1 2 
26 Easington 0 0 

Si2£'̂ £25;I_££_'̂ 2°li"^°^-'- Colleges w i t h i n and bordering 
County Durham I963-64. 
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At the stage of h igh l e v e l courses, such as the regional techn­

i c a l colleges provide , ' ou t county' students are to he expected. 

The degree and profess ional equivalent courses are only provided at 

reg ional l e v e l . Demand i s such tha t there are normally i n s u f f i c i e n t 

students to j u s t i f y a course at area col leges. 

Such i s the theory. Two adminis t ra t ive points a f f e c t the 

theory . The l o c a l a u t h o r i t i e s aolcnowledge what they c a l l ' f r e e 

t rade ' between the whole range of colleges. I n e f f e c t t h i s means 

tha t any a u t h o r i t y w i t h an out county student claim w i l l have i t 

accepted by the s tudent 's r e s i d e n t i a l county a u t h o r i t y . As out 

oovmty claims are not made u n t i l the end of the academic year, 

there i s no check on whether a high l eve l course i s being follovred 

which i s avai lable w i t h i n the resident a u t h o r i t y ' s own technical 

colleges u n t i l i t i s too l a t e to change colleges. 

Secondly, the main adminis t ra t ive check on whether a student i s 

a t tending the nearest l o c a l r e s i d e n t i a l a u t h o r i t y ' s technical 

col lege f o r h i s p a r t i c u l a r course i s when he applied f o r t r a v e l l i n g 

expenses. Should he apply and be found not to be at h i s l o c a l 

co l l ege , then he w i l l be relufiled h i s expenses and t rans fe r red to the 

same course a t h i s l o c a l co l lege . I f he does not apply f o r t r a v e l l ­

i n g expenses he may s l i p through the adminis t ra t ive ne t . 

Hence the theory of centred regions f o r technical colleges has 

l i t t l e adminis t ra t ive framework to ensure i t func t ions i n p r ac t i ce . 

To discover what r e a l l y happens, courses taken by out coimty students 

were s tudied . A small sample appears i n Table 4 . 2 . At a l l the centres 

the range of courses var ied from '0' l e v e l subjects to degree equiva-



l e n t work. Complete f r e e trade existed i n I963-4 between a l l the 

l o c a l a u t h o r i t i e s . 
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Course l o . of Students Course Fo, of Students 

0 & A leve l s 19 O.lf.O. 2 
Professional 1 Secretar ia l 9 
Pre-nB3Bsing 4 T a i l o r i n g 3 

Table__4»2. Out Ooxmty (Seaham) Technical College Students and t h e i r 
courses a t Sunderland. 

I n e f f e c t , there was a f r e e choice of technica l colleges as f a r 
g 

as courses would a l low . I t i s f o r t h i s reason tha t a l l the tech­

n i c a l colleges w i t h i n a given centre are combined and eonsidered 

as one u n i t . Sunderland Technical College o f f e r e d the high l e v e l 

courses to which Durham county 'ou t county' students v/ould have to 

go. But i n f a c t ' ou t county' students went to a l l three Sunderland 

colleges f o r a v a r i e t y of courses i n 1963-4* 

Pa in t ing and Decorating 
Publ ic Cleansing 
P r inc ip l e s of Teaching 

iR. 
R e t a i l D i s t r i b u t i o n - F u l l time 
R e t a i l D i s t r i b u t i o n - Junior C e r t i f i c a t e 
R e t a i l D i s t r i b u t i o n - Nat ional C e r t i f i c a t e School Music - Diploma 
R e t a i l Management P r inc ip l e s - C e r t i f i c a t e 

S. 
Shorthand/Typists 
Storekeepers 
Salesmen 
Science Laboratory 

Technicians 
Science - O.H.C. 

Table 4 ,3 . Part o f the Indeii o f Durham Technical College's 
Prospectus, 1963-4* 

The populat ion of t h i s element i s the students. I t might be 

thought they formed an educat ional ly biased section of the general 

popi i la t ion and any study of t h e i r journey patterns would be un-
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representat ive o f the general popula t ion . I n f a c t t h i s i s not 

genera l ly tn;ie. Technical colleges provide a vdde range of courses 

(see Table 4 » 3 ) to cover profess ional and c r a f t t r a i n i n g at various 

l e v e l s as w e l l as r ec rea t iona l f a c i l i t i e s . Some people go to a 

t echn ica l college purely to l ea rn a sport or improve a hobby. Car 

maintenance i s a ve iy popular course w i t h l i t t l e soc ia l b ias . Day 

release ensures tha t a great v a r i e t y of young people w i t h no 

academic c iv ia l i f i ca t ions do some c r a f t or general educational 

t r a i n i n g ^ . Hence i t i s suggested that the technical colleges 

provide a f i e l d worthy o f study. The population i s not a narrow 

educat ional ly biased one and the adminis t ra t ion i s such that supposed 

centred regions w i t h predetermined catchment areas may not i n f a c t 

e x i s t . 

P o t e n t i a l l y there are t h i r t e e n centres operating i n t h i s 

element - Bishop Auckland, Consett, Dar l ington, Durham Ci ty , 

Easington, Gateshead, Hs-rtlepools, Hebburn, Middlesbrough, ITev/castle, 

South Shields, Stockton-Bil l ingham and Sunderland. 

Of these centres G-ateshead, Hebburn, lewcastle and South Shields 

can be said to be par t of the Tyneside conurbation. The Wearside 

sub-region has a centre i n Sunderland. I n i t s broade st sense, 

Teesside i s represented by centres a t Dar l ing ton , Hart lepools , 

Middlesbrough and Stockton-Bil l ingham. While only Middlesbi->ough 

and Stookton-Bill ingham are phys ica l ly par t of the Teesside con­

u r b a t i o n , the other tvro centres have very close i n d u s t r i a l and 
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communication t i e s to the Teesside ai'ea"*"*̂ . Thus each of the major 

conurbations i s w e l l represented by centres. 

Also included are a number of centres i n the area between the 

conurbations. Dui-ham Ci ty occurs i n the middle of the county and i s 

mainly an adminis t ra t ive and u n i v e r s i t y centre. Oonsett forms a 

centre i n the nor th west i n the o ld coal mining area. Easington 

Technical College i s s i tuated i n the nev7 tomi development of 

Peter lee , on the concealed c o a l f i e l d . Bishop Auckland i s w i t h i n 

the o l d coking coal area of south west Durham and i s at the gateway 

to \¥ea rda le . So i t can be seen tha t these f o u r centres occur on the 

Durham c o a l f i e l d , but each wi th a s l i g h t l y d i f f e r e n t environment 

around i t « 

A h i s t o r i c a l f a c t o r also inf luences the p o t e n t i a l s i t u a t i o n . 

The county boroughs established technica l i n s t i t u t e s and through 

these, technica l col leges, before County Durham. I t was the 1 9 5 0 ' s 

before the county a u t h o r i t y established i t s technical colleges"'"'''* 

Hence competi t ion from w i t h i n the county area w i t h county boroughs 

i s f a i r l y recent . I n terms of Central Place theory, the newer 

County Durham Technical Colleges have had to es tabl ish t h e i r o\m 

urban f i e l d s w i t h i n the margins of the older county borough technical 

col leges ' urban f i e l d s . 

F i n a l l y before the d e t a i l s of each college are s tudied, i t must 

be remembered tha t the data are f o r t o t a l student numbers. With in 

Hev/castle's t o t a l are students at l o c a l , area and regional l e v e l 

courses. ?/ i thin Consett 's t o t a l are only students at l oca l l e v e l 

courses because Consett had only one high l e v e l course. Hence the 
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competi t ion between these two centres i s not at an equal l e v e l . 

This i s not a C h r i s t a l l e r - t y p e hie3?archical comparison but a i^eal 

s i t u a t i o n comparison more alcin to a Loschian-type landscape. 

Bishop Auckland 

A f a i r l y w e l l def ined s p e c i f i c urban f i e l d i s found aroxmd 

Bishop Auckland (see f i g . 4 . 2 ) . Weardale and Teesdale are i t s 

westward extent . Northwards the f i e l d extends thuough Ish to Pelton 

and then the boundary curves southvmrds through Durham Ci ty and 

Cassop to Trimdon. A small number of in te rac t ions occur i n the 

r u r a l zone east of Dar l ington before the Tees i s reached. From 

here, upstream beyond Dar l ington i n to Teesdale, in te rac t ions occur 

to complete the s p e c i f i c ui'ban f i e l d . The r u r a l south west and the 

urban areas of Bishop Auckland, Brandon, Crook, Dar l ing ton , Durham 

C i t y and Spennymoor are a l l w i t h i n t h i s s p e c i f i c urban f i e l d . 

The s p e c i f i c umland shows Weardale i t s western l i m i t . 

Competition w i t h Durham r e s t r i c t s the umland to Wolsingham and the 

Crook-Wil l ington area i n the n o r t h . There i s an o u t l i e r to Durham 

at Hunwlck (see f i g . 4 » l)5 "but Spennymoor and F e r r y h i l l are w i t h i n 

the s p e c i f i c umland. The boundary wi th Stockton-Billinghara occurs 

w i t h i n the i^ural area at Rughyfordj wi th Darl ington i t occurs i n 

the r u r a l area around Heighington. The r u r a l area around Staindrop 

i s raaintly w i t h i n Bishop Auckland's uraland but Darl ington a t t r ac t s 

students i n greater ntimbers than Bishop Auckland from Barnard Castle 

and upper Teesdale. 

Two features are worth no t ing here. The o u t l i e r of Durham at 

Hunwick appears to ar ise mainly from chance, Hunwick being a com-
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p a r a t i v e l y small populat ion u n i t . Only one student t r a v e l l e d to 

Bishop Auckland technical college i n I963-64 whereas i f 4 students 

had done so, Hunv/ick would have been i n the Bishop Auckland umland. 

Populat ion U n i t li-teraotiari Indeix Population Uni t Ii-temctim Index 

Bishop Auckland 121 Middridge 43 
Toronto 60 Shildon 35 
Byers Green 38 St. Helen 
Coundon 42 Auckland 47 

Cotmdon Grange 20 Witton Park 85 
Wi 11 on-1e-Wear 86 

Table 4*4• Bishop Auckland and In t e r ac t i on Index i n ad jo in ing 
Population U n i t s . 

The second fea ture i s shown by table 4.4* The area around 

Bishop Auckland has a higher l e v e l of i n t e r a c t i o n per u n i t of popu­

l a t i o n than Bishop Auckland i t s e l f . This remains true i n a westward 

d i r e c t i o n i n t o the r u r a l areas, though by Stanhope (146 i n t e r a c t i o n 

index) the s i t u a t i o n i s about normal. 

12 

Two reasons can be suggested f o r t h i s . F i r s t l y Bishop 

Aixckland has an a t t r a c t i o n f o r work f o r people l i v i n g i n the r u r a l 

area to the v/est whi le those l i v i n g i n the town i t s e l f are more 

se lec t ive and may choose to work outside the immediate neighboui^hood"'"^. 

Secoiidly the higher l e v e l technica l college courses are located 

elswwhere and these courses probably tend to draw from an urban pop­

u l a t i o n more than a r u r a l one. The e f f e c t of the h i e r a r ch i ca l 

p o s i t i o n of Bishop Auckland may be at work here. 
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Oonsett 

Along the south bank of the r i v e r Tyne i n County Durham, 

Consett technica l college draws students from v i r t u a l l y a l l the 

popula t ion u n i t s . Thus the s p e c i f i c urban f i e l d extends to South 

Shie lds . Then the f i e l d r a p i d l y contracts southv/ards. A single 

i s o l a t e d i n t e r a c t i o n at Sunderland i s probably chance and i t i s 

B i r t l e y and Chester-le-Sti 'eet tha t form the e f f e c t i v e eastward 

l i m i t s of the f i e l d south of the TynesiSe conurbation. The boundary 

then continues southwards to Durham City and F e r r y h i l l (see f i g . 4 « 2 ) . 

From h e r e , i t turns westward through Bishop Auckland to Weardale. At 

the Cumberland-?/estmorland border the Durham county boundary of 

necessi ty forms the botindary of the spec i f i c urban f i e l d nor th east-

vmrds to the Tyne, because data on students l i v i n g outside County 

Durham were not c o l l e c t e d . 

The s p e c i f i c umland i s almost a l l the old coal mining area of 

no r th west Durham. Upper Derwentdale, the Lanohester area,Consett 

and Stanley urban d i s t r i c t s are m t h i n the spec i f i c umland. The 

Tyneside boundary i s i n t e r e s t i n g because here competit ion w i t h 

Newcastle i s e f f e c t i v e (see f i g . 4 * l ) . Newcastle i s able to a t t r a c t 

students from Blaydon, Ryton and Whickham urban d i s t r i c t s i n greater 

numbers than Consett. I n some ways t h i s repeats the professional 

f o o t b a l l pa t tern where i t v/as shown that from the Tyne bridge up­

stream, Newcastle i s able to compete e f f e c t i v e l y w i t h Durham-based 

centres, poss ib ly because of the number of bridges across the r i v e r 

above Gateshead"'"''̂ . 
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The main exception i s at Crawcrook. Here an o u t l i e r to Consett 

i s found. This d e t a i l i s examined in f i g u r e 4 • 4 * Ryton v i l l a g e 

i t s e l f has a high l e v e l of i n t e r a c t i o n w i t h both Consett and New­

cas t le compared vd th Orawcrook t o the west and Crookh i l l t o the east. 

Ryton i s a middle c lass /profess iona l suburb to Newcastle v;hereas the 

other two v i l l a g e s are mining communities. Does the data, at t h i s 

p o i n t , suggest tha t the middle c lass /profess ional person i s more 

educat ional ly minded than the mantial/craftsman person of a b a s i c a l l y 

mining community? Later evidence suggests a chance f a c t o r i s vrorking 

^see chapter f i v e ) . 

Bearing t h i s i n mind, the graph (See f i g u r e 4 » 4 ) shows that the 

Crawcrook o u t l i e r i s more normal than the f i g . 4 . I suggests. The 

slope from Consett i s f a i r l y constant i f Ryton proper i s ignored. 

S i m i l a r l y the slope from Newcastle also appears more consistent i f 

Ryton proper i s ignored. This o u t l i e r supports an e a r l i e r suggest­

i o n tha t a zone of t r a n s i t i o n or margin ex is t s between centres 

ra the r than the f i r m boundaries of the spec i f i c viralands. Any random 

or chance f a c t o r operating at these margins can resu l t s i n apparent­

l y anomalous s i t u a t i o n s . 

Dar l ing ton 

This i s the f i r s t of the area technical colleges to be studied 

i n d e t a i l . I t s s p e c i f i c urban f i e l d w i t h i n County Durham extends 

from V/eardale and Teesdale i n the west across the county to the 

coast. The r i v e r Tees i s the southern l i m i t of the data and the 

extent of the urban f i e l d south of the Tees i s unknown. The northern 
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l i m i t i s a l i n e through Crook, W i l l i n g t o n and Brandon and on nor th 

eastwards to the coast at Sunderland ^see f i g . 4 . ^ ) . 

OBNTSB 1 l a m a r d 
Castle Winston ? Gainford Pieroebridge 

Dar l ing ton 
Bishop 

Auckland 

54 ( 1 5 mi les) 

25 ( 1 3 mi les ) 

4 ( 9 miles) 

4 ( 9 miles) 

19 ( 7 mi les) 

3 ( 8 mi les) 
— - •• 

2 ( 5 mi les) 

2 ( 9 miles) 

Table 4*5* Number o f students at tending Darl ington and Bishop 
Auckland Technical colleges from settlements along 
the A 67 road. 

I n contrast the s p e c i f i c uraland i s very l i m i t e d . A f a m i l i a r 

pa t t e rn o f a boundary through the r u r a l ssone surrounding a tovm 

occurs. Newton A y c l i f f e i s w i t h i n t h i s s p e c i f i c umland and marks 

the northern l i m i t . I n f a c t an arc some eight miles i n radius , from 

Dar l ing ton tovm centre , gives most of the spec i f i c umland \Tithin 

County Durham. 

To t h i s must be added Barnard Castle and upper Teesdale. 

Teesdale, from Dar l ing ton upstream, tends to be w i t h i n Dar l ing ton ' s 

s p e c i f i c iMaland, c . f . the ophthalmic data. A study of i n d i v i d u a l 

settlements along the main A67 road which l i n k s Teesdale to Dax-ling-

ton supports t h i s (see table 4 . 5 ) * Further a graph of i n t e r ac t i on 

indices (see f i g . 4 . 5 ) shows a f a i r l y consistent slope i n t o Teesdale. 

Con t inu i ty of the s p e c i f i c iimland because of the south bank of the 

Tees being w i t h i n the s p e c i f i c timland i s also poss ible . 

The d i f f e r ence between the area of the s p e c i f i c umland and 

tha t of the s p e c i f i c u.rban f i e l d may be explained by Darl ington 

being an area type co l lege . I t o f f e r s high l e v e l courses which 
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^ t t r a c t from a larger area than i t s looal courses do* This point 

w i l l he considered i n d e t a i l i n the next section. 

Durham 

Durham i s an area teclmical college and a great deal of i n f o r ­

mation i s available ah out i t , v/hich f a c i l i t a t e s an analysis of the 

fun c t i o n i n g of an area technical college"^^. The spec i f i c urhan f i e l d 

of Durham Technical college i s the whole county area. Very few 

poxnilation u n i t s f a i l to i n t e r a c t with Durham (see f i g . 4 . 2 ) . The 

s p e c i f i c umland i s much smaller i n area. I n general i t i s an area 

w i t h i n a seven miles radius of Durham City, though westward i t ex~ 

tends f u r t h e r i n t o a r u r a l area. 

B i r t l e y forms the northern l i m i t i n competition with Gateshead. 

Hehhurn competes i n the r u r a l area j ^ s t north east of Ohester-le-

Street and Sunderland j u s t to the east of Chester-le-Street. Durham 

then a t t r a c t s the Houghton-le~Spring and Hetton~le-Hole areas i n 

competition with Sunderland. At Hasv/ell, Easington technical college 

competes w i t h Durham. This competition continues and gives a no r t h -

BOixth s p e c i f i c umland houndary as f a r as Trimdon. The houndary then 

turns west, leaving Pishhu.rn i n Stockton-Billingham's specific 

timland and Mainsforth hecoraes an area of equal a t t r a c t i o n between 

Durham and Stockton-Billingham (see f i g , 4«l)» 

The houndary continues westward leaving Brandon urhan d i s t r i c t 

w i t h i n the sp e c i f i c umland, and o u t l i e r at Hunwiok (already analysed) 

and Tow Law j u s t w i t h i n the hotmdary. Prom here northv/ard, the 

v a l l e y of the Deemess i s v/ithin the specific timland hut Consett 

a t t r a c t s the lanchester area. The v i l l a g e s immediately west of 
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Durham City and Chester-le-Street complete the umland "before the' 

•boundary turns through Pel ton to B i r t l e y . 

The area of equal a t t r a c t i o n at Mainsforth i s the only area on 

the whole of f i g . 4 . I where a houndary could not he d e f i n i t e l y dra%vn. 

This area \i/ould appear to he an important margin to several competing 

centres having appeared on several maps hefore. 

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 f i e l d of the college. The 

r e s u l t i s shown by selected cour'ses i n f i g . 4»6 a-d. The dress-

maJcing non-vocational course has an urban f i e l d s i m i l a r to the 

college's s p e c i f i c umland. I t i s a low l e v e l course t y p i c a l of 

courses l i k e l y to be found i n a l l technical colleges. The elect­

r i c a l operatives course (see f i g . 4*6 c) i s organised f o r the ITorth 

East E l e c t r i c i t y Board and i s provided at Darlington, Durham, 

G-ateshead i i i d lewoastle colleges. As a r e s u l t the map shows a mid-

Durham d i s t r i b u t i o n pattern which includes Sunderland, This i s an 

area college type course. The map of A.M.E.M.B. Honours course 

(see f i g . 4 » 6 d ) i s f o r a regional college course. I t shows students 

coming fi'om the whole of the c o a l f i e l d area of County Durham, 

As stated e a r l i e r , the data f o r t h i s element i s the tota^num-

ber of students at each technical college i n I963-64, Within t h i s 

t o t a l number f o r a college students attend courses at d i f f e r e n t 

l e v e l s , For a Central Place analysis of t h i s s i t u a t i o n i t would be 

necessary to compare the d i s t r i b u t i o n of students f o r similar l e v e l 

courses. The present analysis i s concerned w i t h the t o t a l s i t u a t i o n 

and shows centres w i t h d i f f e r e n t levels of the same service com-
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peting w i t h each other across County Durham. This Loschian type 

landscape i s j u s t i f i e d as a l i n e of study because i t i s a real 

s i t u a t i o n . 

This helps to explain why the specific umlands of area and 

regional technical colleges are l i k e l y to be much smaller than 

t h e i r s p e c i f i c urban f i e l d s . The l o c a l college has courses l i k e l y 

t o draw from an area i n competition v/ith s i m i l a r courses at a l l 

other technical colleges! t h i s area i s i t s specific umland. The 

area and regional colleges have courses which a t t r a c t students i n 

competition w i t h only a few other centres. Hence an extensive 

s p e c i f i c urban f i e l d r e s u l t s but the t o t a l number of students i n ­

volved i n these courses at a distance i s not s u f f i c i e n t to disrupt 

the l o c a l college s p e c i f i c umland. 

Basington 

Sunderland and Hartlepools form the l i m i t s of the specific urban 

f i e l d along the coast. Fig. 4*2 shows that from Simderland an arc can 

be drawn through B i r t l e y , Witton G i l b e r t , Ferx*yhill and Sedgefield 

to Hartlepools of some twelve miles radius centred on Peterlee and 

the complete s p e c i f i c urban f i e l d i s covered. When the specific 

umland i s considered (see f i g , 4»l) Seahara and Blackball form the 

coastal l i m i t s , Basington college j u s t f a i l s to dominate Seahara 

and the Hetton-le-Hole/Murton b u i l t - u p area. Haswell i s w i t h i n the 

umland as i s Shotton, \fheatley H i l l , Wingate and Ti^imdon. Compet­

i t i o n w ith the Hartlepools j u s t forces the boundary north of Castle 

Eden v i l l a g e , but Blackball i s w i t h i n the spec i f i c umland. 

From t h i s i t can be ̂ seen that Easington Technical College has a 
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S B i a l l s p e c i f i c urban f i e l d and umland compared w i t h Durham. As i t 

i s only a l o c a l college t h i s i s to be expected and confirais the 

analysis made i n the section on Durham technical college. 

Gateshead 

Like Darlington and Durham, Gateshead i s an area technical 

college. I t provides another opportunity to te s t the suggestion 

made above that area colleges have large sp e c i f i c urban f i e l d s cora-

Jared v/ith t h e i r s p e c i f i c timlands. Gateshead's spec i f i c umland 

consists of only three population units - Gateshead, Springvvell aad 

Lamegley, but i t s s p e c i f i c urban f i e l d shows interactions as f a r as 

Darlington and Stockton. 

I n d e t a i l , the s p e c i f i c urban f i e l d i n t e r a c t s with the whole of 

south Tyneside. A l l population u n i t s i n north west Durham i n t e r a c t 

w i t h Gateshead and t h i s i s almost true of a l l population u n i t s on 

Wearside. Weardale forms the e f f e c t i v e south western l i m i t of the 

urban f i e l d and i t s boundary can be traced from here eastwards 

throxxgh Crook, Spennyraoor, P e r r y h i l l , Wingate and Peterlee. This 

i s almost along the southern l i m i t of the c o a l f i e l d . Interactions 

do occur south of t h i s l i n e at Darlington and Stockton but these 

are rather i s o l a t e d and away from the main specific urban f i e l d . 

Hence two t h i r d s of county Durham forms Gateshead's specific 

tirban f i e l d which i s f a r larger than i t s specific umland. The small-

ness of the uraland may r e s u l t from the nearness of Newcastle which 

has regional l e v e l courses compared with Gateshead's area l e v e l 

courses. The large extent of the urban f i e l d may r e s u l t from the 

area l e v e l courses, compared w i t h the looal technical colleges which 
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tend to be foimd t o the south i n the county Durham area. I t may 

also r e f l e c t the high employment opportunities available i n G-ates­

head, p a r t i c u l a r l y on the Team Valley Trading Estate. Large f i r a s 

tend to co-operate i n day release and sandwich courses organised 

by technical colleges and the lar g e r Gateshead firms a t t r a c t labour 

from much of the Durham c o a l f i e l d area. 

Hartlepools 

The technical college at West Hartlepool was the only county 

borough college to rank as a l o c a l technical college i n the h i e r ­

archy. Like Gateshead, i t s s p e c i f i c umland i s small, covering only 

three population t m i t s - Hartlepools, Blwick and Hutton Henry. The 

sp e c i f i c urban f i e l d extends northwards along the coast to Sunder­

land. A few i n t e r a c t i o n s are obserable south westwards from Sim­

derland at Hetton-le-Hole, Hasv/ell and Bowburn, Then a bounda3?y 

can be followed southwards throvigh Coxhoe and Triradon to Stockton 

(see f i g . 4 ' ? ) » 

The smallness of the spec i f i c urban f i e l d agrees v/ith Hartlopools' 

h i e r a r c h i c a l p o s i t i o n . Although h i s t o r i c a l l y an early technical 

college, i t s f a i l u r e to estabi^ish a higher status may be related to 

i t s p e n i n s u l a r i t y . There are many s i m i l a r i t i e s here between the pro­

fessional f o o t b a l l pattern and the technical colleges. The Hartle­

pools peninsula, out o f f to the north by the c o a l f i e l d and to the 

west by Stockton, has l i m i t e d population p o t e n t i a l f o r growth. 
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Hebbum 

A l o c a l technical college, Hebbum, has a sp e c i f i c umland hemmed 

i n by South Shields, Gateshead and Sunderland. F e l l i n g , Hebbum and 

Jarrov/ foxm the Tyneside part of the umland which then extends south­

wards through Boldon C o l l i e r y and ?/ashington to the Harraton area 

j u s t north east of Chester-le-Street. 

The spec i f i c urban f i e l d extends f o r the whole length of the 

Durham bank of the Tyne (see f i g . 4*2). Prom here i t continues 

along the coast to Seaham. Turning inland at Seaham, the boundary 

follows a l i n e through Murton, Hasv/ell and Durham City to Brandon. 

The urban f i e l d botindary then turns northwards to Stanley and 

Rov/lands G i l l before reaching the Tyne again. 

I n comparison with Gateshead, the Ilebburn sp e c i f i c urban f i e l d 

i s l i m i t e d . This one might expect as Hebbum i s only a l o c a l 

technical college. 

Middle sbrough 

Although a regional technical college centre, Middlesbrough has 

no s p e c i f i c umland i n county Durham. This i s not surprising as i t 

i s competing with Dai-lington, Hartlepools and Stocfeton-Billingham on 

Teosside. I n professional f o o t b a l l i t was shovm that Darlington and 

Hai'tlepools l i m i t e d Kiddlesbrough's a t t r a c t i o n to a wedge from Stock­

ton northwards to Pishburn i n county Durham. How, with Stockton-

Billingham technical college e f f e c t i v e l y blocking Middlesbrough's 

atti-action at the r i v e r crossing, Middlesbrough i s not l i k e l y to 

have a county Durham based spec i f i c iimland (see f i g . 4,1). 

I t s specific urban f i e l d stretches as f a r north as South Shields 
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and then the boundary goes south westv/ards through Harraton (near 

Chester-le-Street) Durham City, Crook and then on westward to V/ear-

dale. The sp e c i f i c urban f i e l d includes the whole of Teesside and 

extends northv/ards over much of the Durham Coalfield and north 

westwards i n t o Y/eardale, 

The obvious difference bet?/een the urban f i e l d i n county 

Durham and the lack of an umland i n county Durham i l l u s t r a t e s the 

regional status of Middlesbrough as a technical college centre. 

The l o c a l l e v e l courses at Middlesbrough serve a Yorkshire based 

population. The regional courses serve t h i s l o c a l area and a large 

pai't of county Durham, 

lev/castle 

As only students l i v i n g w i t h i n county Durham are included i n 

the data, Newcastle can only be studied i n terras of i t s penetration 

sovithv/ards across the r i v e r Tyne. I t s spe c i f i c urban f i e l d c e r t a i n ­

l y extends over the whole of county Durham wi t h students froni .as f a r 

south as Barnard Castle, Darlington and Stockton. There %70uld appear 

to be a p a r a l l e l with ophthalmology, the whole county being w i t h i n 

Newcastle's s p e c i f i c urban f i e l d . The spec i f i c umland occupies most 

of the Whiokham, Blaydon and Eyton areas with an o u t l i e r i n the east 

at Whitburn C o l l i e r y , lewcastle i s a regional technical college 

centre and shows a vast difference i n area betv/een i t s specific 

vunland and sp e c i f i c urban f i e l d . 

Whereas Middlesbrough was unable to compete across the Tees 

wi t h Stockton-Billingham at a r i v e r crossing, ITewcastle i n a sorae-

v/hat analogous p o s i t i o n does compete with Gateshead across the Tyne, 
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However there are more crossing point upstream on the Tyne than on 

the Tees. The Newcastle base i n north west Durham has appeared i n 

a l l the previous elements and i s confirmed here, even when i n com­

p e t i t i o n with Gateshead and Consett. The h i s t o r i c f a c t o r of Tjne-

side being a community over the centur-ies while Teesside i s a crea­

t i o n of t h i s century may also be influencing t h i s d i s t r i b u t i o n 

p a t t e r n . 

Of a l l the regional technical college centre, ITev/castle has the 

highest r a t i n g (see table 4»l)« This might also account f o r Hewcastle 

establishing part of i t s s p e c i f i c umland i n county Durham while 

Middlesbrough f a i l s t o do so. This may v/ell be f u r t h e r evidence of 

a continual working w i t h i n a h i e r a r c h i c a l group. 

Whitburn C o l l i e r y appears to be an anomaly (see f i g . 4»T)« There 

i s a nomal slope from Mev/castle tov/ards South Shields with the i n ­

t e r a c t i o n indices increasing. Then there i s a sudden f a l l to the 

i n t e r a c t i o n index of ?/hitburn C o l l i e r y , i , e , a higher number of 

students are attr a c t e d to lewcastle than would be expected at t h i s 

p o i n t . Three p o s s i b i l i t i e s may be suggested to explain t h i s s i t u a t i o n 

F i r s t l y , V/hitbux^n and Whitburn C o l l i e r y are adjacent settlements and 

most people may omit the word c o l l i e r y i n t h e i r address. I f t h i s i s 

tr u e , Whitbursg should show a higher le v e l of i n t e r a c t i o n than would 

be expected. There i s some evidence of t h i s i n the data f o r Hebbtiim^ 

ITewcastle, South Shields and Sunderland, but t h i s p o s s i b i l i t y i s 

denied by the l o o a l post office,'''^ 

Another p o s s i b i l i t y i s that the students of Y/hitburn C o l l i e r y 

ar© attending a high l e v e l course, only provided at .Rutherford 

College of Technology, Newcastle. As ¥/hitbum C o l l i e r y i s e s s e n t i a l l y 
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a mining community, t h i s course i s l i k e l y to be i n coal raining. 

However, Durham and Smderland technical colleges are designated to 

provide the high l e v e l mining courses and t h i s suggestion would seem 

a 6.oubtful one. The t h i r d p o s s i b i l i t y i s the operation of pure chance, 

The general lack of i n t e r a c t i o n s xvithin Whitburn C o l l i e r y , 

throughout a l l the elements woixld appear to suggest the f i r s t possi­

b i l i t y i s the most l i k e l y , 

South_Shields 

Althotigh an area technical college. South Shields has a specific 

\mland l i m i t e d to South Shields and Cleadon, A f a c t o r here must be 

i t s peninsular p o s i t i o n and the closeness of both Hebbum and 

Stinderland technical colleges (see f i g , 4«l)« 

I n contrast the s p e c i f i c urban f i e l d spi'^eads over much of covmty 

Durham, South Tyneside i n t e r a c t s i n v i r t u a l l y a l l i t s population 

u n i t s v/ith South Shields, Uorth west Durham remains w i t h i n the urban 

f i e l d as f a r south as Lanchester. The boundary then runs isouth 

eastwards through Brandon, Oassop and Shotton to the coast at Horden. 

I n t e r a c t i o n s do occur with a l l the large towns south of t h i s l i n e -

Darlington, Hartlepools and Stockton - but they appear to be at the 

margin of the s p e c i f i c urban f i e l d . 

As with Durham technical college, a sampling of courses to f i n d 

the r e l a t i o n s h i p between types of courses and t h e i r catchment areas 
17 

v/as made . Some of the marine courses at the college are found at 

about three other technical colleges i n the country. The r e s u l t i n g 

catchment areas were world-wide. I n contrast the non-vocational 

course had d i s t r i b u t i o n s comparable withthe specific umland of f i g . 4 . 1 . 
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Thus the r e s u l t s of the Durham technical college survey v/ere confirmed, 
Stockton-Billingham 

This technical college i s organised on the basis of four major 

departments. Two are based i n Stockton and two i n Billingham. Hence 

a single organisational u n i t has two separate locations. This i s 

the reason f o r the j o i n t t i t l e . 

An area college, i t has a specific urban f i e l d covering the 

southern h a l f of county Durham, This includes Weardale, Teesdale, 

Bishop Auckland, Crook, ¥/illington and Sjoennymoor. Prom Spennyraoor 

i t s norther l i m i t i s through P e r r y h i l l , Coxhoe, Haswell and Murton 

to the coast. The data collected also shows that the urban f i e l d 

extends southwards across the Tees i n t o the Horth Riding of Yorkshire. 

The spec i f i c umland repeats a pattern seen i n previous elements 

associated with Middlesbrough. Prom a Stockton-Billingham base, a 

wedge i s found northwards through Sedgefield to Pishburn on the edge 

of the c o a l f i e l d . As already mentioned, competition with Durham 

gives an area of equal a t t r a c t i o n at Mainsforth. The r u r a l area to 

the east and the west of t h i s wedge gives the specific uraland bound­

ary ^ ^ i t h Hartlepools and Darlington respectively as i n e a r l i e r 

elements. 

As w i t h other area technical colleges the sp e c i f i c umland i s 
small i n area compared with the specific urban f i e l d . 
Sunderland 

Sunderland has a sp e c i f i c urban f i e l d which extends over almost 

the whole of County Durham. I t i s missing i n Upper Teesdale, but 

Weardale, Crook, Bishop Auckland and Darlington a l l i n t e r a c t w i t h 
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Sunderland, The actual number of students here and i n north v/est 

Durham suggests a weak f i e l d of a t t r a c t i o n i n these areas and a 

p o t e n t i a l l i m i t of the s p e c i f i c urban f i e l d , 

Sunderland i s the only i-egional l e v e l technical college centre 

v/hich had a complete s p e c i f i c umland w i t h i n county Dui^ham, Uev/castle 

and Middlesbrough both have parts i f not a l l of t h e i r specific um­

lands outside the ooimty. Sunderland's umland consists of most of 

i t s population \mits adjoining i t s e l f w i t h an arm extending south 

westwards i n t o the Herrington - Penshaw - Shiney Row area and ending 

i n the r u r a l area j u s t east of Chester-le-Street (see f i g , 4 . l ) . 

The small extent of the s p e c i f i c umland i s surprising at f i r s t , 

but i t f i t s i n t o the pattern already suggested. The specific umland 

i s r e l a t e d to the a t t r a c t i v e power of a l l colleges and t h e i r l o c a l 

college courses. Area and regional colleges increase t h e i r urban 

f i e l d s rather than t h e i r umlands because of t h e i r high l e v e l courses. 

The Centres 

The description of the e a r l i e r sections have suggested that the 

hierarchy based upon courses and course structure i n technical c o l l ­

eges i s v a l i d . To quantify t h i s f u r t h e r i s d i f f i c u l t because many 

sp e c i f i c timlands and urban f i e l d s extend outside county Durham, For 

example Hebburn technical college i s know to a t t r a c t students from 
18 

Acklington, Heddon-on-the-Wall and Hexham, 

Although'oiljy one student came from each of these places i n 

1963-4) i t i s f a r i l y safe to assume that the more powerful centres 

of Gateshead, South Shields and Sunderland attracted even more 

students than Hebbum from Horthumberland, S i m i l a r l y Stockton-
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Billingham technical college drew several hundred students from the 

ll o r t h Riding of Yorkshire. This would suggest that Darlington and 

Middlesbrough also drew students from the Horth Riding. Hence the 

t o t a l i n t e r a c t i o n s l i s t e d i n table 4«6 are not complete f o r some 

seven centres."^^ 

A plus sign i n the table s i g n i f i e d t h i s . IDven so the table 

stiggests that there i s a rel a t i o n s h i p betv/een the type of college 

and i t s student intalce. 

Hierarchy Centre Total Students Umland Population 
Regional Middlesbrough + 4,546 + 204,273 

Hewcastle + 11,199 + 356,390 
Sunderland + 6,064 284,609 

Area Darlington + 4,477 + 117,143 
Durham 6,389 180,261 
Gateshead + 3,495 109,003 
South Shields + 4,859 113,303 
Stockton-
B i l l ingham 5,191 + 130,676 

Local Bishop Auckland 2,567 130,294 
Consett + 2,809 100,948 
Easington 2,103 73,679 
Hartlepools 2,571 99,030 

Hebbum 2,984 116,813 

Table 4»6». Total students and umland populations f o r technical 
college centres 1963-4* N«D. + sign explained i n t e x t . 

Local colleges appear to have had a maximum of 3,000 students i n 

1963-4* The area colleges appear to t o t a l 5 ,00-6 ,000 students. 

Even the area colleges with incomplete data have more than 3,000 

students postulated as the maximum f o r l o c a l colleges. The figu r e 
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f o r a regional centre i n Horth Sast England i n 1963-4 i s not clear 

from the data. I t may have been over 6,000 students with ITev/castle 

v/ell above t h i s f i g u r e . 

I f t h i s hierarchy i s examined i n terms of urban areas a struc­

t u r i n g w i t h i n Areas can be seen (see table 4»7)» Besides the t h i r t e e n 

centres already examined, Tynemouth, Wallsend and V/hitley Bay 

technical colleges are found on Tjmeside and Redcar technical college 

occurs on Teesside. These f o i i r technical colleges can be shown to be 
T i n 20 l o c a l colleges , 

The Tyneside area has i t s regional centre (Hewcastle), two area 

colleges both on the south bank as opposed to Hevroastle's north bank 

p o s i t i o n and f i v e l o c a l colleges. Consett i s considered as a TjTie-

side college because i t draws students from v i r t u a l l y a l l population 

i m i t s an South Tyneside. This i s a characteristic of a l l the south 

TjTieside technical colleges i . e . t h e i r s p e c i f i c urban f i e l d s a l l 

overlap here. The north Tyneside looal colleges are a l l dovmstream 

from Hewcastle whore the r i v e r divides rather than unites the con-

tir b a t i o n . 

Hierarchy Tj^neside Central Durham Teesside 
Regional lTe?/castle Sunderland Middlesbroiigh 
Area Gateshead 

South Shields 
Durham Darlington 

Stockton-
Billingham 

Local Consett 
Hebburn 
Tynemouth 
Wallsend 
\7hitley Bay 

Bishop Auckland 
Basington 

Hartlepools 
Redoar 
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Tal)!© 4 . 7 « UrlDan areas t e c h n i c a l c ollege s t r u c t u r e 1963-4'> 

Teesside has i t s r e g i o n a l ceiatre (Middleshrough), tv/o area 

c o l l e g e s on the n o r t h hank as opposed t o Middleshrough's south hank 

p o s i t i o n and tv/o l o c a l c o l l e g e s , one on each hank and hoth hy the 

e s t u a r y . I t i s worth n o t i n g t h a t D a r l i n g t o n , heing f u r t h e r i n l a n d 

and away from the Teesside h u i l t - t i p area, i s ahle t o I'ise t o area 

c o l l e g e s t a t u s . This would appear to he because o f i t s l a c k of 

c o m p e t i t i o n . 

Between the two conurhations i s Central Durham w i t h Sunderla-nd 

as i t s focus on the co a s t . I n many ways t h i s i s the Wear V a l l e y 

s.rea« Simderland i s the r e g i o n a l centre and Durham i n i t s c e n t r a l 

p o s i t i o n i n the area c o l l e g e . Bishop Auckland provides a l o c a l 

c o l l e g e f o r the upper p a r t s of the Wear V a l l e y w h i l e Easington 

t e c h n i c a l c o l l e g e a t P e t e r l e e serves the l o c a l needs of the southe3?n 

p a r t o f the east Durham p l a t e a u . This suggested area or suh-region 

of C e n t r a l Durham i s v e r y s i m i l a r i n ext e n t t o the s p e c i f i c uraland 

o f Sunderland's p r o f e s s i o n a l f o o t b a l l club (see f i g . 2 . 1 ) . 

The s t r u c t u r e i s complete i n each sub-region b u t the network i s 

d i f f e r e n t , l i g h t c e n t r e s operate on 'I'yneside w i t h i t s one m i l l i o n 

i n h a b i t a n t s . Five c e n t r e s ooctir on Teesside and f o u r i n Cent r a l 

Durham b o t h of which have about 7 0 0 , 0 0 0 p o p u l a t i o n . The p a t t e r n o f 

netv/orks would appear t o be a r e s u l t of the p o p u l a t i o n d i s t r i b u t i o n . 

U'mland Populations 

The s p e c i f i c umlands may be considered t o be complete Qxaejpt f o r 

those o f D a r l i n g t o n , Middlesbrough and Stockt o n - B i l l i n g h a m , a l l of 

which probably have extensions i n t o the Uorth R i d i n g of Y o r k s h i r e , 
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and l e w c a s t l e , which has a s p e c i f i c umland extending t o IIorthumTDorland, 

With Middlesbrough and Newcastle, the town p o p u l a t i o n has "been added 

t o the covmty Durham umland p o p u l a t i o n i n t a h l e 4 • 6 . 

I f the s t a t i s t i c s of t a b l e 4 , 6 are t e s t e d , a c o r r e l a t i o n co­

e f f i c i e n t of + 0 . 8 f o r the r e l a t i o n s h i p o f umland p o p u l a t i o n to t o t a l 
21 

i n t e r a c t i o n i s found. This i s s t a t i s t i c a l l y h i g h l y s i g n i f i c a n t 

and f o l l o w s the p a t t e r n a l r e a d y found w i t h ea i i L i e r data. The spec­

i f i c uralands do, i n t h e i r t o t a l p o p u l a t i o n , appear t o he r e l a t e d t o 

the t o t a l a t t r a c t i o n o f t h e i r c e ntres. 

Regional t e c h n i c a l c o l l e g e centres 

The evidence so f a r suggests t h a t the h i e r a r c h i c a l structux^e 

o u t l i n e d a t the b e g i n n i n g o f t h i s chapter i s v a l i d . The data does 

n o t p e r m i t a t e s t i n g o f the h i e r a r c h i c a l d i s t r i b u t i o n s d i r e c t l y , so 

two sample surveys were undertaken a t Durham and South Shields t o 

demonstrate the p o i n t . The t o t a l s f o r the three r e g i o n a l t e c h n i c a l 

c o l l e g e centres do i n c l u d e v a t h i n them a l l students doing r e g i o n a l 

courses. I f these t h r e e centres are considered by themselves, then 

i n t e r a c t i o n s away from t h e i r a c t u a l centres should show the l i k e l y 

p a t t e r n of students who are o n l y a t t e n d i n g r e g i o n a l courses. At a 

d i s t a n c e the l o c a l and area type course w i l l n ot a f f e c t the general 

p a t t e r n , as shown above. And i t i s a t a distance t h a t the boundaries 

w i l l occur which are o f i n t e r e s t f o r t h i s study. F u r t h e r , such a 

study v d l l present an o p p o r t u n i t y t o examine Tyneside, Teesside and 

Wearside sompeting across county Durham w i t h o u t any interven«ing 

c o m p e t i t i o n . 

Remembering t h a t v/hat f o l l o w s i s f o r a l l courses a t the three 
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r e g i o n a l c e n t r e s r a t h e r than f o r s t r i c t l y r e g i o n a l courses, an an­

a l y s i s a t r e g i o n a l l e v e l of students a t t r a c t e d across county Durham 

can be attempted. The r e s u l t i n g s p e c i f i c umlands are shown on f i g . 

4 . 8 . There w i l l be no need to describe the s p e c i f i c urban f i e l d s 

as t h i s has been done a l r e a d y above. 

Newcastle Regional 

The s p e c i f i c umland i s i n t e r e s t i n g i n t h a t f o r the f i r s t time 

i n t h i s study, an element shows the whole o f Tyneside a t t r a c t e d t o 

Newcastle. I t can be assumed t h a t the n o r t h bank o f the Tyne i s 

w i t h i n Newcastle's s p e c i f i c lunland. On the south bank the boundary 

s t a r t s between Whitburn and Whitburn C o l l i e r y . From here the r e s t 

o f Boldon i s w i t h i n Simderland'g s p e c i f i c umland but the settlements 

a c t u a l l y b o r d e r i n g the r i v e r - South S h i e l d s , Jarrow, Hehbum, 

F e l l i n g - are on the Hev/castle side of the boundary. 

From the F e l l i n g area the boundary t u i x i s southv/ards. S p r i n g w e l l 

i s l e f t as an o u t l i e r t o Sunderland, but ?/ashington, D i r t l e y , Ohester-

l e - S t r e e t and Durham C i t y are a l l on the l e w c a s t l e side of the spec­

i f i c umland boundary. These settlements are a l l along the A . l road. 

South of Durham C i t y c o m p e t i t i o n i s no l o n g e r s o l e l y w i t h 

Sxmderland. The Sherburn area has an i n t e r a c t i o n w i t h Middlesbrough 

and from here southwards a 'zone of t r a n s i t i o n ' i s f o m d . None of 

the s p e c i f i c u m l ^ d borders are c l e a r - c u t from t h i s p o i n t but they 

^ 1 1 end i n a zone where ^ l l ' t h r e e centres appear t o be competing. 

For ITewcastle the edge of t h i s zone l i e s westwards from Spennymoor 

through f / i l l i n g t o n , Brancepeth and Lancaster t o Derwentdale. Hence 

the south Tyne bank, n o r t h west Durham and Derwentdale foirn 
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ITewcastle's s p e c i f i c umland. 

The 25one o f t r a n s i t i o n was examined by anuraber o f se c t i o n l i n e s 

from Newcastle (see f i g u r e 4*9)• The l i n e t o Svmderland shows l i t t l e 

e f f e c t from the Sunderland o u t l i e r at Springv/ell. At Washington the 

i n t e i ^ a c t i o n index i s 208, w h i l e a t H e r r i n g t o n , across the s p e c i f i c 

^^mland border i t i s 572. The same s i t u a t i o n southwards was examined 

towards S h i l d o n . On the Uewoastle side of the t r a n s i t i o n zone, the 

i n t e r a c t i o n i n d i c e s were 569 (Lanohester), 8I8 (Esh) and 6I4 

(Branoepeth). At W i l l i n g t o n the index rose t o 2547 before the 

t r a n s i t i o n zone was entered. Bishop Auckland and S h i l d o n , v / i t h i n 

the zone, had i n t e r a c t i o n i n d i c e s of 6 I 5 5 and 65IO r e s p e c t i v e l y w i t h 

Newcastle. The apparent o u t l i e r of lewoastle's s p e c i f i c umland 

a t Crook shows i n d i c e s o f 1774 and 3OI4. J u s t beyond a t ?/oodlands, 

2306 i s the i n t e r a c t i o n index. 

F i n a l l y a s e c t i o n was s t u d i e d from S a o r i s t o n , s o t t h eastwards 

i n t o the Middlesbrough s p e c i f i c umland arotrnd Fishburn. Durham (350) 

and S h i n o l i f f e (1832) were w i t h i n the Nev/oastle s p e c i f i c uraland. 

Cassop (5453) was i n the zone o f t r a n s i t i o n w h i l e Coxhoe (l948) 

Trimdon (6O52) and F ishbum (2853) were w i t h i n the Newcastle urban 

f i e l d b ut IH-ddlesbrough's s p e c i f i c uraland. 

Comment on these f a c t s w i l l be made i n the Middlesbrough 

s e c t i o n . 

Sunderland_Regional 

Of the three centimes, Sunderland i s the only one w i t h a com­

p l e t e s p e c i f i c umland. I t has l o s t the H a r t l e p o o l ' s peninsula. 
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t o Middlesbrough and shares the South Shields peninsula w i t h 

Newcastle. The t r i a n g u l a r shapeis s t i l l b a s i c a l l y present but much 

c o n t r a c t e d . Only the concealed c o a l f i e l d and the settlements along 

the f o o t of the Permian limestone remain w i t h i n the s p e c i f i c umland, 

compared w i t h p r o f e s s i o n a l f o o t b a l l and ophthalmology. 

Towards Newcastle there i s an o u t l i e r of the s p e c i f i c umland a t 

S p r i n g w e l l . This i s examined by a section (see f i g u r e 4 . 1 0 ) . The 

b a s i c i n t e r a c t i o n index i s 52 a t Sxmderland i t s e l f . This then r i s e s 

towards Newcastle a t West Boldon ( l 3 l ) and Boldon C o l l i e r y ( l 8 3 ) 

w i t h F e l l i n g ( 2 5 8 9 ) v ^ i t h i n the Newcastle s p e c i f i c umland. Washington 

has an i n t e r a c t i o n index o f 360 and i s i n the Newcastle s p e c i f i c 

uraland w h i l e Springv/ell's index i s 2 1 9 . J u s t beyond Spring-well a t 

Gateshead the index i s 2717* This suggests t h a t the S p r i n g w e l l out­

l i e r marks a zone o f t r a n s i t i o n r a t h e r than a c l e a r - c u t boiindary as 

suggested by f i g . 4 . 8 . This suggestion i s siipported by the a n a l y s i s 

i n the Newcastle s e c t i o n (see f i g u r e 4 « 9 ) and the ophthalmology 
22 

anals'-sis o f the P e l t o n o u t l i e r t o Nev/castle. 

Southwards a s e c t i o n has been taken through t o D a r l i n g t o n . This 

time the map ( f i g . 4 « 8 ) a l r e a d y suggests a t r a n s i t i o n zone. This i s 

because the i n t e r a c t i o n s are e i t h e r very fevf i n number or n o t present 

a t a l l o r because a t l e a s t two centres have equal powers of a t t r a c ­

t i o n i n t h i s zone. V/ithin Sunderland's s p e c i f i c umland the i n t e r ­

a c t i o n i n d i c e s are low - Murton 71? Haswell 1 8 9 , - but once the 

t r a n s i t i o n zone i s entered they increase r a p i d l y - 1 ,712 and 5 j 4 5 3 . 

Yet these i n d i c e s are comparable w i t h Goxhoe ( 5 8 4 3 ) and Newton 

A y c l i f f e ( 4 2 8 9 ) which are w i t h i n Sxmderland's s p e c i f i c urban f i e l d 
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and Middlesbrough's s p e c i f i c umland. 

Middle sbrough Regi onal 

The s p e c i f i c umland i s only d e f i n e d t o the n o r t h . H a r t l e p o o l 

now comes w i t h i n the Middlesbrough s p e c i f i c umland and the f a m i l i a r 

wedge northwards from Stockton to Fishburn i s maintained, D a r l i n g t o n 

and Teesdale are also v r i t h i n the s p e c i f i c uraland althotxgh there are 

no observable i n t e r a c t i o n s i n Upper Teesdale w i t h any c e n t r e . 

I n d e t a i l , a zone of t r a n s i t i o n e x i s t s along most of the 

s p e c i f i c umland border. Huch of t h i s zone has already appeared on 

the ophthalmology map (see f i g . 3,l)« S t a r t i n g i n the east, the 

zone occxipies the r u r a l area between H a r t l e p o o l and Middlesbrough 

wedge to F i s h b t i r n , I n t h i s element three i n t e r a c t i o n s are recorded 

i n t h i s r u r a l zone, one w i t h each centre. The t o t a l p o p u l a t i o n i s 

about 4 ) 0 0 0 and i n t h i s area the i n t e r a c t i o n index f o r each centre 

would appear t o be about 3^000 p l u s f o r Newcastle, 1 ,000 p l u s f o r 

Sunderland and 3 , 0 0 0 p l u s f o r Middlesbrough, Hence a random i n ­

t e r a c t i o n i s l i k e l y because of the small t o t a l p o p u l a t i o n and the 

lov; power of a t t r a c t i o n of a l l three centres i n t h i s area. Distance 

as w e l l as p o p u l a t i o n d i s t r i b u t i o n may be o p e r a t i n g a t t h i s p o i n t . 

The same l i n e o f a n a l y s i s i s pos s i b l e f o r the r u r a l area betv/een 

Stockton and D a r l i n g t o n , I t has appeared on a previous map (see 

f i g . 3 . 1 ) and i n t h i s element an area of some 3 } 4 0 0 people has only 

tv/o i n t e r a c t i o n s . Middlesbrough and Newcastle both have one i n t e r ­

a c t i o n and t h e i r i n t e r a c t i o n i n d i c e s a t nearby D a r l i n g t o n are 599 

and 3866 r e s p e c t i v e l y . Hence two students are as much as t h i s area 

could expect a t t h i s d istance from both centres. 
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From NevTton Ayoliff© the t r a n s i t i o n zona d i v i d e s . One branch 

goes northwards through F e r r y h i l l to Pittington, the other west­

wards into Weardale. Tho westward lino appears on the ophthalmic 

map but i s only hintod at on the professional f o o t b a l l map where 

Upper V/aardal® i s eq.ually a t t r a c t e d to both Sunderland and New­

c a s t l e . With the regional t e c h n i c a l colleges, the problem of t r y -

i n t to resolve a l i n e f o r s p e c i f i c lunlands i s made d i f f i c u l t by the 

low l e v e l of i n t e r a c t i o n within population u n i t s and even when a 

l a r g e r number of i n t e r a c t i o n s occurs they are balanced as between 

oeatres* For example Bishop Auckland has eleven i n t e r a c t i o n s but 

they are evenly divided between centres (Middleshrough 4, Newcastle 

3, Sunderland 4)» TJpper Weardale has f i v e i n t e r a c t i o n s again evaily 

divided, between centres (Middlesbrough 2, Newcastle, 2, Sunderland l ) . 

A feature of the t r a n s i t i o n zone here i s that population u n i t s 

with large populations are present. Bishop Auckland (l3j465 people) 

and Crook (9042 people) are both i n t h i s zone. As already seen i n 

the se c t i o n on Newcastle, while Crook i s apparently within Newcastle's 

s p e c i f i c lualand, the change i n the interaction i n d i c e s suggests a 

zone of t r a n s i t i o n . From Middlesbrough's s p e c i f i c ximland the same 

seems true (see figure 4.1l)« The apparent set of o u t l i e r s r e a l l y 

i n d i c a t e s the border zone between txmlands. I t might he helpful to 

think of t h i s zone i n t e m s of a 'margin* i n the economic sense. As 

the power of a centre changes with each element, so tha margin i s 

l i k e l y i s change i t s geographic position from being i n one s p e c i f i c 

umland into another. Margin has a l e s s permanent connotation geo­

g r a p h i c a l l y than a zone of t r a n s i t i o n . 
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Roturning to Uewton A y o l i f f e , the marginal area has a northwards 

extension. This occurs along the foot of the Permian escarpment as 

f a r as P i t t i n g t o n with a l l three centres i n t e r a c t i n g i n t h i s margin. 

On the ground a number of mining v i l l a g e s e x i s t i n the margin. Withi© 

the four population u n i t s are fomid the v i l l a g e s of Pittington, 

Sherbum, Sherburn H i l l , Shadforth, Oassop, Bowburn, Hett, F e r r y h i l l 

and Chilton from north to south. As the i n i t i a l data was collected 

on a settlement b a s i s i t i s possible to examine the interaotions of 

t h i s margin i n some d e t a i l (see table 4*8). I f there r e a l l y i s a 

margin, then the settlement d e t a i l should r e t a i n balance between 

oebtres and o u t l i e r s . I f there i s no r e a l margin and a c l e a r cut 

boundary between s p e c i f i c timlands does e x i s t , the settlements w i l l 

resolve the l i n e of the boundary. 

Population Unit 

P i t t i n g t o n 
Sherbum 

Oassop 

F e r r y h i l l 

V i l l a g e s 

P i t t i n g t o n 
Sherbum 
Shadforth 
Oassop 
Bowbura 
F e r r y h i l l 
Chilton 

Students attending regional 
tech n i c a l college centres. 

Middlesbrough 

0 
1 
0 
1 
0 
3 
1 

Newcastle 

1 
2 
1 
0 
1 
4 
0 

Sunderland 

1 
3 
0 
1 
0 
2 
0 

Du^am^ 

A study of table 4.8 with the f i g . 4.12 shows Pittington s t i l l 

equally a t t r a c t e d to Newcastle and Sunderland; Sherbum i s within 
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the Sunderland s p e c i f i c umland but i s an o u t l i e r because Shadforth, 

to the east, i s w i t h i n the Newcastle s p e c i f i c umland. Cassop i s 

equally a t t r a c t e d to Middlesbrough and Sunderlmid but Bowburn i s now 

resolved into the Newcastle area. P e r r y h i l l i s resolved into the 

Newcastle aa?ea and Chilton to the Middlesbrough s p e c i f i c umland. 

However Chilton becomes an o u t l i e r because i t i s separated from the 

main body of i t s umland by Mainsforth which i s equally attracted to 

Newcastle and Middlesbrough. 

The margin then does remain and i s not resolved even i n d e t a i l 

though the sample i s small |or generalization. The reason for a 

margin here i s the apparent equal a t t r a c t i o n between the tthree 

centres. The approximate distance of t h i s area from the three 

centres i s , about 11 miles from Sunderland, about 16 miles from 

Middlesbrough and about 18 miles from Newcastle. I f the centres 

are i n equilibrium or balance i n t h i s area, then the power of 

a t t r a c t i o n of the centres must increase i n the order stated above, 

i f distance i n f l u e n c e s t h e i r power of a t t r a c t i o n across a f i e l d . 

Reference to table 4.1 shows t h i s to be so. Newcastle, the centre 

f a r t h e s t away from t h i s marginal area, i s the most powerful centre 

i n terms of t e c h n i c a l college course st r u c t u r e . 

The Regional Centres 

The one thing that can be stated with c e r t a i n t y about the 

centres from the regional t e c h n i c a l college data i s thatSunderland 

has a smaller s p e c i f i c umland than i n e i t h e r of the two previous 

elements. This f i t s the data i n that Sunderland i s l e a s t powerful 

as a centre i n t h i s element (see table 4.9). The area of i t s 
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s p e c i f i c umlands have contracted with each element and to t h i s extent 

there has been consistence. The triangular shape based upon the 

Permian plateau of east Durham has formed the base and shape of the 

s p e c i f i c tunlands. 

CEFfHES 
[1 1 
FOOTBALL 

1 -
OPHTHALMIC REGIONAL TECHN, COLL. CEFfHES HIERARCHY HIERARCHY HIERARCHY 

laddlesbrough 3 3 2 
Newcastle 1 1 1 
Sunderland 1 2 3 , 

S~£H2]^i22l-22«^ii22£>££-.i^£22 22iS for__three 
selected elements.^ 

Newcastle i s recognised as the regional centre f o r the North 

E a s t of England and table 4.9» confirms t h i s . I t s s p e c i f i c uralands 

have always had a base i n north west Durham from which to push south-

eastwards i n competition with Sunderland. 

Middlesbrough has had competition on Teesside i n the previous 

two elements. Even so i t has maintained a hold upon the Stookton-

Billingham area with a northwards wedge towa2?ds Fishbum. This i s 

almost the l i n e of the A177 fvom Stockton to Durham C i t y and a 
23 

l o c a l bus se r v i c e e x i s t s from Fishbum to Teesside . Hartlepool 

and Darlington look towards Middlesbrough when they are not centres 

i n t h e i r own r i g h t s . 

Uml and_P opul a t i on £2£-.5£i-222i-S22i£2S 

The two previous elements and l o c a l technical colleges showed a 

r e l a t i o n s h i p between umland population and the power of a t t r a c t i o n 

of a sejTVice at a centre. This can not be tested with regional 
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t e c h n i c a l c o l l e g e s because S\mderland has the o n l y complete s p e c i f i c 

ufflland. Newcastle probably has a s p e c i f i c umland extending i n t o 

Northumberland and Middlesbrough's w i l l probably extend i n t o the 

No r t h R i d i n g of Y o r k s h i r e . But the a c t u a l areas i n v o l v e d and so 

the p o p u l a t i o n s w i t h i n them are unknown. The s p e c i f i c umland pop­

u l a t i o n s o f t a b l e 4.10 are t h e r e f o r e only the p o p u l a t i o n l i v i n g 

w i t h i n county Durham. 

Centres Middlesbrough Newcastle Sunderland 
Centre p o p u l a t i o n 157,395 ^7,564 215,968 
Centre i n t e r a c t i o n 3,637 7,240 4,160 
Centre i n t e r a c t i o n index 43 41 54 
Durham umland p o p u l a t i o n 354,272 632,604 194,025 
Durham umland p o p u l a t i o n 909 3,959 1,904 
Durham i n t e r a c t i o n index 390 160 102 

Table_4 .10 . Durham umland s t a t i s t i c s f o r Regional Technical 

The i n t e r e s t i n g f e a t u r e of t h i s t a b l e i s the comparison between 

i n d i c e s . From a g i v e n p o p u l a t i o n , Newcastle a t t r a c t s students more 

e a s i l y from w i t h i n i t s a d m i n i s t r a t i v e boundaries than Siuiderland does. 

T h i s i l l u s t r a t e s the h i g h e r niiraber o f courses and more h i g h l e v e l 

courses a v a i l a b l e a t the Newcastle t e c h n i c a l c o l l e g e s . I n f a c t the 

h i e r a r c h y group, r e g i o n a l t e c h n i c a l c o l l e g e s , shows evidende o f a don-

tinuum w i t h i n i t . T h i s p a r a l l e l s the p o s i t i o n i n ophthalmology. 

But even more i n t e r e s t i n g i s the general agreement o f the Centre 

i n t e r a c t i o n i n d i c e s compared w i t h the Durham i n t e r a c t i o n i n d i c e s . The 

l a t t e r r a i s e s the q u e s t i o n , why i n County Durham, does Middlesbrough 

r e q u i r e t w i ce the p o p u l a t i o n of Newcastle and f o u r times t h a t o f 
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Sunderland to produce an i n t e r a c t i o n outside i t s e l f ? No f i m answer 

can be given a t t h i s stage but a suggestion can be made. Sunderland 

has a s p e c i f i c umland which i s close to i t s centre. The area i s 

t r i a n g u l a r with the centre near one angle, but no place i s more than 

ten miles from the centre. With Newcastle, the range of the s p e c i f i c 

umland wi t h i n County Durham i s about seventeen miles, with Newcastle 

i n the north east comer of the sq,uare shaped area which forms that 

tunland. Middlesbrough has a narrow elongated s p e c i f i c umland within 

Couiaty Durham. Further, i t i s situated at the eastern end of t h i s 

s t r i p . I t i s some twenty s i x miles in a str a i g h t l i n e from Middles­

brough to Barnard Castle at the western end of t h i s strip^'^. 

As the range of each centre over i t s s p e c i f i c umland within 

County Durham inc r e a s e s so does the interaction index of the umland. 

There would appear to be the influence of distance here. Middles­

brough students t r a v e l greater distances than the other students and 

so t h e i r numbers are i n h i b i t e d by t h i s f a c t . This suggestion w i l l 

be explored f u r t h e r i n part two of t h i s t h e s i s . 

Conclusions f o r Regional Centres 

The a n a l y s i s of regional t e c h n i c a l colleges has confirmed some 

previotis suggestions. The h i e r a r c h i c a l groups for technical c o l l ­

eges i s generally recognised and accepted within the education s e r ­

v i c e . Free trade f or the high l e v e l courses of the regional c o l l ­

eges means centred regions are u n l i k e l y and the data suggests that 

they do not e x i s t . Instead, zones of t r a n s i t i o n , or margins, appear 

to e x i s t between s p e c i f i c vimlands. 

These margins may be a r e s u l t of several f a c t o r s . They may 
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r e s u l t from a r u r a l p o p u l a t i o n a t a distance t o the ce n t r e s . They 

may re3u . 1 t from f r e e c o m p e t i t i o n g i v i n g o v e r l a p p i n g s p e c i f i c urban 

f i e l d s and so a f i e l d p e n e t r a t i o n from one s p e c i f i c umland i n t o 

another. They may r e s u l t from l a c k o f data. A two year p e r i o d could, 

i n t h e o r y , double the p o t e n t i a l number o f i n t e r a c t i o n s and reduce the 

i n t e r a c t i o n index. This might r e s u l t i n i n t e r a c t i o n s t a k i n g place 

i n n e g a t i v e areas (no observable i n t e r a c t i o n s ) of the present data, 

and i n g r e a t e r numbers i n o t h e r areas to re s o l v e the margin. 

I t must be remembered though t h a t d i s t a n c e may be a v a r i a b l e 

o p e r a t i n g w i t h i n the data. I f t h i s i s so, then an increase i n the 

ntimber o f i n t e r a c t i o n s f o r a two year p e r i o d would show a g r e a t e r 

nuxflber of students, i n p r o p o r t i o n , nearer the centre than the margin. 

The ones and twos o f the present margins would become tv/os and 

t h r e e s . This would n o t help g r e a t l y . A ten year p e r i o d might be 

necessary t o g i v e s t a t i s t i c a l l y s i g n i f i c a n t t o t a l s . 

Furthei", the c o l l e c t i o n o f data f o r two years assumes t h a t the 

v a r i a b l e s present f o r one year w i l l remain the same f o r tv/o years. 

This c e r t a i n l y does n o t happen w i t h p r o f e s s i o n a l f o o t b a l l . A club 

can change i t s d i v i s i o n between seasons. With r e g i o n a l t e c h n i c a l 

c o l l e g e s , the courses change from year t o year and even w i t h hos­

p i t a l s the mimber o f beds a v a i l a b l e can v a r y from one year to 

anotixer. Hence the time f a c t o r o f one year i n h e r e n t i n the data may 

be considered t o be d e s i r a b l e . 

The existance o f a continuum w i t h i n a h i e r a r c h i c a l group has 

emerged once more. The evidence suggests t h a t s p e c i f i c umlands are 

s e n s i t i v e t o t h i s continuum. While h i e r a r c h i c a l groups d e f i n e a 
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general area pattern, usually shown "by the nxunher of centres involved 

the continuum affects the margins and the exact location of specif ic 

umland areas* 

Hence within the h ierarchical groups already studied three major 

cores are reeognisahle. Newcastle has a core i n the north west of 

Durham, Sxmderland en the limestone plateau of east Durham and 

Middlesbrough near the A177 from |toekton tov^ards Fishburn. From 

these cores expansion takes place according to the numher of other 

centres operating e.g. Darlington, and the power of attraction of 

each centre. 

One of the problems of applying Central Place theory to real 

s ituation i s to distinguish the low level services of a centre 

from the higher l eve l services when the la t t er have grown out of the 

foa?mer. In the context of th is chapter i t has "been shown that a re ­

gional techn£cal college centre has local and area technical college 

functions as well as i t s regional function. How do these affect the 

spec i f i c umland and urban f i e l d of a regional centre? 

!Ehe data shows that the regional centre speci f ic umlands have 

contracted considerably to foun their local technical college spec­

i f i c umlands. This would seem to imply that a regional college centre 

such as Newcastle operates at a loca l college level when compared 

with data for colleges at loca l l e v e l . Hebbum has a speci f ic umland 

even though i t i s in competition with South Shields, Sunderlmid and 

Gateshead. Gateshead at area technical college level manages to have 

a spec i f i c umiand even with Newcastle at regional level adjacent to 
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i t . I t i s not suTjoerged as happened to South Shields in the ophthalmic 

data. I t s oomparativeljr lovf specif ic umland population may result 

from the neai^ess of i t s more powerful neighhour. 

Specif ic umlands appear for a l l centres and their populations 

do appear to vary with a hierarchical order. Sunderland has a re~ 

duoed speci f ic uraland at local l eve l compared with i t s specif ic 

umland at regional l e v e l , hut the population within i t i s s t i l l 

greater than that of any local or area college studied. There i s a 

cumulative effect here, as the study of course catchment areas at 

hoth Durham and South Shields showed. To eliminate this effect , a 

study of part icular courses would he necessary. This would need 

to he carried out over several years for a s t a t i s t i c a l l y viahle 

study to resu l t . 

The F ig . 4 . I shows a lack of centred regions s t i l l . This was 

anticipatee in the regional technical college centres, section, hut 

with the local technical colleges centred, regions might have emerged. 

Even South Shields with Sunderland a regional college only s ix miles 

away .^ncl Hehhum with county council support hut f ive miles away, 

has a speci f ic umland extending into the county Qounoil areas. This 

lack of centred regions i s further demonstrated hy the differences 

hetween spec i f ic umlands and urhan f i e l d s . The speci f ic urhan f i e lds 

have heen ve3?y extensive from the county horoughs. ,With centred re ­

gions, which in this case would he administrative areas, this would 

not have happened. The h i s tor ic factor and free trade hetween 

technical colleges would appear to he operating. 
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THE ELEMENTS - GENERAL SURGERY 

The data upon which this chapter i s hased i s the general surgery 

admissiflaas to the hospital groups within the geographic county of 

Durham. From the administrative point of view the county i s divided 

into nine hospital management committee areas. Each of these areas 

has a general surgery tmit , and some have several . 

The location and numher of these units within Management 

committee areas depend, in part , upon h i s tor ica l factors . When the 

National Health Service was formed in 1948, i t took over a stock of 

hospital huildings. This stock of huildings had two hasic roots. 

Yoltmtary organisations in the Victorian era provided the means to 

huild inf irmaries . From these independent sources such hospitals 

as the Sunderland Royal Infirmary and the Ingham Infirmary at South 

Shields resulted. The other major source of hospitals was the local 

auth03?ities, again, as they were developed in the Victorian 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 served a 

loca l rural population ahd some were 'built as Memorial hospitals 

a f ter the I914-I8 War.^ 

The result of this diversity of origin i s to provide a variety 

of hospital locations and varying sizes of hospital . Within general 

surgery in county Durham this has resulted, for example, in Dar l ing | 

ton having i n i t s management oomraittae area only one general surgery 

unit hased upon the Darlington Memorial Hospital. This i s i n contrast 

to Sunderland which has f ive uni t s . One i s a voluntary hospital i n 
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origin and i s the Royal Inf inaary. Nearby are two general surgery 

units at the Sunderland General Hospital and Ryhope hospital , both 

loca l authority converted workhouses in origin. A fourth unit 

occurs in the Childrens' Hospital in Sunderland. Outside the town 

but within the management committee area i s Leeholm (fiasington) 

Hospital . Again a converted home, i t provides a rural located 

hospital linlced for present administrative convenience to Sunder­

land and having a general surgery unit . 

Both of these examples show one large centre dominating for 

Easington has very few beds compared with the three major Sunderland 

hospitals . The Durham area contrasts with th is in that i t has two 

hospitals with general surgery units , the one at Durham City having 

87 beds and that at Ohester-le-Street having 28. The result i s that 

both hospitals operate independently in terms of where they draw 

their patients from. Their origin as different local authority 

hospitals affects the ir present source of patients s t i l l , even 

within a united management committee area. 

With these contrasts in origin and s ize , the location of 

general surgery centres as opposed to hospital amangement areas 

needs careful consideration. The h is tor ica l factor influences 

the distribution of centres as opposed to management areas. 

The__Data 

Each hospital has an admissions register which records the 

address, date of admission and surgeon for each patient. Bach sur­

geon special ises in a part icular f i e ld or specialty, of which gen­

era l sugery i s one. For the year 1965> a count was made of each 
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patient admitted to the county Durham hospitals and treated hy a 

surgeon involved in the general surgery uni t . The addresses en-

ahled totals to he calculated for each population unit . A check 

on the hospital general surgery totals was made with total figures 

provded hy the Newcastle Regional Hospital Board,^ This showed 

that the data extracted on the hasis of surgeons' names to locate 

the general surgery specialty was accurate. 

This data was complete and not just limited to patients l iv ing 

within Couniy Durhsum. Hence i t was potentially more useful than 

the data for technical colleges. 

Although only nine administrative areas existed for general 

surgery within county Durham, some twenty two hospitals provided 

treatment. After experimenting with the data i t was f i n a l l y 

decided to recognise some thirteen centres.^ Basical ly i t was 

found that when hospitals occurred within the same huStlt-up area 

they would he oomhined and thought of as a single centre. For ex­

ample Gateshead's hui l t -up area has four hospitals - ^ueen Eliaaheth 

hospital at High F e l l , Bensham General hospital , Dunston H i l l 

hospital and Whiclcham cottage hospital . These a l l 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 Ohester-le-Street. 

These hoth draw patients jo int ly from soms places hut each dominates 

in different parts of the total area. Washington for example sends 

patients to Ohester-le-Street rather than to Durham City. Hence 

two centres were recognised within this management committee area. 
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The Newcastle Regional Hospital Board recognised that each 

d i s t r i c t management committee served an area which i t considered 

to be a catchment area. This area had a base population upon 

v/hich the leve l of services to be provided at the hospitals could 

be planned.^ These areas acted as guide l ines and no administrative 

machineiy existed to guide patients to the hospitals in whose catch­

ment area they were resident. In fact waiting l i s t s existed for i n ­

patient cases and information was available to patients as to where 

the waiting l i s t s were shortest. Hence a choice existed for patients 

as between hospitals and centred regions did not operate. 

There were thirteen centres for general surgery within county 

Durham in 1965. These were Bishop Auckland, Ohester-le-Street, 

Darlington, Durham City , Basington, Gateshead, Hartlepools, Sedge-

f i e l d , Shotley Bridge (Consett), South Shields, Stanley, Stockton 

and Stmderland. Since general surgery i s at the lowest level of the 

hospital service hierarchy (see table 3 . l ) these centres are, i n 

theory, a l l eq,ual i n competition. 

Tyneside i s represented by Gateshead and South Shields on the 

south Tyne bank. Teesside has centres at Darlington, Hartlepools 

and Stockton. The Wearside sub-region i s represented by Sunderland. 

Hence the major built-up areas have six of the centres. The mid-

Durham area would therefore appear to be over-represented by i t s 

seven centres. These centres vary in their environmental location. 

Shotley Bridge and Stanley are within the older coal f ie ld area of 

north-west Durham. Chester-le-Street and Durham City are in the 
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central Wear val ley area. Basington i s on the southern part of the 

east Durham plateau while Sedgefield to the south-west of i t appears 

as a centre for the only time, i n this thesis . Bishop Auckland 

appears once more at the gateway to feardale. 

: Major Urhan Centres. Beds Mid-Durham Centres. Beds 

Darlington 82 Bishop Auckland 87 
Gateshead 114 Chester-le-Street 28 
Hartlepools 96 Durham 87 
South Shields 136 Easington 12 
Stockton 51 Sedgefield 75 
Stinderland 240 Shotley Bridge 108 

Stanley 15 ; 

Total 719 Total 412.;:,: r. 

Although the numher of centres outside the major urhan areas 

seems high i f the total numher of heds involved i s calculated (see 

tahle 5 .1) the re la t ive significance of the two groupings of centres 

hecomes apparent. The major urhan areas have a greater hed total 

than the seven centres scattered over mid-Durham. Once again the 

potential attraction of the main huilt-up areas i s greater than that 

of the other areas. 

When the hed totals are studied they show a large range of 

numhers. General surgery has already heen estahlished as a part­

i c u l a r hierarchical group within the hospital service special t ies . 

One could anticipate therefore that each centre would provide in 

general surgery a s imilar service to a similar population tota l . 

However the hed totals range from I 5 at Stanley to 240 at Sunderland. 
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This suggests some variat ion within the hierarchical group. 

Bishop__Auckland^ 

The Bishop Auckland hosptal's general surgery urban f i e l d ex­

tends across south west Durham. Weardale, Crook, Willington and 

durham City form the northeisi l imi t s . The eastern l imi t i s a 

north-south l ine from Durham City to Darlington with the !|ees form­

ing the southern boundary of the urban f i e l d . Outside the area 

there i s evidence of interactions with Bishop Auckland at the larger 

centres such as Gateshead and Sunderland (see f i g . 5 » l ) "but these 

tend to form isolated units . I t i s worth noting that the complete 

data for I965 f a i l s to show any interactions with the Yorkshire 

side of the r iver Tees other than Richmond. Both Darlington and 

Northallerton are competing with Bishop Auckland south of the 
7 

Tees. ' 

The spec i f ic umland has many s imi lar i t ies with that of Bishop 

Auckland as a local technical college. Weardale, Tow Law, Crook, 

Willington and Spennymoor form the northern l imi t s . The rural area 

arotmd Mordon i s just within the specif ic tualand and then the boxm-

dary s k i r t s to the north of Newton Ayoliffe and Heighington and into 

the Staindrop area but then leaves upper Teesdale in Darlington's 

spec i f i c tamland. 

The speci f ic urban f i e l d of Ohester-le-Street i s almost cir>-

cular with a radius of about ten miles. The data shows Gosforth 

as the northern l i m i t , the boundary then curving eastwaa?ds through 

South Shields, Simderland, Haswell, Spennymoor, Crook and Consett 
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to complete the c i r c l e back to Gosforth. This c i rcu lar type urban 

f i e l d has appeared before e.g. Basington technical college, and 

tends to be associated with centres of low power or attraction with­

i n the network (see f i g . 5 . I ) . 

The speci f ic umland i s limited to s ix population units and 

these form an elongated area which gives the appearance of being 

wedged between the spec i f ic umlands of Durham, Gateshead and 

Sunderland. The geographic centre of the specif ic umland i s in 

Harraton and this i s almost equidistant from the central areas of 

Durham City , Gateshead and Sunderland (about six mi les ) . Hence the 

regular geometry of the urban f i e l d would appear to have some kind 

of para l l e l in the u.mland. 

Although the area of the speci f ic imland i s small compared with 

that of the speci f ic urban f i e l d , i t i s more s ignif icant i f the 

number of patients involved i s considered. Of the total patients 

treated for general surgery at Chester-le-Street hospital in I965 

some 81^ l ived within the spec i f ic ualand. In these terms, the 

single patients from Gosforth and Oonsett are not s ignif icant , 

although they give a large urban f i e l d . 

I t i s I'ather surprising to f ind Washington within the Chester-

le-Street speci f ic umland. In terms of geographic distance, Wash­

ington i s nearer to Simderland and Gateshead than i t i s to Chester-

le -Street} in texms of communications access to Chester-le-Street 

i s poor. Given that Chester-le-Street has suff ic ient power of 

attraction to have a speci f ic umland, i t haa to oohiovo this umltmd 

i t has to achieve this umland between f ive more powerful centre -
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Durham City , Gateshead, Shotley Bridge, South Shields and Sunderland. 

Of these centx-es, Durham City i s the weakest in terras of total heds 

for general surgery. I t would seem l i k e l y therefore that Ohester-

le-Street would estahlish i t s umland at the expense of Durham City. 

Population Unit Ohesteivle-Street Durham Gateshead Sunderland 

B ir t l ey 96 41 19 
Chester-le-Street 150 138 4 4 
Great Lumley 16 6 - 2 
Harraton 28 - 17 
Pelton 56 17 -
Washington 114 83 61 

Tahle_^5.2. l»"teractions within^^population units of Chester-le-Street^s 
uralandj^ 

This i s i n fact shown hy tahle 5»2. This operating in the 

general s i tuationis further i l lus trated at Urpeth. U3?peth i s only 

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

Bridge dominates th i s population unit from a distance of ten miles. 

Tahle 5*2 tends to show that Chester-le-Street only just has a 

spec i f ic umland. 

Darlington 

The completeness of the data for general surgery i s important 

at Darlington. With the local technical college element i t could 

only he suggested that Darlington's influence spread southwards 

across the r iver Tees. This data shows conclusively that this i s 

true in general surgery. The specif ic urhan f i e l d i s strong in north 

west Yorkshire with patients coming from the rural d i s t r i c t of Croft , 

Reeth, Richmond and Startforth in f a i r numhers. South and sotith 
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westwards the f i e l d weakens rapidly . Ripon, Leybum and Thirsk foiro 

the l imi t s of the urban f i e l d to the south and then the North 

Yorkshire Moors appear to block the south eastwards penetration with 

weak attractions at Northallerton, Yarm and Middlesbrough. 

Within co-unty Durham, Teesdale i s the westward l imit of the 

urban f i e l d . Northwards the boundary appears to be a l ine through 

Wolsingham, Crook, Brandon and Houghton-le-Spring to the coast at 

Stmderland. The urban f i e l d i s weak at the coast but interactions 

do occur at Horden, Blackball and Hartlepools (see figure 5 .2 ) . 

The interesting feature of th is speci f ic urban f i e l d i s the 

fa i lure fo Darlington to draw patients from Weardale. Previously 

th is has been an area of overlap with Bishop Auckland which has 

been resolved at the spec i f ic umland level by garlington, dominating 

Teesdale and Bishop Auckland, Weardale. Although Bishop Auckland 

does have one interaction i n upper Teesdale and Darlington one at 

Wolsingham, this i s certainly a reduction from the technical 

college situation*. 

The spec i f ic umlaud repeats the local technical college 

situation (see f i g . 5*3)• Darlington dominates Newton Aycl i f fe 

and f inds i t s boundary i n the rural area that separates i t from 

Stockton and Shildon. And, as i n the local technical college data, 

Teesdale forms a westward extension of this speci f ic umland. As 

table 5.3 shows, the spec i f ic lunland i s continuous along A.67 

although the Staindrop population unit i s actually within the Bishop 

Auckland spec i f ic umland. 
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Settlement Bishop Auckland Darlington 

Barnard Castle 37 79 
Winston 1 9 
(Jainf ord — 16 
Pierce'bridge 1 6 
(Staindrop) (8) (5) 

TaMe 5«3« General surgery interactions along the A.67 with Bishop 
Auokland_and Darlington Hospitals, 1965* 

As data i s not available in this study on general surgery vmits 

south of the river Tees, the specific uraland 'boundary i s \mdefined in 

this area. Northallerton i s the next centre southv/ards so Darlington 

i s in competition with i t south of the Tees. Darlington attracts 79 

patients from the Richmond rural district hut only one from the ad­

joining Northallerton rural distr ict . Both gichmond 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 tahle 5.4). Within the specific umland in county Durham 

the interaction index i s generally "below 100 while outside the umland 

i t rises rapidly into the thousands, fhis suggests that at least four 

and proliably five population imits in north west Yorkshire are within 

Darlington's spepific umland. 
'~Umland Interaction 

Indices. 
Darlington 54 
Sedberge 61 
Piercebridge 85 
G-ainf ord 89 
Heighington 128 

Yorkshire Interaction 
Indices. 

Richmond M.B. 53 
Croft R.D, 72 
Reeth R.D. I I 4 
Startford R.D. I56 
Richmond R.D. 257 

Urban Field.Inter­
action Indices. 

Staindrop 369 
Blton 471 
Stherley 2479 
Northallerton 

R.D. 3363 
Bishop 

Auckland 3693 
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surgery unit, 1^6^» 

Durham 

As Durham City i s in the centre of i t s county area, i t tends 

to have a circular or e l l ipt ical specific urlJan f ie ld . PatfiieMs are 

drawn from along the A . l road from Hewton Ayoliffe in the south, to 

ITewoastle in the north. East-west the f ield extends from Sunderland 

and Peterlee in the east to Consett and Tow Law in the west. This 

fo3?ms an ellipse some 25 miles north-south and 21 miles east-west. 

The f ie ld extends weakly out heyond this area to Stanhope, Staindrop 

Dillingham and the rural area of Hexham. 

The e l l ipt ical form i s maintained in the specific tunland, hut 

the major axis i s now east-west rather than north-south. This may he 

related to competition. With Tyneside hospitals to the north and 

Teesside ones to the south, the line of least competition is found 

eastwards. Hence the Deemess valley i s \irithin the western limits 

of the umland with Brandon and the coal mining villages immediately 

west of Durham City. Forthwards, Ghester-le-Street foims the limit 

v/hile southwards the rural fringe "between Durham City and Perryhill-

Spennymoor is the effective limit. Eastwards competition with 

Sunderland limits the umland to the villages west of Houghton-le-Spring 

and Hetton-le-Hole. Then competition with Hartlepools and Sedgefield 

i s resolved on the limestone plateau, Thomaey and Coxhoe heing the 

limits of Durham's influence. 

I f competition i s a factor in the shape of Durham's specific 

umlaiid,then a study of the interaction indices along an east-west 
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line should shov/ a more gentle slope than for places along a north-

south line. This hypothesis i s tested in figure 5.4. Population 

m i t s 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 ahout 19 miles from Durham City while Gateshead, 

only 12 miles north of Durham, shows an interaction index of 103,000+. 

The network would appear to influence the shape of Durham's specific 

uraland. 

These two centres are eomhined here hecause they hoth f a i l to 

have a specific uraland. They are also the two smallest centres in 

terras of total beds (see table 5»l) in general surgery. Chester-le-

Street in the next smallest centre with 28 beds, but i t has a spec­

i f i c umland. There would appear to be some in i t ia l value in terms 

of total beds between the 12 and I5 of Basington and Stanley and the 

28 of Chesterile-Street which gives a centre a specific umland. This 

general situation repeats the South Shields case in the Ophthalmic 

element* 

Easington has a specific urban field limited to eastern Durhara. 

Patients are attracted from Whitburn, Washington and Sunderland in 

the north. Prom here a band of about seven miles width and parallel 

to the coast foms the urban f ie ld 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 f ie ld . 

Stanley has a specific urban f ield limited to north west Durham. 

No patients were drawn from Northtimberland, for east of the A.l» road 

or from south of the Lanohester area (see f ig . 5.1). 
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I t could he argued that hoth of these centres represent the 

historical element in the pattern of centres. Part of the stock of 

huildings inherited by the National Health Service, they were huilt 

to serve a very local need and are too small by modem standards to 

form viable tmita. They continue to exist at the margin waiting for 

enlarged hospitals at Simderland and Shotley Bridge to replace them. 

Gateshead 

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 

the south bank than on the Jiorth bank in terms of number of patients 

but the distribution on south Tyneside was similar to that of the 

area Technical college. lorthwards the specific urban field extended 

as far as Morpeth in Horthuinberland though i t was weak on the coal­

f ie ld proper. At the coast, Sunderland showed one interaction and 

formed the urban f ie ld limit to the southeast. Washington, Chester-

le-Street and Stanley then formed the southern limits. The field 

boundary then turned north eastwards to Prudhoe and the Tyne again 

(see f i g . 5.1). 

Two points are significant here. This urban field i s more 

limited than the area technical college urban f ie ld 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 i s also interesting. When studying 

Newcastle's specific umland at local technical college leve, the point 

was made that Ryton i t se l f had higher interactions than any of the 
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9 other population units within the Hyton urban district . The Crook-
h i l l area shows no interactions within this data. Could this be a 
similar problem to that of Whitbu3?n Colliery? Do people give their 
address as Eyton rather than Crookhill?"'"^ 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 
l ike Grookhill there should be no cases of general surgery in 1965» 

Gateshead's specific umland extends from Felling to Ryton along 

the south Tyneside bank. I t must be remembered however that com­

petition with Newcastle i s unknown here because the data for New­

castle i s not available for this study. Competition from Shotley 

Bridge cuts off the mland from the Consett and Stanley areas and 

that part of the Blaydon urban distirict which i s away from the 

r iver . As f ig . 5»5 shows the interaction index for population 

units in Eyton i s anomalous. I f the three Ryton poptjlation units 

for the river side area are combined then the interaction index i s 

620. Compared with other areas this seems high for a place within 

Gateshead's specific umland. I t i s 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 Sunderland and so to extent i t s umland westward i s con­

firmed here. Again, as with Durham City, the shape of the umland 

repponds to the pattern of the network. 

Hartlepools 

A thin scatter of interactions across south east Durhara fomed 

Hartlepool's specific urban f i e ld . Sxmderland formed the northern 

apex of i t s triangular shaped area which extends inland in a west of 
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south direction from Sunderland to Darlington. The river Tees formed 

the southe3t?n line of the triangle to Hartlepools. A group of inter­

actions did occur in the Bishop Auckland area. They appear to be 

removed from the main area of the urban f ie ld , probably because of 

the sparse rural population in the Mordon population unit which 

l ies between Bishop Auckland and the Triangle outlined above (see 

f ig . 5.1). 

The ntunber of patients involved outside the population units 

adjacent to Hartlepools i t se l f i s very small. Hence the use of the 

expression, a thin scatter. Yet Hartlepools does show interactions 

with a number of places at a greater distance. Crook, Oonsett and 

South Shields a l l have one interaction with Hartlepools and beyond 

the lorth East patients are recorded from Bradford, Solihull, London 

and even the ITetherlands. While one would not claim these places 

are part of the specific urban f ie ld , they do need an explanation 

when the limited area of attraction usually associated with the 

Hartlepools i s considered. At this stage the fact that Hartlepools 

i s a. port might provide the answer. The theoretical implications 

wi l l be considered in the second part of this thesis. 

Having suggested a possibly larger f ie ld fo* the Hartlepools 

to operate in , the specific umland (se© f ig . 5.3) brings one back 

to the peninsular idea already suggested in professional football and 

local technical colleges. The specific umland consists of six 

population xmits including Hartlepools i t se l f . The competition with 

Stockton and Sedgefield shows Hartlepools in fiim command of the 

rural area to i t s 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 i t s 96 beds i s potentially more powerful 

than either Stockton (5I beds) or Sedgefield (75 beds). North west­

wards the boundaa?y with Sunderland is pushed onto the coalfield with 

the Blackhall area looking towards Hartlepools this time. 

The stat ist ical significance of the specific umland is shown by 

the fact that of the 2430 general surgery patients at Hartlepools in 

1965» 94^ lived within the specific vmland. The few cases from places 

l ike Consett, Bradford and the Netherlands are not significant in 

the general pattern. 

Sedgefield^and_Stookton 

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 base extending northwards to Fishburn. 

This i s part of the justification for considering these two centres 

together as they in fact occupy this wedge. Further from an ad­

ministrative point of view they form a single tuait, the north Tee-

sside hospital management committee area. 

Sedgefield was a military hospital during the 1939-45 war. When 

the war ended and buildings were in short supply the needs of Stock­

ton for extra hospital beds were met by taking-over the miliiary 

hospital. Hence the split into two centres i s by chance and not by 

policy. A new hospital i s being built just outside Stockton and i t 

i s hoped to transfer a l l general surgery to this unit from the older 

Stockton hospitals and the temporary Sedgefield hospital. The latter 

w i l l be closed in time. 

For a village hospital, Sedgefield has a remarkably large spec-
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i f i o urban f i e ld . I f however i t i s remembered i t i s really a temp­

orary rel ief centre for Stockton, then the result seems more reason­

able. Prom Sunderland a line joining Washington, Durham City, Fery-

h i l l , Bishop Auckland and Darlington would form the limits of the 

urban f ield in county Durham. Across the river Tees the specific 

urban f ie ld extends through Tarm and Thomaby to Middlesbrough. As 

with the Hartlepools, patients are drawn from outside this area as 

well - Whitby, Burton-on-Trent and Birmingham for example. Sedgefield 

i s not a port and these few long distance patients are diff icult to 

account for. That road accident oases may involve a transfer into 

general sugery of a patient at some stage i s a possible explanation. 

However such a transfer would not appear in i t ia l ly in the admissions 

register, the source of data. This problem, i s best left at this 

stage but wil l be returned to in the second part of this thesis. 

Stockton has a similar sized specific urban f ie ld to that of 

Sedgefield's but i t i s more southerly based. A line from Horden on 

the coast to Ferryhil l 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. 

I f the two specific uralands are joined together (see f ig . 5»3) 

the similarity with the Middlesbrough wedge i s clear. The rural 

fringe to the east and west with Hartlepools and Darlington con­

tinues to form the boundary. To the north, the boundaiy extends 

further than usual because Sedgefield forms a powerful centre within 

the v/edge. Perryhil l , Mainsforth, Comforth, Pishbum and the 

Trimdons are now within the wedEge. Clear bovindaries result within 
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a previously marginal area because a centre i s nearer to that margin. 

But the nev; centre has not been able to extend i t s influence into 

the Bishop 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). 

Stockton Umland Stockton Urban Field Yorkshire Area 

Eaglesoliffe 77 Stillington 159 Yarm 105 
Stockton 80 Sedgefield 931 Thornaby 121 
Billingham 98 Fishbum 951 Stokesley 951 
Blton 235 Elwiok 1223 

S2£i2£I_22-ii-.i2f̂ i 
Just as interesting i s the situation southwards from the Stock­

ton base across the river Tees. Within county Durham the Stockton 

specific umland shows interaction indices of just about 100, while 

the specific urban f ie ld has indices of I50 rising rapidly to 1000 

and more. South of the Tees both Thomaby and Yarm show low inter­

action indices suggesting that they are part ofStockton's specific 

umland (see table 5.5). The sudden rise at Stokesley to an index 

comparable with those parts of the county Durham just outside the 

specific \anland supports this. Certainly one of the hospitals in 

Stockton i s called the Stockton and Thomaby hospital. 

This suggestion gains support from another source. The data for 

Stockton-Billingham technical college suggested a strong link with 

Th^enaby and Yarm.**-̂  

Competition in general surgery would be with Middlesbrough and 
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Horthallerton in this area and on distance alone, the inclusion of 

Yarm and Thomaby within the Stockton specific umland would seem 

reasonable. 

Shotley Bridge i s a suburfj of Consett. I t s specific urban 

f ie ld i s 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 i t s interactions with v i r ­

tually a l l the population units on south Tyneside. This is not true 

for this element. Wallsend and Jarrow form the limits fo the specific 

urban f ie ld downstream. The botmdary soAthwaMs from here i s a line 

joining Washington,Durham City, Tow Law and Hexham and then to 

Wallsend via Uewcastle. T|r© urban field never reaches the sea, i s 

weak on north Tyneside and includes that part of Northumberland that 

l ies across the Derwent from coimty Durham, towards Hexham. 

The specific umland i s limited to county Durham. I t forms an 

arc around Shotley Bridge at about a seven miles radius, from Chop-

well in the north through the Stanley area to the Lanchester area 

and then west to the upper Dejpwent valley. This closely resembles the 

specific mland of Consett in the local technical college element. 

South^Shields 

With the data for South Shields complete for this element, the 

extent of the specific urban f ie ld i s ful ly known. In professional 

football i t was shown that Sianderland was able to compete with 

Newcastle into south east Northumberland especially along the coast. 

The Tyne ferry between North and Should Shields appeared to provide 
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a link and the South Shields general surgery data repeats this pattern 

with an urban f ie ld extending across south east Northumberland as far 

north as Morpeth (see f ig .5 .2) . 

Within county Durham the specific urban f ield shows i t s Tyneside 

alignment by interacting with virtually a l l the south Tyneside pop­

ulation units. The f ie ld spreads south eastwards from Tyneside to 

Stmderland and Washington, Birtley and Ohester-le-Street and as far 

as Durham City. A few isolated interactions occur with some of the 

more distant towns such as Newton Ayoliffe and Tovf Law in county 

Durham, and Arable and Wooler in Northiunberland. 

Figure 5«3 shows once more the peninsularity of the South Shields 

specific tanland. Six population units are involved. Ccanpetition 

with Sunderland divides the Boldon area between South Shields and 

Sunderland. Whitbura and West Boldon are physically nearer to 

Simderland than South Shields while the reverse i s true of Cleadon 

and Boldon Colliery. Hence the latter two appear in South Shield's 

umland. Competition with Gateshead leaves Jarrow and Hebbum within 

the South Shields umland but Felling within Gatebhead's influence. 

Washington to the south west i s attracted to Ohester-le-Street» 

Sunderland. 

Of a l l the centres studied for general surgery, Sunderland i s 

the most powerful. Within the town four hospitals provided general 

surgery treatment. There i s an immediate demand from over 200,000 

people within the town i t se l f which partly accounts for the large 

number of beds available (see table 5 . I ) . 

The specific urban field resembles that for ophthalmology 
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though i t i s less in area. Newcastle i s the only population unit 

sending patients to Sunderland from Northumberland. Along the south 

Tyneside bank, Sunderland draws patients from as far west as Gateshead 

but not from north west Durham. Prom Gateshead the urban field bound­

ary goes southwards to Chester-le-Street and then turns westwards to 

?/olsinghara. There are no interactions in south west Durham, the 

boundary from Wolsinghara 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

i a l contraction of the ophthalmic pattern (see f ig . 8 . l ) is to be ex­

pected. General surgery i s at a lower hierarchical level than opthal-

mology, and this parallels some of the cases studied 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 

Durham. This pattern has been noted before Stmderland. 

Just as the urban f ie ld i s familiar, so the specific umland of 

Sunderland has a familiar form. El l ipt ica l in shape, with Smderland 

at i t s northe^i end, i t extends westwards into the Houghton-le-Spring 

and Hetton-le-Hole areas and southwards through Seaham, Murton and 

Haswell, to Easington and Peterlee (see f ig . 5»3). 

As has been noted before in other elements, the new towns of 

Peterlee and Washington are at the margin of Svinderland's specific 

umland. This i s significant for Central Place theory. A further 

point i s related to Whitburn. Already comment has been made upon 

the lack of interactions at Whitburn Colliery'''^ and this element 
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shows no interactions there. West Boldon (64) and Whitburn Village 

(69) are both within the specific umland and have similar inter­

action indices. While there i s no conclusive evidence, the inter­

actions for Whitburn Colliery could be contained within that of 

Whitburn and i t i s on this assximption that Whitburn Colliery has 

been included in Sunderland's tunland. 

Centres 

A distinction must be made between the centres seen as points 

drawing patients from a surrounding area and the hospital manage­

ment committee areas. The Newcastle Regional Hospital Board recog­

nise only the management areas. I t is to these areas that they 

would apply their hierarchical criteria of less than 150,000 people 

needed to provide 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 catch­

ment populations. Sunderland had 252 beds tô  Darlington's 82. Sun­

derland had a catchment population of 375>949 to Bishop Auckland's 

100,854. 

Management Area Bed Total Population 

Darlington 82 157,648 
Durhara 115 135,562 
Gateshead 114 169,054 
Hartlepools 96 140,540 
North Teesside 126 156,782 

l^lt^ll^L 22̂ „i2iSiS-S2-..2S*£̂ 22i ^^^^ populations by Hospital 
Management Committee area32_ General Surgery, I965. 
(Continued over) 
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Management Area Bed Total Population 

North west Durhsun 123 136 ,706 

South Shields 139 163,259 
South west Durham 82 100,854 

Swiderland 252 375,949 

Table 5 » 6 . Bed totals and catchment area populations by Hospital 

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 

hospital i s known, the number of patients occupying a bed in each 

centre during I 9 6 5 can "be calculated (see table 5 « 7 ) » This shows a 

consistency even though there i s great variation between the total 

number of beds available in any one centre. A regression was cal­

culated for this data and a correlation coefficient of +O.98 re­

sulted which i s highly significant at the )0'1^ level (t test). The 

average number of patients occupying a general surgery bed during 

the course of I 9 6 5 was 2 2 . 5 . So the differences in bed totals as 

between centres i s not the result of differing rates of bed occupancy. 

In the section on Sunderland i t was suggested that the high 

number of beds at that centre partly resulted from the town having a 

population of over 2 0 0 , 0 0 0 . Internal demand created an in i t ia l ly 

high bed total. I f this i s so the bed total of a centre should 

result from ( i ) the total population of the centre and ( i i ) the 

demand from the centre's urban f ield or umland population. Figure 

5 . 6 partly tests this. The graph suggests a log-log relationship 

between total beds at a centre and the centre's population, with 
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three exceptions. The exceptions are Bishop Auckland, Durham and 

Shotley Bridge which a l l have more "bods than t h e i r centre population 

suggests. 

; Centre Beds Total Patients j P a t i e ^ s per hod. 

Bishop Auckland 87 2061 23 
Ohesteiv-le-Street 28 566 20 
Darlington 82 2404 29 
Durham 87 I899 22 
Easington 12 307 26 
G-ateshead 114 2849 25 
Hartlepools 96 2430 25 
Shotley Bridge 108 1938 18 
South Shields 136 4107 30 
Stanley 15 264 18 
Stockton-Sedgefield 126 3246 26 

Sunderland 240 6509 27 

Tahle 5j«7» Bed occupancy r a t e s . General surgery, 1965* 

I f the conditions f o r hed t o t a l s stated ahove are accepted, then 

Bishop Auckland, Durham and Shotley Bridge should have a high pro­

portion of t h e i r population i n t h e i r s p e c i f i c uraland or urhan f i e l d 

outside themselves when compared with other centres. I n e a r l i e r 

elements i t was suggested that the umland population was highly 

correlated' with the power of a t t r a c t i o n of a centre i . e . numher 

of t e c h n i c a l college courses, d i v i s i o n of the football league and 

numher of ophthalmic heds. Accepting t h i s hypothesis f o r the pre­

sent, tahle 5*8 shows the rel a t i o n s h i p of centre population to non-

centre population within general surgery uralands. C l e a r l y Bishop 

Auckland, Durhaiji and Shotley Bridge have a high proportion of t h e i r 


















































































































































































































































































































































































































