
8 . T H E S Y S T E M O F M E A S U R E M E N T USED I N T O W N P L A N N I N G 

F R O M T H E N I N T H T O T H E T H I R T E E N T H C E N T U R I E S 

Phi l ip Crummy 

An avenue of research which has bare ly been entered into is the detailed 

analysis of the plans of planned towns in an attempt to detect the or iginal 

scheme of land divis ion as conceived by the town planner. Compared with 

medieval examples , many of the so-ca l led late Saxon planned towns as f i rs t 

recognised by M. Biddle and D. Hil l (1971) have superficial ly fa i r ly i r r egu la r 

plans and the assert ion that they exhibit planning is l a rge ly subjective. To 

demonstrate that their plans contain rhythmic patterns of measurement based 

on the standard units of the t ime would c lear ly be of much value since this 

would confirm that they had indeed been planned. Equally, the detection of 

s imi lar patterns should be possible in la ter towns where planning is indisputable. 

The fol lowing is an attempt to do just this, but should be seen as a tentative 

forerunner of the much w ide r and m o r e r igorous study that the subject m e r i t s . 

In the medieva l per iod the key unit of land measurement was equivalent 

in standard measure to 16^ feet and was cal led var iously the po le , rod or perch . 

Forty of these units equalled one furlong and eight furlongs equalled one m i l e . 

Although thought to have been devised c. 1600 (Be r r iman 1953:174), the chain, 
f Gunter f s chain T , would appear to have been based on a measurement which 

previously was commonly used in land-surveying, v i z . four po l e s . In i ts 

new;form this was defined as being equal to a hundred new units, i . e . the l i nk 1 . 

The formal isa t ion of the four -pole unit in this manner underlines i ts importance 

in surveying at least in the 17th century and, as we shall see , i ts detection 

now in town plans can provide an insight into the s t ra tegies of the town planners 

concerned. 

Dimensions based on mult iples of four po les had the advantage of enabling 

areas of land to be calculated eas i ly . The acre was equivalent to 160 square 

poles so that 10 or 20 t imes any multiple of four po les g i v e s an area in ac re s 

or roods (quarter a c r e s ) . Th i s property of 160 is impl ic i t in the Statutum de 

Admensuratione T e r r e , a statute be l i eved to date to 1305, * which consists 

principally of a proportional table g iv ing the lengths and breadths of an acre 

in a se r i e s of rectangular configurations where one side ranges at one-pole 

intervals f r om 10 to 80 p o l e s . Thus in the Statutum the only calculations 

where the second side does not include a fract ion of a pole are 10 x 16, 20 x 8, 

32 x 5, 40 x 4, and 80 x 2 p o l e s . The ac re was usually defined as an area 

four poles wide and a furlong (40 po le s ) long, 2 hence underlining the s igni f i 

cance of the four-pole unit in land measurement . Thus, eve ry strip of land 

one pole wide and a furlong in length was one rood in a rea . 

The f ive towns discussed be low have been selected so that street patterns 

of differing foundation dates and his tor ical contexts would be examined. These 
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are Salisbury, Winchester , London, Bury St. Edmunds and Colches ter . The 

plans which provided the basis fo r the f igures and measurements be low w e r e 

the modern Ordnance Survey 1:2500 se r i e s except f o r Colches ter where the 

1:1250 se r i e s was used. Af te r making al lowances fo r the scale and prec is ion 

of the maps consulted, the measurements cited can be regarded as accurate 

to the nearest half p o l e . 3 * 4 The frontages of s t reets rather than their centre

l ines w e r e chosen as the points f rom which to take measurements because it 

seems that s treets w e r e laid out as a secondary p rocess after the areas in 

question had been divided up on the bas is of mult iples of four p o l e s . 5 

New Salisbury was founded by the Bishop of Salisbury in 1219 as a replace

ment fo r the hi l l - top site at Old Sarum. F igure 8.1 shows the northern part 

of the town; the cathedral precinct l i e s south of street f g . I r r egu la r i t i e s 

in the layout of the street , notably street E K , may be caused by p re -ex i s t ing 

features and established ways through the common marsh and common f ie ld 

in which the town is be l i eved to have been laid out (Roge r s 1969:1). The four 

roughly para l le l north-south s t reets (AG, Na, PY and H L ) w e r e laid out on a 

16-pole unit and subdivided by east -west s t reets spaced mainly on the bas is 

of a 20-pole unit. Distance fg (60 po le s ) is equal to one and a half furlongs 

in length. 

At Salisbury the bishop stipulated that the standard plot was to measure 

7 x 3 poles (Benson and Hatcher 1843:728) and f rom an examination of the street 

plan the town planner ! s method of achieving this can be detected. The streets 

are approximately two poles wide , leaving, in our standard eas t -west 16-pole 

unit, 14-pole wide b locks which w e r e d iv is ib le into two seven-pole wide strips. 

S imi lar ly , the north-south module of 20 po les would, after al lowing fo r a two-

pole wide street , enable six th ree-po le wide plots to be laid out. (The central 

north-south row of b locks , each 16 poles wide , was subidived off -cent re to 

make seven- and nine-pole wide p lo ts . ) 6 Thus, f r o m the his tor ical evidence, 

the intended dimensions e m e r g e ; but, f rom the physical ev idence , the e f f ic i 

ency of the medieva l surveyor can be gauged. The la t ter is c lea r ly demon

strated by the four nearly para l le l north-south s t reets which converge south

wards by one and a half poles o v e r their entire length. 

Turning now to Winchester the street system here ( F i g . 8.2) is seen as 

being of Alfredian date (Biddle 1975:27). The north-south s t reets have clearly 

been laid out on a 16-pole unit, the accuracy of which at the High Street f ron

tage appears to vary by as much as one and three-quar ter po l e s . Much of the 

street gr id south of the High Street has been obscured by royal and ecclesiastical 

buildings. 

At London, a small part of the complicated street system was laid out as 

a neat g r id of c lose ly - se t para l le l s t reets apparently at e ight-pole i n t e r v a l s . 7 

These l i e west of Fish Street Hi l l and Gracechurch Street ( F i g . 8.3, WS and 

SE respec t ive ly ) and are now partly obscured by la ter s t ree t s . Pa r t of the 

southern frontage of Upper Thames Street seems to have been divided up on 

the bas is of a 24-pole unit ( X Y and Y Z ) . Th i s is probably of a different period 

to the eight-pole street g r id , part icular ly since the two areas w e r e separated 

by the Roman town wal l which survived until at least the late Saxon per iod 

(Hobley and Schofield 1977:45-51 and 59) . 
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The Domesday Book records that between 1065 and 1086 Bury St. Edmunds 

had been extended o v e r land previously ploughed and sown and had m o r e than 

doubled its population (Beresford 1967:333-4). The gridded area of the town 

l i e s to the west of the monastery gate ( F i g . 8 . 4 ) . The main unit used in the 

g r id here was 32 poles subdivided into lengths of 20 and 12 po l e s . The 32-

pole unit i s detectable not only north-south, i . e . B C / E F / N O and A B / L N , 

but also eas t -west , i . e . ac and c e . Although units based on four poles can 

be found along street SdX, the street curves considerably and may therefore 

relate to a boundary of the f ie lds o v e r which the town extension was buil t . 

The north-south s t reets converge northwards to such a degree that the modules 

detectable west of the monastery gate are los t . Th i s distort ion may be the 

result of constraints imposed on the new street g r id by pre -ex is t ing boundaries. 

Four phases of planning are now thought to be detectable in Colches ter T s 

medieva l town plan ( F i g . 8 . 6 ) . The f i r s t of these represents the survival 

in smal l a reas of the orientation of the buildings of the underlying Roman town 

and is apparently caused by the existence above ground of Roman structures 

in the pos t -Roman p e r i o d . The second phase is concerned with most of the 

area within the town wa l l s and was the major pos t -Roman organisation of the 

town's topography. The third involved the replanning of the southern frontage 

of the High Street so that a s e r i e s of new proper t i es extended up to a new back 

lane, subsequently known as Culver Street . Th i s operat ion obli terated the 

underlying parts of the second phase of the street sys tem. The fourth phase 

was caused by the construction of the cast le which began c. 1075 and resulted 

in the High Street being d iver ted southwards around the new bai ley defences 

(Crummy 1980). 

The measurements shown in F igure 8. 5 are to the nearest foot . The 

f igures in brackets are the measurements expressed as poles co r rec t to the 

nearest half p o l e . 8 

The phase of replanning at Colchester which concerns us here is phase 

two. To this per iod belong most of the measurements shown in F igure 8. 5. 

A s e r i e s of units based on 12 po les is detectable north of the High Street and 

east of North H i l l . These a re most ly accurate to within quarter of a pole of 

a multiple of the four-pole module although in some p laces ( i . e. jk, l m ) the 

discrepancy is as l a r g e as one p o l e . Along the northern frontage of the High 

Street a s e r i e s of accurate mult iples of the four -po le module is detectable, 

all within three feet or so of 40, 12 or 24 po les . Wes t of North Hi l l -Head 

Street and south of Culver Street are areas laid out on a 40-pole unit. L i k e 

those along the northern frontage of the High Street, the two 40-pole units 

along Culver Street a re within quarter of a pole of a furlong. These appear 

to have been further subdivided into units of 16 and 24 p o l e s . The area b e 

tween the High Street and Culver Street was replanned in phase three so that 

the phase two subdivisions have been los t . However , dimension EF is 108 

poles and suggests that this area may have or ig inal ly been subdivided on the 

basis of a 12-pole unit. 

Some difficult ies of interpretation 

An imponderable difficulty is the local var ia t ions in land measurements . 

Loca l po les could vary f rom at least nine to twenty feet in length (O. E. D. 

sub po le ) and it is poss ible that some of the street sys tems w e r e not la id out 
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with the standard 16^ ft long p o l e . However , that the lat ter was probably 

used for measurement in ear ly English burhs is demonstrated by the marked 

correla t ion between the lengths of the defences of some of these burhs as 

indicated in the Burghal Hidage and as can be checked on the ground today 

(Hill 1971:91). Th is cor re la t ion is to within 1% at Winchester (Biddle 1970: 

289), implying a pole within 2 in. of 16 i f t . 

In the foregoing f igures , a substantial degree of inaccuracy has been 

tacitly accepted in the measurements as they now appear on modern maps 

and there is therefore the danger of detecting measurements or f modules f 

based on multiples of four poles where these do not ex is t . M o r e o v e r , where 

there is no consistency in the choice of the sides of the minor s t reets f rom 

which our measurements are taken, then spurious mult iples of four poles 

are made even eas ie r to find. 

As an ex t reme example, if in any randomly arranged system as descr ibed 

above the marg in of inaccuracy pe rmiss ib l e is one pole and the s t reets are 

exactly two poles wide , then it is a lways possible to find a row of dimensions 

based on the four-pole module since the combined marg ins of inaccuracy at 

each side of each street provide a four-pole long distance within which mul t i 

p les of four po les are bound to fall ( F i g . 8 . 7 ) . Th i s example is important 

since the average width of the side s t reets examined here is about two p o l e s . 

However , if the permiss ib le marg in of inaccuracy w e r e reduced to half a 

pole , then the success rate at finding mult iples of four po les would be reduced 

to 50% since the distances on the street frontage f rom which these dimensions 

can be measured are halved f r o m four to two p o l e s . Th i s w i l l hold true fo r 

all s treets vary ing in width between one and three p o l e s . 

In general t e r m s ( F i g . 8 .7 ) , i t can be stated that if the pe rmiss ib l e 
marg in of inaccuracy w e r e x po les then a search for mult iples of y poles w i l l 
have a success rate of x 100% when y - 2 x > w >y2x where w is the width of 
each Street. When w < 2x, this success rate equals 2 x + w x 100%. If 
w >y y - 2 x , the calculation i s m o r e complex and not v e r y Relevant to this p r e 
sent study. 

The measurements here are reckoned co r rec t to the nearest quarter of 

a po l e . Thus, measurements taken as being to within half a pole ei ther side 

of a multiple of four poles include those ranging up to within 5/8 of a p o l e . 

The re fo re , on a theoret ical bas is , in a randomly arranged system, we would 

expect a success rate at finding false mult iples of four po les to be 4 *4 8 x 

100% = 62. 5%. This f igure is high and underlines an in herent weakness of 

this kind of appraoch. Of the 118 measurements g iven here , 67% are to within 

half a pole of a multiple of four po les , a proport ion not much higher (if at a l l ) 

than that expected by chance. 

However , the probabili ty of finding n consecutive spurious dimensions 

which are to within half a pole , co r rec t to the nearest quar ter po le , of four 

poles , or a multiple thereof, is much less and is 0 . 6 2 5 n . Rever t ing to the 

general case , this can be stated a s ( y ^ ) n where y - 2 x > w > 2x. Fur the rmore , 

if the measurements are all taken f rom the same re la t ive side of their r e s 

pect ive s t reets , then the probabili ty of finding n consecutive dimensions as 

described above is reduced to 0 .3125 n . Again , in genera l t e r m s , this can 

be stated a s ( £ ^ ) n r egard less of the value of wl T w o good examples of this 
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are provided by Winchester and the eight-pole g r id at London, although in 

both cases the accuracy of the dimensions is not good, being to within if poles 

of a multiple of four po l e s . Despite these inaccuracies , the possibil i ty of 

these arrangements being the result of chance is ve ry smal l . In the case of 

the northern main street frontage of Winchester , laid out on a 16-pole unit, 

the possibi l i ty of finding seven spurious dimensions of this s ize , or mult iples 

thereof, measured f rom the same side of each street and accurate to within 

I f poles i s ( - ^ j ^ ) 7 = 0 . 2188 7 = 0 . 00002. 

In genera l , some of our measurements could re la te to areas of land left 

o v e r after the town planner had designed fo r an i r r egu la r site a town based on 

four-pole modules, a situation which must have been the norm rather than the 

exception. Good examples of these 'remnant' and therefore spurious measure

ments are probably IJ and FG at Salisbury. 

Another difficulty when examining street sys tems is that some of the 

planning in a town could be confused with the p iecemeal use of four-pole mul

t iples in subsequent redevelopments of small a reas . Th i s p rob lem is e spe

cial ly relevant in towns such as Colchester where there is no dist inctive 

repetit ion of the same measurements such as the 16-pole unit at Winchester 

or the 16- and 20-pole units at Salisbury. The widespread use of four-pole 

mult iples in land surveying could tend to obscure the or ig inal layout of planned 

towns, although whether in ex t reme cases this could g i v e a false impress ion 

of town planning where this does not exist is p rob lemat ic . 

Conclusions 

The analysis of town plans in the manner above has only just begun. 

Despite the superficial ly analytical approach of this study, the assessment 

of the validity of our four-pole module and therefore the act of planning i tself 

is here l a rge ly subject ive. In essence, the difficulty is how to recognise 

multiple units as such when their var ia t ions in length can be l a rge by compar i 

son with the basic module, whether or not this be four po le s . A m o r e r igorous 

approach, whatever its f o r m , would entail tabulating fo r each town plan all 

possible dimensions consistent with predetermined c r i t e r i a ( e . g . those only 

along street f rontages) and examining these f igures statistically for non-random 

components rather than as here prejudging the issue and looking fo r dimensions 

l i t t le be t ter than intuitively guessed at beforehand. T h e r e is fur thermore 

the question of burgage plot s i z e s . As at Salisbury, these may fo rm an inte

gra l part of the ove ra l l plan and therefore where possible these also need to 

be studied in detai l . 

Never the less , it does seem that the planning of c lass ic ear ly medieval 

towns such as Salisbury and New Winchelsea, 9 and late Saxon towns of which 

Winchester is the key example, can be placed m o r e f i rmly in the same t rad i 

t ion. T h e i r common roots are explici t in their common systems of land 

divis ion and measurement . Further study of town planning may revea l s igni

ficant regional and temporal d i f fe rences . F o r example , subject to appropriate 

detailed study of their street layouts, a distinctive f W e s s e x - s t y l e 1 plan based 

on 16-pole units can be postulated at the southern towns of Chichester . Wareham 

and Wall ingford as w e l l as Winches ter . That this type seems confined to towns 

l is ted in the Burghal Hidage supports a pre- lOth-century date but i ts absence 

at p laces such as Exeter and Colchester suggests that different c i rcumstances 

may l i e behind the o r ig ins of these town plans. 
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Final ly , by way of a postscript , there remains to be considered the c i r 

cumstances whereby p re -ex i s t ing towns could be replanned. Towns w e r e 

built or expanded o v e r vacant f ie lds , as at Salisbury and Bury St Edmunds 

repec t ive ly , but to replace an occupied town centre , with i ts buildings and 

proper t ies , must have been quite a different mat te r . Conditions w e r e pe r 

haps only right in the lat ter case if the built-up areas had been dest royed 

by a catastrophe. F i r e damage, whether accidental or the result of a Danish 

attack, fo r example, could provide contexts fo r the replanning of l a rge parts 

of towns such as per iod 3 at Colchester or the eight-pole planning in London. 

Could Winchester perhaps have been entirely replanned after the Danish attack 

on the city c. 860, a date consistent with the archaeological evidence but b e 

fore A l f r e d ? 
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Notes 

1. Statutes of the Rea lm, 1811, sub measurement . 

2 . E . g . c . 1450 ( O . E . D . sub r o d ) , 1523 ( O . E . D . sub perch) and, of uncer

tain date, Composit io Ulna rum et Pe r t i ca rum (Statutes of the Rea lm, 1811, 

sub measurement . 

3. It would be useful to check some of these measurements on the ground. 

The marg in of e r r o r assumed here may we l l be too l ow . T h e r e is too the 

problem of encroachments and other changes in the posit ions of s treet 

frontages caused by rebuilding. Where these are obvious, a l lowances in 

the measurements taken have been made e . g . H at Winchester ( F i g . 8.2) 

and E, M and R at Salisbury ( F i g . 8 . 1 ) . 

4. Streets laid out on sloping land w i l l appear shorter on plan than they really 

are , but the e r r o r s introduced by this effect a re slight. As a ve ry e x 

t r eme example, an e r r o r of 2% w i l l be introduced on plan by a slope of 

one in f i v e . In the case of a one in ten slope, the e r r o r i s l e s s than \ % . 

5. A good il lustration of this is to be found at Salisbury where the north-south 

s t reets NRUXa and P S V Y ( F i g . 8 .1) w e r e fo rmed out of the east and west 

16-pole wide blocks respec t ive ly , leaving the central one intact (see be low) , 

6. See map in R o g e r s 1969. The north-south boundary is shown here in 
F igure 8 . 1 . 

7. F igure 8.3 is based on the plan of the medieva l city as shown in Biddle 

and Hudson 1973 with the la ter s t reets omit ted . 

8. Although the plan is based on the modern 1:1250 Ordnance Survey maps, 

it has been al tered to incorporate information lost by redevelopment but 

surviving at the t ime of the 1875-6 s e r i e s of Ordnance Survey maps . The 
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lat ter s e r i e s could not be used as the bas is of the f igure since, according 

to the recent l a r g e - s c a l e Ordnance Survey maps, many of the dimensions 

are slightly inaccurate. 

9. Although not studied in detai l , New Winchelsea appears to have been laid 

out on the bas is of 20 po les (eas t -west ) and 24 poles (north-south). 
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F i g . 8.1 Salisbury 

Measurements (in po les and grouped by areas as 

appropriate) 

A B 2 4 + | 

B C / H I 20-1/20-1 
CD 20 

D E / J K 20/20+f 
E F / K L 40+^/40+i 
F G 20+11 
M N / C R / T U / W X / Z a 16-1/16+^/16+1/16/16 

N P / R S / U V / X Y 16+i/16+| /16+| /16-i 
P Q / S I / V J / K Y 1 6 + l | / 1 6 + | / 1 6 + i i / 1 6 - ! 

M Q / C I / T J / W K / Z L 4 8+f/4 8 + | / 4 8 + | / 4 8 - | / 4 8-f 
be 20+i 
de 24 

fg 60 

IJ 36-1 

Differences between each measurement and the nearest 

multiple of four po les : 

differences (in po les ) no. 

0 6 

1 9 20 
i 
2 
3 

4 - N 

1 or m o r e 6 

5 

5 

Tota l 31 
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F i g . 8.1 Par t of Salisbury (extended caption opposi te) 
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F i g . 8.2 Winchester 

Measurements (in poles and grouped by areas as 
appropriate) 

A B 16-i 
A C 16 

CD 16+1 

DE 1 6 - l f 

E F 16+1 

F E 164 
GH 16 

IJ 16-^ 

JK 16+^ 

Difference between each measurement and the nearest 
multiple of four po le s : 

di f ferences (in po les ) no. 

I 
4 
JL 
2 
3 
4 

1 or m o r e 

2 

3 

1 

0 

3 

Tota l 
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F i g . 8.3 Par t of London 

Measurements (in poles and grouped by areas as 

appropriate) 

DE 16 O P 8+£ 

C D / K L / c d 8-i/8/8 P Q / T U 8/8-1 

BC/JK/fcc 8 - | / 8 + l / 8 + l | Q R / U V 8+£/8+£ 

F G 8 - | R S / V W 16-1/16 
GH 8+h X Y 244 
A B / I J / a b 16/16/16-1 YZ 24 

NO 8 + | 

Dif ferences between each measurement and the nearest 

multiple of four po l e s : 

difference (in po le s ) 

0 
I 
4 
1 
2 
3 
4 

1 or m o r e 

no. 

8 

3 15 

4 

To ta l 22 
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F i g . 8.4 Bury St Edmunds 

Measurements (in poles and grouped by areas as 

appropriate) 

AB 32 RS 12 
BC/NO/EF 32- | /32-l | /32-i UV 12+| 
AC 64-^ V W 20-i 
DE 48+l£ w x 20-f 
GH 12+| X Y 12+| 
HI 8-4 Y Z 16 
IJ 12 uz 80-i 
J K / S T 32-4/32-1 ab 16- l | 
GK 64-i be 16+1 
L M 16-£ ac 32- | 
M N 16 ce 32+i 
P Q 12+i df 20-f 
QR 12+| de 12- | 

Differences between each measurement and the nearest 

multiple of four po le s : 

differences (in po le s ) no. 

0 5 

\ 8 20 

\ 7 

4 5 

1 or m o r e 4 

Tota l 29 
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F i g . 8.4 Bury St. Edmunds (extended caption opposi te) 
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F i g . 8.5 Colchester 

Measurements (in poles and groups by areas as 

appropriate) 

A B 40 E F 108 

BC 12 UV 20-£ 

CD 24 SU 40+£ 

h i / Y Z 36+4/36- I 
"4 ST 2 4 - | 

i j / Z a 12-4/12- 1 
"4 SR 4 0 - l J 

l m / j k / a c 24-1/24--1/24-f G H / L M 24+^/24 

W X / a b 12/12 G I / L N 40-4/40-f 
be 12-| I J / N P ie-i/i6-i 
cd 36-4 I K / N Q 40/40+14 

Differences between each measurement and the nearest 

multiple of four po le s : 

differences (in po les ) no. 

0 
i 
4 
1 
2 
3 
4 
1 or m o r e 

Tota l 27 

8 

7 19 

4 
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CO 

F i g . 8.5 Colchester (extended caption opposite) 



F i g . 8.6 Colchester 

F i g . 8.7 Margins of E r r o r 
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