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INTRODUCTION 

The discussion of any h i s t o r i c a l problem necessitates 
d e f i n i t i o n of the terms used i n tha t discussion; and t h i s 
t h e s i s i s no exception. Native settlements are best 
described as those which show c h a r a c t e r i s t i c s of an 
indigenous development, from a pre-Soman or Roman o r i g i n , 
and which were probably occupied by the native element 
of the population as opposed to the Roman. The un c e r t a i n t y 
of the Roman influe n c e upon the native has le d us to be 
wary when we discuss these 'native' settlements. I n t h e i r 
s i t i n g and layout we may of t e n conjecture a Roman i n f l u e n c e . 

I t i s possible t h a t pre-Roman native settlements were 

taken over by 'Romanized' natives as part of the Roman 

a t t i t u d e towards c o l o n i s a t i o n of the provinces; or the 

pre-Roman elements may have derived some of t h e i r Roman 

c h a r a c t e r i s t i c s from trade contacts w i t h the m i l i t i a i n 

the n o r t h . In-many cases then, we may have a del i b e r a t e 

p o l i c y of p a t r o n i s a t i o n of e x i s t i n g settlements, e s p e c i a l l y 

the farmsteads, as providers of meat, corn and vegetables. 

However, t h i s p i c t u r e i s only relevant f o r c e r t a i n types 

of n ative settlement - those v/hich i n d i c a t e by t h e i r 

outxvard s t r u c t u r e , f i n d s from excavation, or associated 

a g r i c u l t u r a l or p a s t o r a l land, a p r i m a r i l y farm-based 

economy. I n c o n t r a s t , there are many settlements where 
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evidence of economy i s l a c k i n g . Many of the defended s e t t l e ­

ments i n the North Cheviot and Redesdale areas we must 

presume r e l i e d upon pastoralism as a l i v l i h o o d . 

A l l these suggestions become shaky when we come to 

assessing evidence f o r t h e i r foundation. So; few s i t e s have 

been i n v e s t i g a t e d and even fewer have been excavated. To 

date, the w r i t e r has i d e n t i f i e d a possible 859 s i t e s which 

might have been occupied during the northern I r o n Age. This 

number includes a few ancient references to earthworks 

where h y p o t h e t i c a l occupation must be assumed f o r the period. 

I n r e a l i t y , i t i s probable t h a t a great many more settlements 

e x i s t e d between 500 B.C. and 500 A.D. A h i n t of a possible 

high s i t e d ensity, comes from Dr.N.McCord's a i r photographs 

of the east Northumberland p l a i n , where he has brought out 

settlement o u t l i n e s w i t h associated enclosures. The exact 

age, use and date of these can only come w i t h excavation. 

The 859 s i t e s i n the no r t h are divided between the 

counties as f o l l o w s . Northumberland has produced the greatest 

number of known s i t e s w i t h approximately 576, Westmorland 

has 101, Cumberland 109, Durham 50, and Lancashire-North-

of-the-Sands 23, although one must alv/ays q u a l i f y apparantly 

f a c t u a l statements w i t h the provisor t h a t they can only be 

approximate. A i r photography has produced so f a r , a possible 

26 e x t r a s i t e s of I r o n Age date, and the evidence from 



place-names adds a possible 47 s i t e s of Roman or nat i v e date. 

I n view of the very apparant lack of p o s i t i v e concrete evidence, 

the only reasonable course t h a t we can f o l l o w i s to assi m i l a t e 

the evidence t h a t we have f o r the n o r t h , and t r y to read 

i n t o i t some s o r t of meaning relevant t o the known h i s t o r y 

of the northern area. 

We may consider the n o r t h of England t o be t h a t area 

n o r t h of a l i n e from the Tees to the Ribble, and south of the 

Tweed-Eden upland massif. D e l i m i t a t i o n of any area i s always 

a r b i t a r y , e s p e c i a l l y w i t h a h i s t o r i c a l discussion, but we 

can divide the area w i t h i n these borders i n t o a number of 

rough groups. I n the Eden v a l l e y araa, we have a wide conglo­

meration of farmstead settlements, s i g n i f i c a n t i n t h e i r 

s t r u c t u r e and s i t i n g . Further to the west, the Cumbrian 

massif y i e l d s a general spread of defended s i t e s and scattered 

settlement remains. The Furness area of the southern Lake 

D i s t r i c t y i e l d s a d i s t i n c t i v e h i l l f o r t settlement of pre-

Roman I r o n Age o r i g i n v/ith possible c o n t i n u i t y of occupation. 

A great gap i s noticeable i n the southern and c e n t r a l 

Pennines and the east Durham p l a i n . Various settlements 

appear to be aligned along the trans-Pennine routes and f r i n g i n g 

the f o o t h i l l s of the east, but density i s not apparant 

u n t i l the area n o r t h of Hadrian's Wall i s examined. The 

county of Northumberland e x h i b i t s the densest area of nat i v e 
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settlement and t h i s may be a r e a l l y d i v i d e d according t o 

settlement s i t i n g and s t r u c t u r e . Redesdale appears to favour 

r e c t i l i n e a r settlements, the North Cheviot area defended 

c u r v i l i n e a r settlements, and the eastern coastal p l a i n a 

combination of the two i n a d i s t i n c t i v e p a t t e r n . These broad 

categories are supplemented by other s i g n i f i c a n t d i s t r i b u t i o n s 

of settlements according to r e g i o n a l s i t i n g preferences and 

r e l a t i o n s h i p s w i t h the Roman settlements i n the area. 

The problems of s i t i n g and layout of native settlements 

i n the north of England are p a r t l y r e a l i s e d i n the t e x t . 

No conclusion or summary i s ever f i n a l and therefore the 

suggestions a r r i v e d a t are always to be c r i t i c a l l y examined. 

We should constantly be attempting to reappraise the p i c t u r e 

we have of n a t i v e settlement i n the n o r t h . One method i s 

excavation, and a p p l i c a t i o n of the gathered i n f o r m a t i o n to 

the general o u t l i n e of northern p r e h i s t o r y . This t h e s i s i s 

an attempt to answer i n part some of the questions how much, 

how many, why and where were native settlements s i t e d , and 

how s i g n i f i c a n t was the shape of the p a r t i c u l a r settlement? 

The d i v i s i o n i n t o e i g h t chapters i s a matter of a systematic 

apjjroach to the subject. The f i r s t four chapters are concerned 

w i t h the r e l a t i o n s h i p between I r o n Age man and h i s enviroment. 

This basic concept of geographical thought has been applied 

to a h i s t o r i c a l study, w i t h the r e s u l t t h a t a systematic 



examination of the a v a i l a b l e evidence has produced some 

i n t e r e s t i n g c o r r e l a t i o n s between a r e a l s i t i n g and landscape 

s t r u c t u r e i n the widest sense. The g e o l o g i c a l and s o i l s t r u c t u r e s 

of the area i n d e t a i l , Have y i e l d e d occasional pointers 

towards I r o n Age man responding to the d i f f e r e n c e s i n land­

scape prop e r t i e s of f l o r a and fauna, and h i s adaption to 

economically more favourable c o n d i t i o n s . I n other cases of 

s i t i n g , i t appears that the reverse response has taken place 

and i t becomes obvious t h a t we must look f o r some other 

f a c t o r which has influenced t h i s s i t i n g . The second chapter 

deals w i t h evidence f o r c l i m a t i c change and the r e l a t i o n s h i p 

between climate and vegetation, using p o l l e n analysis as a 

medium, and the possible a f f e c t of a l t i t u d e upon settlement. 

Chapters three and four complete the physical background of 

the thesis and the r e l a t i o n s h i p w i t h I r o n Age settlement, 

by examining the land q u a l i t i e s of Northumberland and Durham 

and r e l i e f e f f e c t upon settlement layout and d i s t r i b u t i o n i n 

s p e c i f i c areas. 

The l a s t four chapters are p r i m a r i l y concerned w i t h 

examining the techniques which may be used to produce new 

r e l a t i o n s h i p s between f a c t o r s of s i t i n g and I r o n Age s e t t l e ­

ment. The use of maps, diagrams and s t a t i s t i c a l methods are 

discussed, and applied d i r e c t l y to three d i f f e r e n t areas 

w i t h i n n o r t h England - North Cheviot, Bellin&ham/Kirkwhelp-
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i n g t o n , and Crosby Savensworth and Asby, The r e l a t i v e importance 

of the three s i t i n g p u l l s f o r the l a t t e r areas are assessed 

and the degree of association measured s t a t i s t i c a l l y . The 

thes i s ends w i t h a comparative study of the r e l a t i o n s h i p s 

between Homan and native i n north England, using many of 

the methods discussed i n the previous chapters. 

The t h e s i s leaves many questions unanswered, but any 

academic study should pose more questions a f t e r completion 

than existed before. The w r i t e r does not claim t h a t any 

of the work set out i s r e v o l u t i o n a r y i n aspect, or tha t any 

new basic ideas have been evolved, but the examination of 

known m a t e r i a l has revealed t h a t a new approach can be 

s t i m u l a t i n g and e x c i t i n g . To view a problem from 'the other 

'side' ', 'side' being the realm of the geographer, must 

have a value i n i t s a p p l i c a t i o n . Even a negative argument 

i s p o s i t i v e compared w i t h no argument a t a l l . I f a l l the 

possible I r o n Age s i t e s were examined from the point of view 

of each of the three chosen s i t i n g f a c t o r s , a t l e a s t 255? 

r e l a t i o n s h i p s would have to be discussed. That s o r t of d e t a i l 

i s not the aim of the present t h e s i s . One might sum up the 

study as an experiment i n the a p p l i c a t i o n of geographical 

techniques to h i s t o r i c a l evidence, i n an attempt to throw 

a f r e s h l i g h t upon the h i s t o r i c a l development of n o r t h England. 

I f t h i s study has succeeded i n any part i n s t i m u l a t i n g new 



thought on the subject or i n posing new questions on the 

I r o n Age, then i t has gone a l i t t l e way towards the furtherance 

of our quest a f t e r the t h e o r e t i c a l u l t i m a t e : the t r u t h . 
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CHAPTER 1 GEOLOGY AND SOILS 

GENERAL BACKGROUND 

A d e t a i l e d account of the S o l i d Geology of North England 

i s not necessary i n the study of settlement s i t i n g but r a t h e r , 

an examination of the e f f e c t of s o l i d geology upon the formation 

of s o i l s and drainage p a t t e r n s , t h i s being more r e l e v a n t t o 

the r e l a t i o n s h i p between man and his enviroment during the 

I r o n Age 1. 

Many of the s o i l s of North England are s t r o n g l y leached 

and devoid of mineral s a l t s , and since they are mainly derived 

from rocks t h a t are non-calcareous, they tend to be a c i d . The 

high r a i n f a l l i n the n o r t h , compared w i t h the southern lowlands 

of England, tends to impart the s o i l s w i t h 'gley' c h a r a c t e r i s t i c s 

of waterlogging. I n the uplands, and e s p e c i a l l y the plateau 

areas of c e n t r a l n o r t h Pennines and the Cheviot massif, the 

gently s loping landscape, plus the high r a i n f a l l has l e d to 

extensive development of peat. The past tense i s used, as the 

m a j o r i t y of peat areas today are r e l i c s from past climates. 

Throughout the n o r t h , parent rocks t h a t y i e l d a large 

amount of d e t r i t u s i n weathering are widespread, but they do 

not d i s i n t e g r a t e to form good drainage below the surface s o i l . 

This applies t o areas both d r i f t covered and free from d r i f t . 

The only exceptions to t h i s are the p o r p h r y t i c slopes of the 

Cheviot and the outcrops of Carboniferous limestone. The 
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r e l a t i o n s h i p of these areas to n a t i v e s i t e s w i l l be examined 

i n more d e t a i l l a t e r i n the chapter. The massif limestones of 

the west are w e l l drained, but the s o i l s are t h i n and r i c h 

i n a l k a l i s . The dry loams are much more f e r t i l e than the ac i d 

s o i l s of the uplands which require heavy l i m i n g t o become 

manageable. 

The s o i l p a t t e r n of the n o r t h i s complicated by the r a p i d 

v a r i a t i o n s i n the depth of d r i f t , i t s d e r i v a t i o n and t e x t u r e , 

and the conditions of s u b s o i l drainage, plus the occurrence of 

i r r e g u l a r patches of f l u v i o - g l a c i a l deposits. Hence the main 

c h a r a c t e r i s t i c of many areas of the no r t h i s the v a r i a b i l i t y 

of s o i l c o n d i t i o n s . 

Carboniferous rocks i n the n o r t h y i e l d boulder clay s o i l s 

which may be termed heavy loams. The values of these clays 

depend l a r g e l y upon l o c a l drainage con d i t i o n s . I n north-east 

Durham and south-east Northumberland, the clays are badly 

drained and extremely heavy. I n co n t r a s t , the western pa r t 

of the limestone plateau of east Durham i s covered by t h i n , 

dry, stony loams; coastwards the s o i l s become heavier. 

LAKE DISTRICT 

The great v a r i e t y of t e r r a i n i n n o r t h England, from exposed 

high plateaus i n the n o r t h Fennines, to the rocky i n t e r i o r 

of the Lake D i s t r i c t , and to the f l a t eastern coastal p l a i n 

of Northumberland and Durham, poses the question of the 
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r e l a t i o n s h i p between v a r i o u s aspects o f t h i s landscape and the 
2 

s e t t l e m e n t o f the I r o n Age p o p u l a t i o n . T.Hay examined the 

Lake D i s t r i c t from t h i s p o i n t o f view and concluded t h a t the 

d i f f e r e n c e s between the h i l l t o p and t h e v a l l e y bottom and the 

d i f f e r e n c e s i n the c h a r a c t e r o f the r o c k s p l u s the g l a c i a t i o n 

f a c t o r , v/ere enough t o i n f l u e n c e the s i t i n g o f n a t i v e s w i t h i n 

t h e Cumbrian b l o c k . 

G l a c i a l e r o s i o n and s u b - a r e a l w e a t h e r i n g remove m a t e r i a l 

and r e - d e p o s i t i t as ground moraine, o f t e n dense and hard 

because o f t h e pressure o f the i c e . T h i r l m e r e and the upper 

U l l s w a t e r v a l l e y s v/ere p l a s t e r e d w i t h t h i s compact m a t e r i a l 

and l i t t l e i n h a b i t e d where i t o c c u r r e d . The s e t t l e m e n t s around 

P a t t e r d a l e and i n Glencoyne Park are e i t h e r above the l e v e l 

o f the ground moraines, or i n t r i b u t a r y v a l l e y s w h i c h r e c e i v e d 

none o f t h i s d e p o s i t . I n d i r e c t c o n t r a s t a r e the l a t e r a l and 

t e r m i n a l moraines, much l o o s e r i n t e x t u r e and more porous t o 

w a t e r , the p e r m e a b i l i t y a t t r a c t i n g s e t t l e m e n t . I n Glencoyne 

Park^ t h e r e a r e seven s e t t l e m e n t groups on the d r i e r , rounded 

s l o p e s which f a l l g e n t l y down to U l l s w a t e r a t h e i g h t s between 

550 and 1000 f e e t . Most o f the s e t t l e m e n t s are i n d i s t i n c t , 

b u t a t o t a l o f k2 h u t c i r c l e s , o r p o s s i b l e h u t c i r c l e s , are 

s c a t t e r e d a l o n g the s l o p e s . A s s o c i a t e d w i t h the c i r c l e s are 

en c l o s u r e w a l l s c l o s e t o Swan Beck, and the remains o f o t h e r s 

t o the n o r t h - w e s t o f Ormathwaite Burn. R e c t a n g u l a r b u i l d i n g s 
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o f p r o b a b l y l a t e r date were observed 300 yards west o f 

Glencoyne C o t t a g e s . Dr.Spence a t K i n n i s i d e t o o k t h e average 

o f 15 h u t s and found the diameter t o be 20 f e e t 6 i n c h e s . The 

average f o r 38 o f the hZ c i r c l e s i n Glencoyne Park i s 22 feet'' 

which compares f a v o u r a b l y w i t h h u t c i r c l e s o f known I r o n Age 

o c c u p a t i o n a t Crosby Eavensworth and Crosby G a r r e t t , i n 

Westmorland. 

On the l e f t bank o f G r i s e d a l e Beck a t the f o o t of a steep 

slope covered w i t h t e r m i n a l and l a t e r a l m o r a i n i c mounds and 

r i d g e s , one good h u t c i r c l e s u r v i v e s w i t h the remains o f 

s e v e r a l o t h e r s . They have been a t t a c k e d by stream e r o s i o n and 

t r e e u p r o o t i n g , p o s s i b l y s t a r t e d d u r i n g the p e r i o d o f o c c u p a t i o n , 

as t h e r e seems t o be a r e - e n t r a n t arm p r o t u d i n g from the 

c i r c l e , s i t e d as i f t o d i v e r t stream f l o w from above. 

De s p i t e t h e compactness o f some o f t h e moraines i n the 

Lake D i s t r i c t , even the t o u g h e s t o f t h e b o u l d e r c l a y s weathers 

downwards, the t o p 18 i n c h e s f o r m i n g a l o o s e r c o v e r i n g 

s u p p o r t i n g a coarse v e g e t a t i o n o f g r a s s . The r e g i o n between 

the l o w e r d r i f t - c o v e r e d s l o p e s and the r o c k i e r s l o p e s above, 

p a r a l l e l t o the v a l l e y , t h e r e f o r e were p r o b a b l y t h e areas 

where most o f anim a l g r a z i n g t o o k p l a c e . The margin o f s u r v i v a l 

i n the c e n t r a l Lake D i s t r i c t was t h e r e f o r e v e r y s m a l l , may­

be one reason f o r the s p a r s i t y o f n a t i v e s i t e s i n t h e r e g i o n . 

The s t r u c t u r e o f the s e t t l e m e n t s depended t o a g r e a t 
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e x t e n t upon t h e l o c a l m a t e r i a l s a v a i l a b l e . I n t h e n o r t h - e a s t 

Lake D i s t r i c t much l o c a l stone was r e a d i l y a t hand f o r the 

c o n s t r u c t i o n o f o r t h o s t a t s v / i t h a r u b b l e i n f i l l , b u t outwards 

from Borrowdale, Skiddaw s l a t e on t h e n o r t h and S i l u r i a n r o c k 

on the s o u t h were n o t s a t i s f a c t o r y f o r t h i s t y p e o f c o n s t r u c t i o n ^ . 

Limestone f r i n g e s t h e Cumbrian m a s s i f on t h r e e s i d e s and many 

f r i n g e s e t t l e m e n t s , e s p e c i a l l y those i n t h e Eden v a l l e y , have 

l i m e s t o n e b l o c k s i n c o r p o r a t e d i n t o the s t r u c t u r e s . Hay n o t e d 

t h a t most s i t e s i n the Lake D i s t r i c t were s i t u a t e d on p l a t f o r m s 
7 

w i t h good n a t u r a l d r a i n a g e , above the v a l l e y bottoms . He 

agreed v / i t h Fox i n h i s ' P e r s o n a l i t y o f B r i t a i n 1 t h a t the l o w e r 

p a r t s o f the v a l l e y s were h e a v i l y wooded. T h i s , p l u s the 

f l a t w o r m f a s c i o l a h e p a t i c a , may have been r e s p o n s i b l e f o r the 

d r i f t o f people t o t h e h i g h e r , b e t t e r d r a i n e d h i l l s . The 

f l a t w o r m a f f e c t s sheep and c a t t l e by l a y i n g eggs i n the a n i m a l ' s 

body, which e v e n t u a l l y pass o u t and develop i n b a d l y d r a i n e d 

c o n d i t i o n s . 
g 

C l o s e r e x a m i n a t i o n o f the S o l i d Geology o f the n o r t h - w e s t 
9 

and comparison w i t h known n a t i v e s i t e s , b r i n g s o u t some 

i n t e r e s t i n g o b s e r v a t i o n s . V/hereas t h e r e i s no apparant 

d i f f e r e n c e between s e t t l e m e n t i n the v o l c a n i c Borrowdale 

r e g i o n and t h e S i l u r i a n s e r i e s , t h e r e seems t o be a s t r i c t 

avoidance o f sandstone r e g i o n s on the south-west c o a s t . A 

reason may be t h e h i g h s i l i c a c o n t e n t o f arenaceous beds 
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w h i c h weather t o sand, p l u s t h e f o r m a t i o n o f i r o n - p a n s 

p r e v e n t i n g adequate d r a i n a g e . I t i s o n l y reasonable t o assume 

t h a t I r o n Age man would have been s e n s i t i v e t o d i f f e r e n c e s i n 

d r a i n a g e q u a l i t i e s o f d i f f e r e n t t y p e s o f l a n d . Avoidance o f 

w a t e r - l o g g e d and damp areas would become g e n e r a l . 

The f r i n g i n g l i m e s t o n e t h a t has a l r e a d y been mentioned, 

y i e l d s good s o i l s and t h e r e f o r e good p a s t u r e s , and t h i s i s 

r e f l e c t e d i n the c o n c e n t r a t i o n o f s e t t l e m e n t s a l o n g the s o u t h e r n 

s l o p e o f t h e Eden v a l l e y . The s l a t e s o f the n o r t h - w e s t c e n t r a l 

m a s s i f are l a r g e l y a v o i ded because o f the rough topography t h a t 

they produce. The g r a n i t e area o f c e n t r a l west Cumbria weathers 

i n t o good f e r t i l e s o i l , which i s i n c l i n e d t o be a c i d , b u t bad 

d r a i n a g e i s o f t e n t o o much an a s s o c i a t e d f e a t u r e . The s h a l e s o f 

the n o r t h e r n a r e a , one would expect t o have been more densely 

peopled, b u t the r e v e r s e i s t r u e , and one must t u r n t o o t h e r 

evidence t o e s t a b l i s h the answer t o t h i s problem. 

The inadequate s u p p l y o f s o i l maps f o r the whole o f the 

n o r t h e r n area has l i m i t e d c l o s e c o r r e l a t i o n s between n a t i v e 

s i t e s and s o i l t y p e s . I t i s d o u b t f u l whether t h i s s p e c i a l i s e d 

a n a l y s i s i s u s e f u l i n t h e w i d e r c o n t e x t because o f the many 

o t h e r f a c t o r s w hich e n t e r i n t o the s i t i n g of s e t t l e m e n t s . 

An example o f t h i s may be seen i n t h e a n a l y s i s o f a s o i l t e x t u r e 
10 

map o f t h e area e a s t o f C a r l i s l e . The f l u v i o - g l a c i a l sands 

of t h i s a r e a v a r y from l i g h t sands w i t h l i t t l e humus, t o 
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loamy sands, w h i c h are t y p i c a l o f the d r i f t d e r i v e d f r o m 

T r i a s 6 i c sandstones a l o n g t h e south-west c o a s t o f Cumberland, 

as w e l l as o f the t e r r a c e s t r i p s a l o n g the r i v e r v a l l e y s . The 

o u t s t a n d i n g p o i n t s o f these s o i l s are t h e i r good n a t u r a l 

d r a i n a g e and the ease w i t h w h i c h they are worked. T h i s i n 

i t s e l f may be a c o n t r i b u t a r y f a c t o r t o the r e l a t i v e absence o f 

known n a t i v e s i t e s i n the a r e a . They may w e l l have e x i s t e d , b u t 

a g r i c u l t u r e has s i n c e erased a l l s u r f a c e f e a t u r e s . The seven 

s i t e s on t h e map are s i t u a t e d c l o s e t o r i v e r s i n every case. 

Two are s i t e d on heavy loams, two on l i g h t loams, two on loamy 

sand and one on l i g h t sand. F i v e o f these s i t e s are defended. 

The s e t t l e m e n t t h r e e m i l e s t o the s o u t h o f the I r t h i n g on the 

j u n c t i o n between the l i g h t loam, heavy loam and l i g h t sand on 
11 

Tower Tye , i s a c i r c u l a r s i t e w i t h two ramparts and c o n t a i n i n g 
i n t e r n a l b u i l d i n g s . The two s i t e s on the heavy loam t o the 

12 13 s o u t h o f the G e l t a t Cunirew and C a s t l e c a r r o c k a r e b o t h 

defended, the former by ram p a r t s and t h e l a t t e r by ram p a r t s w i t h 

f l a n k i n g banks a t the n o r t h - w e s t e n t r a n c e p r o j e c t i n g on b o t h 
Ik 

s i d e s - a f e a t u r e more i n c h a r a c t e r w i t h s o u t h e r n h i l l f o r t s 

as demonstrated by C.F.C.Hawkes. I n the I r t h i n g v a l l e y between 

the G e l t and the Upper I r t h i n g , t h e I r o n Age s i t e a t Old 
Brampton i s s i t u a t e d on loamy sand. Comprehensive e x c a v a t i o n s 

15 

by Blake r e v e a l e d a p a l i s a d e t r e n c h w i t h i n a d i t c h , w i t h a 

square main b u i l d i n g c o n s t r u c t e d o f untrimmed cobbles packed 
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v / i t h s m a l l e r stones and w e a t h e r - p r o o f e d w i t h t u r f . The f i n d 

o f a s p i n d l e - w h o r l i n d i c a t e s some degree of sheep r e a r i n g , 

p o s s i b l e on the h i l l s t o the s o u t h . The s i t e f a v o u r s t h e use 

o f water-worn stones f o r b u i l d i n g c o n s t r u c t i o n , b u t the s i t i n g 

f a c t o r which may have o v e r - r u l e d o t h e r f a c t o r s may v / e l l have 

been the c l o s e r p r o x i m i t y o f the Stanegate and the Roman W a l l 

t o the n o r t h . P o t t e r y evidence from the s i t e p o i n t s towards 

the end o f t h e t h i r d c e n t u r y , e a r l y f o u r t h c e n t u r y A.D. f o r 

o c c u p a t i o n , b u t the p a l i s a d e t r e n c h may p o i n t towards a p r e -

Roman I r o n Age o r i g i n . 

NORTHUMBERLAND AND DURHAM 

Boul d e r c l a y s , Sands and Gr a v e l s 

G l a c i a l d e p o s i t s o f b o u l d e r c l a y s made d i r e c t l y by the a c t i o n 

o f moving i c e , and the sands and g r a v e l s c a r r i e d by the i c e and 

s o r t e d by v/ater r e s u l t i n g f r o m the m e l t i n g o f the i c e , are 

spread across Northumberland from the middle Tweed b a s i n t o 
16 

Alnmouth . Bo u l d e r c l a y g i v e s r i s e b o t h t o f e a t u r e l e s s ground 

and t o r i d g e s and h o l l o w s , depending upon t h e p r e - g l a c i a l l a n d ­

scape. The former i s c h a r a c t e r i s t i c o f much o f the landscape 

o f Durham and Northumberland where g l a c i a l a c t i o n r e s u l t e d i n 

a smoothing process upon the d e t r i t u s . A glance a t th e Rothbury 
17 

G e o l o g i c a l D r i f t Map ' shows the widespread n a t u r e o f b o u l d e r 

c l a y , enhancing the p r o b a b i l i t y o f n a t i v e s e t t l e m e n t s i t i n g 

upon t h e g l a c i a l d e t r i t u s . I n f a c t , 16 o u t o f the 29 s i t e s on 

the map are upon b o u l d e r c l a y . Ridges and h o l l o w s are more 
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a p p a r a n t i n west Cumberland where b o u l d e r c l a y masks the 
18 

o u t c r o p o f Coal Measures , i n the form o f these u n d u l a t i o n s . 

The p r i n c i p a l topography o f sand and g r a v e l c o u n t r y i s 

much more d i v e r s i f i e d t h a n t h a t o f b o u l d e r c l a y . F l a t - t o p p e d 

l e n s e s w i t h s t e e p s i d e s a r e c h a r a c t e r i s t i c o f d e l t a i c o r i g i n . 

Karnes, p i t t e d i r r e g u l a r r i d g e s , were formed d i r e c t l y f r o m the 
19 i 

d e b r i s - l a d e n i c e a l o n g i t s m e l t i n g margin . A glance a t Map 4 

lea v e s us i n l i t t l e doubt t h a t i n n o r t h Northumberland, 

f l u v i o - g l a c i a l sand and g r a v e l d i d n o t a t t r a c t n a t i v e s e t t l e m e n t . 

The o n l y prominent c l u s t e r o f s i t e s on d r i f t i s the N o r t h 

M i d d l e t o n / I l d e r t o n group, b u t here the major s i t i n g f a c t o r 

seems t o have been a c o n t i n u a t i o n o f the p e r i p h e r a l C h e v i o t 

m a s s i f d i s t r i b u t i o n c h a r a c t e r i s t i c o f t h e r e g i o n . 

I n the Tyne c o r r i d o r i s a s t r i k e v a l l e y c o r r e s p o n d i n g 

\ v i t h the a x i s o f the s y n c l i n a l t r o u g h between the N o r t h Pennine 
20 

m a s s i f and the Bev/castle and C h e v i o t domes o f the n o r t h . I n 

t h e west, the l i g h t sands and sandy loams p r o v i d e d by t h e 

e x t e n s i v e spreads o f f l u v i o - g l a c i a l d r i f t and the g r a v e l l y 

haughs, have l o n g been s u i t a b l e f o r i n t e n s i v e c u l t i v a t i o n . 

Elsewhere i n t h e c o r r i d o r , the b o u l d e r c l a y g i v e s heavy s o i l s , 

b u t the low h e i g h t o f t h e a r e a makes p o s s i b l e more e x t e n s i v e 

f a r m i n g compared w i t h o t h e r d a l e s i n the n o r t h . 

The d i s t r i b u t i o n o f a l l u v i u m i s unconnected w i t h b o t h 

modern and a n c i e n t ' s e t t l e m e n t ; b u t the sand and g r a v e l r i d g e s 
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have proved i d e a l f o r modern s e t t l e m e n t . N a t i v e s i t e s appear 

l i b e r a l l y spread a l o n g the c o r r i d o r edges t o the n o r t h . T h i s 

may be a r e f l e c t i o n o f the i n t e n s i t y o f a g r i c u l t u r e on t h e 

c e n t r a l r i d g e s , b u t may n o t be so as a h i g h percentage o f the 

n o r t h c o r r i d o r s i t e s are a l s o s i t e d upon good q u a l i t y f a r m l a n d . 

Only a few i n .the n o r t h and n o r t h - w e s t are beyond the l i m i t s 

o f modern f a r m l a n d . The d e n s i t y o f ploughed l a n d v a r i e s l i t t l e 

t h r o u g h o u t the farmed a r e a . 
21 

The D r i f t Geology Map o f Durham , o n l y shows e l e v e n n a t i v e 

s i t e s , b u t i t may be s i g n i f i c a n t t h a t f i v e o f the p o s s i b l e s i t e s 

occur on g l a c i a l sand and g r a v e l d e p o s i t s which cover a ve r y 

s m a l l percentage o f the a r e a , and f i v e appear on b o u l d e r c l a y 

d e p o s i t s , w h i c h cover the m a j o r i t y o f the area. Of the l a t t e r 

f i v e i t must be noted t h a t t h r e e o f the f i v e are on the j u n c t i o n 

between the b o u l d e r c l a y and g l a c i a l sand and g r a v e l . The two 

most e a s t e r l y s i t e s a t Ca t c o t e and D a l t o n P i e r c y a r e o f t h i s 
22 

l a t t e r t y p e . The e a r t h w o r k a t D a l t o n P i e r c y i s s a i d t o resemble 

I r o n Age e n c l o s u r e embankments elsewhere i n the n o r t h ; the 

s i t e a t Catcote i s 'an unenclosed I r o n Age s e t t l e m e n t s i t e 

o f the Roman period'.(C.Long 1 9 6 6 ) . The l a t t e r s i t e a l s o 

i n d i c a t e s the p o s s i b i l i t y o f c o n t i n u i t y o f o c c u p a t i o n t h r o u g h o u t 

the Bronze Age and i n t o the I r o n Age p e r i o d , w i t h evidence i n 

the form o f a s e r i e s o f p r e - I r o n Age d i t c h e s . The s i t e has 

produced t h r e e p o s s i b l e h u t s , d i t c h e s , g u l l i e s , p i t s , h e a r t h s , 
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stone f o u n d a t i o n s and an i r o n f o r g e . There are no o t h e r known 

I r o n Age s e t t l e m e n t s i n the immediate a r e a . 

The c l u s t e r o f f o u r s i t e s around the c i t y o f Durham p o i n t s 

t o o c c u p a t i o n d u r i n g the pre-Roman I r o n Age on the sand and 

g r a v e l t r a c t s a t Old Durham t o the e a s t - s o u t h - e a s t o f t h e town. 

Richmond, Romans and W r i g h t 2 ^ d u r i n g the e x c a v a t i o n o f the 

Roman bath-house, found a n a t i v e hand-made cook-pot, h e a v i l y 

c o a t e d w i t h s o o t and o f a c r y s t a l l i n e g r i t t e d f a b r i c o f p o s s i b l e 

1 s t . c e n t u r y d a t e , p l u s t h r e e or f o u r f l i n t s . ( C o r d e r compares 

the s h e r d w i t h the Corder and K i r k 'Langton' sherd f i g . ? nos. 

22 and 23 , from the e a r l y d i t c h ) . On A i r Photo BT 16 a t r a p e z o i d a l 

e n c l o s u r e w i t h a d i t c h i s v i s i b l e i n the f i e l d above Old Durham 

farm; s l i g h t l y h i g h e r than the sand and g r a v e l d e p o s i t s o f t h e 

v a l l e y bottom b u t s t i l l r e t a i n i n g r i v e r i n e g r a v e l c o n t e n t s . 

Cade i n 1 ? 6 5 2 \ S t u k e l e y i n 1 7 7 6 2 5 and Hutchinson i n 1 7 9 ^ 2 6 

r e f e r r e d t o a c i r c u l a r s i t e c l o s e below Old Durham farm. T h i s 

would be d i r e c t l y on t h e o l d r i v e r g r a v e l t e r r a c e o f the Wear. 
27 

The l a s t s i t e i n the area o f Durham C i t y i s Maiden C a s t l e , 
28 

a pre-Roman d e f e n s i v e s i t e t o w e r i n g on„the sand r i d g e above 
the v a l l e y , which S t e e r p a r a l l e l s w i t h Eston Nab and Eothby 

29 

Scar i n Y o r k s h i r e dated by Elgee t o the Bronze Age . Maiden 

C a s t l e i s the o n l y one o f the f o u r p o s s i b l e s i t e s which i s 

o b v i o u s l y d e f e n s i v e l y s i t e d . The o t h e r t h r e e a v o i d the a l l u v i a l 

f l o o d - p l a i n o f the Wear v a l l e y and the p l a t e a u t o p f u r t h e r away 
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from the r i v e r . T h e i r s i t u a t i o n upon the g r a v e l and sand t e r r a c e s 

may r e f l e c t the use o f the f r i a b l e d r y s o i l s , the c l o s e 

p r o x i m i t y o f w a t e r and the v a l l e y as a r o u t e from the coa s t 

t o the i n t e r i o r o f the Pennines. The i n c i s e d meander on xvhich 

the modern c i t y stands may well have been a f o c a l p o i n t f o r 

n o r t h - s o u t h east-west t r a f f i c i n t h e I r o n Age, as i t i s toda y . 

Seven m i l e s t o the so u t h o f Durham two e a r t h w o r k s s t a n d 

upon e x t e n s i v e g l a c i a l sand and g r a v e l d e p o s i t s . As a t Maiden 

C a s t l e , c l o s e r e x a m i n a t i o n r e v e a l s t h a t Mount Narbon, M a i n s f o r t h , 

mentioned by Cade i n 1 7 8 5 ^ i s a g a i n a d e f e n s i v e s i t e on a s m a l l 

eminence, a l t h o u g h about 16 a c r e s i n s i z e . The L i t t l e Skerne 

stream seems t o have been d i v e r t e d t o form a deep d i t c h around 
31 

t h i s h i g h c i r c u l a r s i t e . U n f o r t u n a t e l y H u t c h i n s o n and 
32 

Sur t e e s found no t r a c e o f o c c u p a t i o n . The evidence f o r a 

s i t e a t nearby C h i l t o n r e s t s m erely upon the r e p o r t o f Lexifis 

i n 1831 o f an e a r t h w o r k ^ . 

A f a i r summing up o f the s i t u a t i o n w i t h r e f e r e n c e t o s i t e s 

upon sand and g r a v e l , m i g h t be t h a t o n l y i n t h e Wear v a l l e y 

a t Durham may t h e r e be any importance a t t a c h e d t o s e t t l e m e n t 

upon these d e p o s i t s . A t o t h e r p l a c e s i n the c o u n t y , the o t h e r 

s i t i n g f a c t o r s must o p e r a t e . 
34 

The A l n w i c k - R o t h b u r y flap o f D r i f t Geology^ shows sand 

and g r a v e l d e p o s i t s i n the bend o f the Breamish on I l d e r t o n 

Moor, and i n t h e ar e a o f N o r t h C h a r l t o n t o t h e n o r t h o f A l n w i c k . c 
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o f the t h i r t e e n known n a t i v e s i t e s on these d e p o s i t s , i t i s 

i n t e r e s t i n g t o note t h a t e i g h t o f them are c i r c u l a r s i t e s , 

t h r e e i r r e g u l a r , and two c l a s s e d as p o s s i b l y m e d i e v a l i n d a t e . 

Three o f them have more th a n one r a m p a r t , and e i g h t have a 

s i n g l e r a m p a r t . Can t h e r e be any s i g n i f i c a n c e i n the dominance 

o f these c i r c u l a r , s i n g l e - r a m p a r t e d s i t e s ? 

On the n o r t h s i d e o f Happy v a l l e y around M i d d l e t o n H a l l 

are tv/o r i n g s i t e s i n Camp F i e l d and a t Scotch Camp . A 
37 

t h i r d s i t e on C a s t l e H i l l i s p r o b a b l y a raotte . The r o l l i n g 

c o u n t r y t o the s o u t h o f Wooler Water around South M i d d l e t o n 

i s l i b e r a l l y spread w i t h sand and g r a v e l d e p o s i t s and n a t i v e 

s i t e s . The s i t e s make up p a r t o f the c h a i n around the n o r t h and 

% a s t s i d e s o f the C h e v i o t m a s s i f and are u n l i k e l y t o have 

been i n f l u e n c e d i n t h e i r s i t i n g by c o n s i d e r a t i o n s o f s o i l 

t e x t u r e . The l a r g e c i r c u l a r s i t e a t Roseden Edge w i t h i t s two 
38 

ramparts and d i t c h seven yards wide , i s on the n o r t h e r n t i p 
39 

o f a s t e e p sand and g r a v e l r i d g e " v e r y v i s i b l e and d i s t i n c t " . 

I n c o n t r a s t t o these C h e v i o t p e r i p h e r a l s i t e s , the f o u r sand 

and g r a v e l s e t t l e m e n t s t o the e a s t , f o u r m i l e s i n l a n d from the 

co a s t , appear d e l i b e r a t e l y t o choose the n o r t h - s o u t h l i n e o f 

d e p o s i t s n o r t h from A l n w i c k . The s i t e s do n o t occur on any 

r i d g e , b u t r a t h e r on a n a t u r a l r o u t e l e a d i n g from the R i v e r 

A l n towards the co a s t below Tweedmouth, now occupied by the 

A . 1 Trunk Road. T h i s r o u t e f r i n g e s t h e c o a s t a l p l a i n . The 
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n o r t h w a r d e x t e n s i o n o f n a t i v e s e t t l e m e n t s m i g h t be expected 

a l o n g t h i s n a t u r a l boundary. The b e l t i s c l e a r on Map k, 

O r d o v i c i a n 

The f o u r main groups o f t h i s system, the A s h g i l l , C o n i s t o n 

Limestone, Borrowdale V o l c a n i c and Skiddaw S e r i e s , are n o t 

exposed t o any i m p o r t a n t e x t e n t o u t s i d e the Lake D i s t r i c t . 

These sh a l e s and sandstones are covered i n the e a s t by younger 

r o c k s , and i n Teesdale and the Upper N o r t h Tyne by c o v e r i n g s 

o f d r i f t . 

S i l u r i a n 

There are a feiv s m a l l o u t l i e r s o f S i l u r i a n r ocks on t h e 

s o u t h s i d e o f the C h e v i o t and near the b o r d e r w i t h S c o t l a n d . 

G r i t s , greywackes and shales s u r f a c e on the s o u t h s i d e o f the 

Breamish v a l l e y , and are a l l s t e e p l y f o l d e d and c l e a v e d , 

bu t f o r the most p a r t are a g a i n d r i f t covered which h i d e s the 

e x c e l l e n t q u a l i t y o f drainage t h a t the system has t o o f f e r . 

N a t i v e s e t t l e m e n t i n t h i s area i s c o n f i n e d t o the cementstone 

o u t c r o p s . 

Old Red Sandstone o r Devonian 

The age o f t h e C h e v i o t H i l l s igneous complex i s Lower Red 

Sandstone. D e s p i t e e x t e n s i v e d e n u d a t i o n , the l a v a s s t i l l occupy 

an area o f 230 square m i l e s . I n t o t h i s , a l a r g e mass o f g r a n i t e 

i n t r u d e d , nov; a p p e a r i n g as a core o f p l u t o n i c r o c k surrounded 
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by the l a v a s and t u f f s which d i p away from i t 

The c e n t r a l g r a n i t e area has poorer d r a i n a g e than t h e 

s u r r o i i n d i n g l a v a s and agglomerates and has a t t r a c t e d fewer 

n a t i v e s i t e s . Only New Burn i n Selby's F o r e s t and Threestone 

Burn near I l d e r t o n have y i e l d e d any t r a c e s o f n a t i v e o c c u p a t i o n , 

and t h e n o n l y i n the form o f h u t c i r c l e s , w h i c h have s i n c e become 

l o s t . 

The number o f s e t t l e m e n t s found upon the l a v a s and agglom­

e r a t e s o f the C h e v i o t m a s s i f p o i n t n o t so much towards the 

p a r t i c u l a r s o i l c h a r a c t e r i s t i c s o f the p a r e n t r o c k s , b u t more 

t o f o r m a t i o n o f escarpments a t the edge o f the d e p o s i t s . E r o s i o n 

by the r i v e r s G l e n , Wooler, T i l l , Breamish, A l n and Coquet have 

f a c i l i t a t e d the sharp g r a d a t i o n between the igneous r o c k s and 

the s u r r o u n d i n g d e p o s i t s . The f a c t t h a t n a t i v e s e t t l e m e n t s do 

n o t p e n e t r a t e the i n t e r i o r l e n d s w e i g h t t o the t h e o r y t h a t 

s t r a t e g i c s i t i n g f a c t o r s must have been more i m p o r t a n t t h a n 

c o n s i d e r a t i o n s o f t h e r i c h s o i l s o f v a l l e y s i d e s f u r t h e r i n t o the 

m a s s i f . The h e i g h t and exposure f a c t o r s a p p l y e q u a l l y t o many 

o f the h i l l t o p s on t h e n o r t h s e t t l e d r i m , s o u t h o f the R i v e r 

Glen. 

On the A l n w i c k / R o t h b u r y G e o l o g i c a l D r i f t Map, Map 9 , a 

group o f 18 s i t e s a r e c l u s t e r e d on e i t h e r s i d e o f the R i v e r 

Breamish i n the extreme west. Every one o f these s i t e s i s on 

pyroxene a n d e s i t e o r ash and agglomerate, d e s p i t e the c o n s i d e r a b l e 
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e x t e n t o f b o u l d e r c l a y t o t h e n o r t h o f the Brearaish and the 

a l l u v i u m w i t h i n the v a l l e y . The e x p l a n a t i o n t o t h i s l i e s i n 

t h e c o n f o r m i t y o f the r o c k s t r a t a . The s i t e s take s t r a t e g i c 

advantage o f h i l l t o p s as w e l l a s ' c l o s e c o n n e c t i o n w i t h the main 

r i v e r v a l l e y and i t s t r i b u t a r i e s . The f o c a l p o i n t o f the area 

may w e l l have been Brough Law o r Greaves Ash f u r t h e r t o 

the xvest. 

C a r b o n i f e r o u s 

The C a r b o n i f e r o u s system i s d i v i d e d i n t o the C a r b o n i f e r o u s 

Limestone, M i l l s t o n e G r i t and Coal Measure S e r i e s . I n the 

n o r t h - e a s t the upper p a r t o f the Limestone i s s p l i t i n t o 

i n d i v i d u a l l i m e s t o n e s s e p e r a t e d by s h a l e s and sandstones. The 

M i l l s t o n e G r i t changes between more s h a l e y and more sandy beds. 

The Lov/er and M i d d l e Coal Measures d i f f e r due t o changes i n 

th e d i s t r i b u t i o n o f l a n d and w a t e r , i n d e p t h o f w a t e r , and t o 

the i n f l u e n c e o f the r i v e r s b r i n g i n g i n sediments caused by un-
^7 

even movement o f the sea b o t t o m : hence the c h a r a c t e r i s t i c s o f 

t h e r o c k s o f t h e C a r b o n i f e r o u s S e r i e s i n the n o r t h d i f f e r from 

those f u r t h e r s o u t h , w i t h a r e s u l t i n g e f f e c t upon w e a t h e r i n g 

and upon s e t t l e m e n t . 

C a r b o n i f e r o u s Limestone S e r i e s 

Cementstone Group - The Cementstones, b e i n g p e r i p h e r a l 

t o the l a v a s and agglomerates o f the C h e v i o t m a s s i f , are m a i n l y 
48 

o u t s i d e the densest area o f n a t i v e p o p u l a t i o n . The s i t e s 
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t e n d t o a v o i d t h e Group because o f the more f a v o u r a b l e s i t i n g 

c h a r a c t e r i s t i c s o f the l e s s e r o s i v e r o c k s . 

On t h e s o u t h s i d e o f the C h e v i o t m a s s i f the cementstones 

are t h i n and o f t e n mixed w i t h shales and sandstones, The m a t e r i a l 

i s e a s i l y weathered b u t the s o i l i s l i t t e r e d w i t h rounded 

xvater-worn pebbles and i s d i f f i c u l t t o c u l t i v a t e . The s e t t l e m e n t s 

on the cementstones are dominated by o t h e r s i t i n g c h a r a c t e r i s t i c s 
49 

Robert's Law (now d e s t r o y e d ) , i s on a s o u t h e r n e x t e n s i o n o f 
a cementstone r i d g e i n t h e south-west c o r n e r o f the A l n w i c k / R o t h -

bury D r i f t Map. Two m i l e s t o the n o r t h , B l a c k c h e s t e r H i l l ' ' 0 

51 

and W h i t c h e s t e r are place-name evidence o f the p o s s i b l e 

e x i s t e n c e o f n a t i v e s i t e s . The r e m a i n i n g f o u r s i t e s on 

cementstone t o the east o f t h e l a t t e r , are l i k e w i s e on v a l l e y 

spurs and a l o n g the edge o f r i d g e s - hence g e o m o r p h o l o g i c a l l y 

t h e y are more dominant. 
52 

The g e n e r a l tendency i s r e f l e c t e d on the Rothbury D r i f t Map 

The f o u r s i t e s on the cementstone, o f which one i s a place-name -^ 
V 

are a l l much l o w e r i n e l e v a t i o n than the Rothbury h i l l f o r t s t o 
54 

the e a s t . Tosson Burgh i s ramparted w i t h double d i t c h e s and 

i s on a promontory on the l o w e r slopes o f the n o r t h e r n Simonside 

H i l l s , b u t the o t h e r two s i t e s are bothr-on v a l l e y bottoms and 

s i n g l e - w a l l e d . 

F e l l Sandstone Group - T h i s coarse and massive sandstone 

forms b o l d escarpments across much o f the c o u n t r y around the 
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C h e v i o t s and a l o n g the Border c o u n t r y t o the n o r t h . These beds 

have a h i g h arenaceous c o n t e n t and hence weather down to sand, 

and as i n the west, the i r o n - p a n s i n t e r f e r e w i t h the drainage 

p a t t e r n . G e n e r a l l y , t h e r e f o r e , i t i s t h e physiography o f the 

f e l l sandstone landscape w h i c h a t t r a c t s the s e t t l e m e n t . 
55 

I n n o r t h Northumberland , the f e l l sandstone o u t c r o p 

s t r e t c h i n g southwards from the mouth o f the Tweed t o Doddington 

Moor and the T i l l and down t o 'w'eetwood Moor, forms a f i n e p l a t ­

form f o r s e t t l e m e n t above the f l a t r i v e r v a l l e y o f the T i l l . 

T h i s e f f e c t i s b r o u g h t o u t by the l a c k o f s i t e s on t h i s f l o o d 

p l a i n . A f t e r a gap o f e i g h t t o t e n m i l e s , the sandstone c o n t i n u e s 

from A l n w i c k Moor bending westwards t h r o u g h the Coquet v a l l e y 

a t Rothbury t o Upper N o r t h Tyne and Upper Redesdale. N a t i v e 

s e t t l e m e n t s u t i l i s e t h i s g r e a t sweep o f r o c k , by s i t i n g on t h e 

many h i g h defended p l a c e s t h a t the c o n f o r m a t i o n o f f e r s . 

I n more d e t a i l , we f i n d t h a t the m a j o r i t y o f n a t i v e s i t e s 
56 

on the f e l l sandstone o f the A l n w i c k / R o t h b u r y a r e a , are 

e x t r e m e l y d e f e n s i v e i n t y p e . O l d Bewick^'' a unique d o u b l e -

ramparted, d o u b l e - d i t c h e d s i t e l i e s on the edge o f a steep 

c l i f f above the Breamish, f a c i n g southwards. Ross Castle' 7 

an o v a l h i l l t o p s i t e i s on the w e s t e r n escarpment o f a f e l l 
59 

sandstone b l o c k . Hepburn Crags i s a c l i f f s i t e a m i l e f u r t h e r 

t o the s o u t h . The Eglinghara Burn has c u t down t h r o u g h the 

sandstone r i d g e s o u t h o f Old Bewick, b u t the d i s t r i b u t i o n o f 



s i t e s continues above the v a l l e y f l o o r on Beanley Moor. 
60 

Beanley P l a n t a t i o n w i t h i t s t r i p l e ramparts and i t s command 

over the route toivards Alnwick and Powburn, i s the most 

dominant of the s i t e s , but Jenny's Lantern*^, T i t l i n g t o n 
62 63 Mount , and The Ringses , are a l l h e a v i l y defended w i t h 

two or more ramparts enclosing hut c i r c l e s and hollow p i t s , 

although the enclosed areas are small a t h a l f to three-quarters 
6k 65 of an acre. Although Bla wearie and Camp Pl a n t a t i o n appear 

to be i n v a l l e y s , they top steep d e c l i v i t i e s above the stream 

beds and have every i n d i c a t i o n of defensive s i t i n g . To the 

east and south, on i s o l a t e d outcrops of sandstone, other 

settlements f o l l o w the same general p a t t e r n . Honey H i l l , South 
66 

Charlton i s on the northern peak of a r i d g e ; Castle H i l l , 
67 

C a l l a l y w i t h a splendid view of the middle t r a c t of the Aln 

dominates the western end of C a l l a l y Crags, defended by two ramparts on the south and east and three on the west; and 

>ub] 
r,.69 

68 
Broomwood i s "on r i s i n g ground, very stony, w i t h a double 
d i t c h and a good view southward from Shawdon to Shipley* 

The same general p i c t u r e also applies to s i t e s f u r t h e r west 
70 71 72 73 around Rothbury . Lordenshaws , Old Rothbury , W e s t h i l l s , 
74 

and L i t t l e M i l l , a l l have two or more ramparts, and are t y p i c a l 

h i l l f o r t s on h i l l c r e s t s . The broad sweep of sandstone provides 

ex c e l l e n t aspect f o r s i t e s capable of defence. 

This d e t a i l e d analysis i s necessary to e s t a b l i s h t h a t f e l l 
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sandstone outcrops o f f e r e x c e l l e n t s i t e s f o r the defensive type 

of n a t i v e settlement. The m a j o r i t y of s i t e s mentioned above 

place defence of the i n h a b i t a n t s as a prime f a c t o r of c o n s t r u c t i o n . 

Scremerston Coal Measures - I n Northumberland, t h i s Group 

consists of sandstones and shales w i t h some coal measures of 
75 

wholly estuarine or freshwater character . They outcrop i n a 

narrow b e l t from the mouth of the Tweed to Alnwick, i n 

Redesdale, i n the Tyne v a l l e y above V/ark, and much of the ground 

southwards towards the Roman Wall . There appears to be no 

s i g n i f i c a n t r e l a t i o n s h i p between t h i s Group and native s i t e s , 

despite the f a i r l y large area which the Group occupies. 

Limestone Group - Sandstones and shales s t i l l predominate 

i n t h i s Group but limestones occur at i n t e r v a l s of 100 f e e t or 
77 

so w i t h thicknesses of 50 to 60 f e e t , throughout the north-east. 

The main b e l t runs along the coast from the Tweed towards 

the Aln and then south-west towards the South Tyne before t u r n i n g 

south to the dales of the Fennines and noteably Redesdale. The 

limestones y i e l d good s o i l s wherever they outcrop. The c u l t i v a t i o n 

terraces seemingly associated w i t h many nat i v e s i t e s i n Lov/er 

Redesdale and North Tynedale may be a r e f l e c t i o n of the q u a l i t i e s 
78 

of drainage o f f e r e d by limestone scenery . However, the 
general d i s t r i b u t i o n s of limestone and native s i t e s i n Northumberland 

79 

and Durham'7 do not appear to be associated. North of the Aln 

where the limestone b e l t f r i n g e s the coast, native settlements 
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predominate i n l a n d . I n the Upper Wansbeck region, the settlements 

spread westwards i n t o Upper North Tynedale w i t h no p a r t i c u l a r 

p u l l towards the limestone parent rock. I n the extreme south 

of Northumberland south of the Roman V/all, the limestone i s bare 

of n a t i v e settlement, but t h i s may be a t t r i b u t e d to economic 

and s o c i a l conditions r a t h e r than to geology. 

The limestone of west Durham appears to a t t r a c t possible 

n a t i v e s i t e s to the c e n t r a l p o r t i o n of the outcrop. The 

r e l a t i v e density of s i t e s i s probably due to the route character­

i s t i c s of the Wear v a l l e y as a throughway i n t o the Pennine 

i n t e r i o r and over to the Eden v a l l e y , more than a t t r a c t a b i l i t y 

of the rock type. 

M i l l s t o n e G r i t 

I n Northumberland and Durham the m i l l s t o n e g r i t i s defined 

as comprising the measures l y i n g between the lowest coal of 
80 

the coal measures and the highest limestone . I n Durham, 

three g r i t s are parted by masses of shales and clays, the 

whole being about 300 f e e t t h i c k . These outcrop between the 

Upper Wear and the Derwent and across middle Teesdale. Native 
81 

settlements tend to avoid the g r i t areas, but the lack of 

s i t e s makes any comparison weak. 

The g r i t s are arenaceous and carry about 15% of clayey 

matter, and therefore the landscape i s n e i t h e r sharp and craggy 

i n form, nor a mass of weathered rock debris, but more r o l l i n g 
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and smooth. I n Northumberland, the b e l t of g r i t s runs south­

west from the mouth of the Coquet to the Tyne a t S t o c k s f i e l d , 

and i s t h i c k l y covered w i t h d r i f t m a t e r i a l . Approaching the 

Derwent, the d r i f t cover i s less t h i c k and the g r i t s weather 

to form poor s o i l s . 

Coal Measures 

The sequence of coal measures i s incomplete i n Cumberland, 

Northumberland and Durham, f o r some of the upper measures were 

removed by denudation before the covering of Permian and T r i a s s i c 
82 

Rocks . Only along the western e.dge of the outcrop are the 

measures exposed and then the high s i l i c a and low a l k a l i content 

det r a c t s from the f e r t i l i t y of the top s o i l making the pastures 
bad grazing lands. The measures were not important as settlement 

83 

areas. I n Durham the m a j o r i t y of possible n a t i v e s i t e s are 

upon coal measures, but t h i s i s because the s e r i e s occupies 

the large c e n t r a l area between the Carboniferous Limestone 

of the west and the coastal p l a i n of the east. 

Igneous Rocks 

The i n t r u s i v e rocks associated w i t h the Carboniferous 

s t r a t a comprise s i l l s and dykes. The most important of the former 

i s the Great Whin S i l l which outcrops at i n t e r v a l s across 

Northumberland and north-east Cumberland along the Pennine 
8*f 

escarpment and i n Teesdale . I n areas free from d r i f t the 

S i l l forms escarpments and i s responsible f o r c l i f f s and 
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w a t e r f a l l s , i n c l u d i n g High Force i n Teesdale. The rock 

weathers to a r i c h s o i l , but the c h i e f c h a r a c t e r i s t i c of the 

formation, the a b i l i t y to provide a strong defensive p o s i t i o n , 

probably the most determining f a c t o r of n a t i v e s i t i n g . The 

outcrop curving around Budle Bay by B e l f o r d i n the n o r t h , i s the 

f i n a l escarpment before the c o a s t a l p l a i n , and i t i s the 

extremity of the north-south chains of s i t e s s t r e t c h i n g from 

the Aln to B e l f o r d . I n the south-west, the Whin S i l l escarpment 

provides an e x c e l l e n t base f o r Hadrian's Wall. The native s i t e s 

which s t r e t c h along t h i s escarpment are probably more associated 

w i t h the Homan A-/orks than w i t h the rock iputcrop. Lack of 

dating evidence excludes a f i r m opinion upon t h i s p o s s i b i l i t y . 

Perrao-Triassic 

The Magnesian Limestone east of the Pennines extends from 

the Durham coastal area between South Shields and Hartlepool 

i n l a n d to F e r r y h i l l and Darlington w i t h a narrow extension 

southwards to Eipon i n Yorkshire. The lower p o r t i o n of the 

outcrop i s hard, grey limestone and dolomite forming a 

prominent escarpment. The higher beds, east of a l i n e running 

south from Sunderland, are s o f t l i g h t - c o l o u r e d dolomites. A l l 

the Permian s o i l s are very porous and o f f e r e x c e l l e n t drainage , 

but much of the outcrops are covered by a t h i c k mantle of 

d r i f t . The s p a r s i t y of s i t e s i n County Durham f o r b i d s any 

f u r t h e r c o r r e l a t i o n between settlement and Magnesian Limestone. 
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Jurassic 

The only remnants of t h i s system i n the n o r t h are to be 

found near C a r l i s l e , around Great Orton, where exposure i s 

extremely l i m i t e d , and i n the Cleveland HilLls where the Lower 

Lias are s o f t shales, Upper O o l i t e sandstones, and shales w i t h 

limestones. 
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TABLE 1 GEOLOGICAL HISTORY OF THE NORTH 

Periods 

POST-GLACIAL 

GLACIAL 

MIOCENE 

JURASSIC 

TRIASSIC 

PERMIAN 

CARBONIFEROUS 

GREAT ORTON 

Deposits 

Blov/n Sand, Peat, AlluZium, 
Raised Beaches, Submerged Forest. 

Boulder Clays, Sands and Gravels. 
Unconformity 

Igneous Dykes. 

Shales and Limestones. 

Red Shales and Sandstones. 

MAGNESIAN LIMESTONE Shales, Sandstones and 
Breccias. 

Unconformity 
IGNEOUS ASSOCIATION WHIN SILL 
COAL MEASURES 
MILLSTONE GRIT 

LIMESTONE GROUP Shales, Sandstones, Coals 
SCREMERSTON COAL GROUP Limestones, Conglomerates 
FELL SANDSTONE GROUP Basalts. 
CEMENTSTONE GROUP 

OLD RED SANDSTONE GRANITES, LAVAS AND AGGLOMERATES 
Granites and other Plutonic 
Igneous masses; lavas and Agglom­
erates. 

Unconformity 

SILURIAN LUDLOW SERIES 
WENLOCK SERIES 
LLANDOVERY SERIES 

Shales and Sandstones. 

ORDOVICIAN ASHGILL SERIES Shales o v e r l y i n g 
CONISTON LIMESTONE SERIES Limestones. 
BORROWDALE VOLCANIC SERIES Unconformity 
SKIDDAW SLATE SERIES Lavas and Ashes. 

Shales, G r i t s and 
Sandstones. 

Adapted from Eastwood, T . , ' B r i t i s h Regional Geology. 
Northern England', O 9 6 3 ) , P»3- H.M.S.O. 
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CHAPTER 2 CLIMATE AND VEGETATION 

I n 1957» R.J.Braidwood lamented "the almost complete l a c k 

of comprehension on the part of archaeologists of (a) the 

necessity of understanding the enviroment as a f u n c t i o n i n g 

e n t i t y , before c u l t u r a l i n t e r p r e t a t i o n could proceed, and (b) 

the f u l l i n t e r p r e t i v e p o t e n t i a l of n o n - a r t i f a c t u r a l m a t e r i a l s " . 
2 

J.Desmond Clark echoes t h i s idea by s t a t i n g ". . . i t i s 

e s s e n t i a l t h a t the enviroment and e c o l o g i c a l s e t t i n g of 

cu l t u r e s . . . be established as accurately as possible, f o r , 

without t h i s knowledge, we can hardly begin t o i n t e r p r e t the 

c u l t u r a l evidence. I t i s necessary to know the nature of faunas, 

of vegetation and clim a t e , of kinds of forms of raw m a t e r i a l s , 

a v a i l a b l e to man or so on". Thus, using p o l l e n analysis as a 
3 

study p r e r e q u i s i t e t o p r e h i s t o r i c i n t e r p r e t a t i o n , P i t t i o n i 

emphasised the value of the geographical/archaeological 

r e l a t i o n s h i p . A p p l i c a t i o n of t h i s idea t o the study of the 

pre-Roman and Roman I r o n Age i n the no r t h of England, should 

give a f u l l e r p i c t u r e of man i n h i s enviroment. 

Climate and vegetation of I r o n Age England i n the n o r t h 

are i n e v i t a b l y l i n k e d , the l a t t e r responding t o v a r i a t i o n s 

i n the former. Man, i n his enviroment, reacted by adapting 

hi s way of l i f e to p a r t i c u l a r c o n d i t i o n s . Modern man i s s t i l l 

governed to a great extent by the s p e c i f i c conditions of h i s 
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enviroment, although he possesses the techn o l o g i c a l a b i l i t y 

t o create h i s own a r t i f i c i a l enviroment. I r o n Age man lacked 

these t e c h n o l o g i c a l aids and was t i e d to h i s surroundings t o 

a greater e x t e n t . I t i s important t o t r y and understand 

e x a c t l y what these surroundings were, to place the natives i n 

t h e i r h i s t o r i c a l context, and to do t h i s we are able t o draw 

upon the researches of b o t a n i s t s , g e o l o g i s t s and geographers, 

and apply the r e s u l t s t o our present knowledge of the people 

of I r o n Age n o r t h England. 

ALTITUDE 

The exposed p o s i t i o n s and extreme heights above sea-level 

of some nat i v e settlements lead us to question whether there 

was any s i g n i f i c a n t c l i m a t i c d i f f e r e n c e between the I r o n Age 

and the present day. On Rotherhope Heights near Alston i n 

Cumberland, Hutchinson noted s e m i - c i r c u l a r ramparts a t 1858 
if 

f e e t ; and on nearby Bellbeaver Rigg a t 2000 f e e t K.Jenkinson 

noted s i m i l a r earthworks"^. Also, a t about 2000 f e e t overlooking 

the Eden v a l l e y on Melmerby Scar, there i s an extensive 

defended s i t e w i t h traces of three ramparts plus hut c i r c l e s 

s i t u a t e d on the stone outcrop on top of the r i d g e . The close 

proximity of the Roman Maiden Way to the south may provide p a r t 

of the answer t o the foundation of the settlement . The 

h i l l - f o r t a t Carrock F e l l , f i v e acres i n s i z e , i s a t a height 

of 217^ f e e t , and according t o R.G.Collingwood belonging to the 
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e a r l y I r o n Age series , and being probably s l i g h t e d under 

Vespasian i n the l a t e f i r s t century A.D. The height of the 

h i l l - f o r t does not give us any clue as to the conditions 
g 

of s i t i n g . As T.Donald noted i n 179^ » meadows were only 520 

f e e t below the f o r t . I n r e l a t i o n s h i p to the surrounding 

landscape, the h i l l - f o r t i s not severely s i t e d . Castle Folds 

on Great Asby Scar a t 1350 f e e t , i s a defended c l i f f s i t e w i t h 
9 

one rampart and ten huts b u i l t i n t o the v/all i n t e r i o r . Richmond 

suggests Roman inf l u e n c e i n the w a l l c o n s t r u c t i o n as at Ewe 

Close, Yanwath, H u g i l l and Lanthwaite Green, i m p l y i n g Roman 

Ir o n Age foundation. 

I n Northumberland, only Fligh Knowes, Alnham, a t 1225 f e e t 

s t r i k e s one as being excessively high. G.Jobey found here a 
10 

double-palisaded homestead of probably pre-Roman i r o n Age 

o r i g i n . 

This small number of s i t e s may be supplemented by those othe 

s i t e s which are s i t u a t e d around the 1000 f o o t contour. 

Noteable groups are the farmstead v i l l a g e s of Crosby Ravensworth 

Crosby G a r r e t t and Asby i n Westmorland, the h i l l - f o r t s of 

V/est College. Burn, and Yeavering B e l l i n Northumberland. 

The l a t t e r s i t e , 13̂ - acres i n size and showing abundant traces 

of i n t e r n a l occupation, i s 1182 f e e t high a t the summit and 
11 

on the exposed northern f r i n g e of the Cheviot massif . Site d 

w i t h an impression of s t r a t e g y , one i s l e f t to consider the 
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harshness of l i f e a t t h a t a l t i t u d e and exposure. 

CLIMATE/VEGETATION RELATIONSHIP 

Fluctuat i o n s of climate i n B r i t a i n , present one aspect 

of r e l a t i v e chronology as they may be observed i n geo l o g i c a l 

s t r u c t u r e as landform traces of former ice-sheets - meltwater 

deposits of g l a c i f l u v i a l gravels, sands, clays and other 

varved sediments; moraines; kaines; eskers and aggraded terr a c e s . 

Examination of these deposits may give some s o r t of r e l a t i v e 

chronology - but only f o r the region i n which they are deposited. 

Other i n f o r m a t i o n ; traces of r a i n f a l l v a r i a t i o n , p l u v i a l or 

i n t e r p l u v i a l ; changes i n r e l a t i v e l e v e l s of land and sea; and 

changes i n f l o r a and fauna, used i n co-ordination w i t h g e o l o g i c a l 

and geomorphological f i n d s , should b u i l d up a f a i r l y accurate 

r e l a t i v e chronology i n which to f i t I r o n Age man. 
12 

Tansley gives us a p i c t u r e of B r i t i s h vegetation from 
13 

the end of the P a l a e o l i t h i c to the H i s t o r i c period . I t i s 

worth examining h i s f i n d i n g s i n d e t a i l , to give us an idea 

of the landscape then, compared w i t h t h a t of the present day. 

The contrast between l i v i n g conditions of I r o n Age and Modern 

s o c i e t i e s w i l l then become apparant. Using the terminology 

of B l y t h and Sernander, Tansley has divi d e d p o s t - g l a c i a l h i s t o r y 

i n t o seven stages from the Subarctic of 9000 B.C. to Recent, 

A.D. 500 to the present. The c l i m a t i c f l u c t u a t i o n s of the 

pre-Boreal, Boreal and A t l a n t i c , through cold and dry, warm 
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and dry, to warm and wet, a f f e c t e d vegetation and consequently 

man, so c l o s e l y l i n k e d t o h i s envirbment. The b i r c h and pine 

of the colder climates gave way to hazel, oak, elm and alder 

of the M e s o l i t h i c era. With the onset of the Sub-Boreal phase 

i n about 2000 B.C., our i n t e r e s t i s stimulated by the extension 

of N e o l i t h i c upland grassland through human i n f l u e n c e a t the 

same time as the disappearance of the lime which marks 

p a r t i c u l a r l y warm and wet c l i m a t i c c o n d i t i o n s . Other evidence 

f o r d r i e r conditions comes from the check upon bog growth during 

the Bronze Age. With the beginning of the I r o n Age, Tansley 

sees the formation of younger sphagnum peat and the spread of 

beech, i n d i c a t i v e of the onset of the cold and wet Subatlantic 

period. The infl u e n c e upon man was met by the i n c r e a s i n g 

d e s t r u c t i o n of f o r e s t and a great increase i n a g r i c u l t u r e and 

pasture grazing. I n the n o r t h we are e n t i t l e d to assume t h a t 

the r a i n f a l l during the I r o n Age was comparable w i t h t h a t of 

today, although the temperatures were probably lower. 
14 

C.E.P.Brooks gives us a p i c t u r e of B r i t i s h vegetation 

from the end of the Bronze Age and i t s r e l a t i o n s h i p w i t h known 

possible r a i n f a l l chronology. The e a r l y I r o n Age was a period 

of great peat formation; the peat beds on the F r i s i a n dunes 

between two la y e r s of blown sand are dated to 100 B.C. At 
15 

Lonsdale i n North Lancashire , a study of the peat mosses shows 

t h a t f o r t h i s area the Sub-Boreal period was marked by d r i e r 
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weather conditions f a c i l i t a t i n g the checking of the growth 
of bogs i n upland areas, and the lo c a l increase of pine and yew, 
and therefore the extension of upland grassland for ca t t l e and-.". 
sheep grazing. These higher areas probably contrasted 

strongly with the tree-choked valleys and were therefore settled 
more extensively. The wetter Sub-Atlantic period brought the 
spread of sphagnum and peat. This factor was detrimental to 
the extension of the uplands, and with lowland tree-clearing, 

16 
led to the discontinuity of occupation of the area 

In agreement with t h i s general pattern of post-glacial 
climatic and vegetational history, i s the meteorologist 

17 
G.Manley . He calculated that the summer temperatures were 
about cooler that the Sub-Boreal phase for the early Iron 
Age, and the winters rather mild due to much wind and cloud. 
He makes the point that during the Roman occupation, "the 
evidence favours the view that the climate of southern England 
was s t i l l rather damper than at present; but i t i s extremely 
d i f f i c u l t to say how much of thi s was attributable to the 

18 
extensive damp uncleared and undrained forest and marsh" . 
POLLEN ANALYSIS 

The next l o g i c a l step i n the investigation should be to 
examine the detailed evidence for particular areas. Pollen 
analysis provides us with a clue to the conditions of the 
micro-region. Pollen analysis may be considered more valuable 
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to the chronological record by providing the type of f l o r a 
and fauna i n any one area, but i t cannot give a detailed 

19 picture of the whole area of north England. In 1956 Godwin 
used pollen analysis to indicate i n great d e t a i l vegetation 
changes resul t i n g from climatic v a r i a t i o n . In B r i t a i n , he found 
a widespread d i s t r i b u t i o n of spruce, f i r and heath during the 
l a s t i n t e r g l a c i a l suggesting that the climate then was wet 
and cold. Post-glacially, he observed the d i s t r i b u t i o n of these 
plants extended to a lesser extent, and that the beech was 
being replaced by the hornbeam. When applied to north England, 
pollen analysis provides an easier interpretation of general 
climatic conditions for the Iron Age. I t does not provide an 
answer to the problem of deducing climatic phases throughout the 
whole of the north of England for the duration of the Iron 
Age. 

Particularly i n the north Pennines,in 1932, Raistrick and 
Blackburn produced the f i r s t comprehensive study of the area 

20 
using the results of pollen analysis . They found that most 
of t h e i r records ended i n the Sub-Boreal period because many 
of the upland peats became p a r t i a l l y dried, and heather grew 
freely upon them, and the conditions favouring the preservation 
of pollen ceased. In the case of Catton Carr, south of Hexham, 
and possibly Colt Crag, Gunnerton, peat formation continued 
through the Sub-Boreal period and the pollen indicated an 
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increase i n pine, birch and heather on higher levels of the 
f e l l s . The return of the wet conditions i n the Sub-Atlantic 
i n i t i a t e d many of the present v/et bogs and mosses, based on the 
older peats, but containing l i t t l e or no tree pollen. In the 
lowlands, the increased ra i n i n the Sub-Atlantic times resulted, 
i n many cases, i n the f i n a l s i l t i n g up of ponds such as 
Prestivick Carr and Newbiggin Carr, i n upper Blythdale and 
north of Blyth on the coast, respectively. 

1.6 kilometres to the south of Housesteads Roman f o r t i s 
a bog called Muckle Moss. I n 196O, Pearson carried out an 
extensive pollen analysis of thi s bog associating his recordings 

21 

with the known history of man i n the area . He concluded 
that the occurrence of planjtago and compositae, was associated 
with the c u l t i v a t i o n of the land within the immediate region. 
The horizon at which plantago pollen was f i r s t recorded 
corresponded to a date A.D. 100-200. Housesteads to the north 
was occupied during t h i s period and the c u l t i v a t i o n of the 
ground may have influenced the N.A.P.(Non-Arboreal Pollen) 
spectra and more recent horizons of the bog p r o f i l e above 
270 cms. Pearson noted cereal pollen i n his p r o f i l e above 
150 cms., with some down to 270 cms. He dated the 150 cm. 
horizon to A.D. 1000 - a date when Sewingshields Castle 3.2 

Ions, to the north east of Muckle Moss, was a farm of Hexham 
Abbey. Coupled with t h i s evidence, Pearson noticed that there 



was only a s l i g h t decrease i n tree pollen rain above 255 cms. 
horizon, and a marked increase i n the rate of peat accumulation. 
Above 250 cms., he found that there were three peaks of 
sphagnum growth but he attached no significance to th i s 
phenomenon u n t i l there was proved a more direct correlation 
between d e f i n i t e stratigrasphic evidence and the peaks themselves. 

22 

I n 196^, Chapman analysed the ecology of Coom Rigg Moss 
i n Northumberland, situated 25 miles north east of Carlisle 
and 10 miles west of Bellingham, on the watershed between the 
I r t h i n g and the Chirdon Burn at a height of a thousand feet. 
He took the V l l b / V I I I horizon at 2^0 cms., to be dated about 
500 B.C. and the V I I I Mod. horizon at 125 cms. about A.D. 600. 

Chapman's p r o f i l e showed that the T.P.F. (Tree Pollen Frequency) 
decreased from the V l l b / V I I I boundary i n the Early Iron Age, 
dropping even lower at 120 cms. i n the Sub-Roman period. The 
graph of the NAP/AP (Non-Arboreal Pollen/Arboreal Pollen) rises 
at the V I I I boundary with Vllb but remains steady u n t i l the 
end of the Iron Age, when i t rises sharply. The f i r s t appearance 
of plantago pollen and other herbaceous pollens i n any quantity 
occurs about one t h i r d of the way through zone V l l b . This 
probably relates to the a c t i v i t i e s of Neolithic people i n the 23 2.k west , and Bronze Age people to the east . Plantago shows a 
peak i n both of the p r o f i l e s that Chapman took across the bog, 
just a f t e r the beginning of zone V I I I and then drops to only 
a l i t t l e more than i t s e a r l i e r values. Fraxinus, a species 



probably favoured by forest clearance and increase i n l i g h t , 
graminae, cyperaceae and ericaeae, also show peaks at t h i s levei 
There must be some speculation as to the people responsible 
for t h i s phase of deforestation, but i f zone VTIb/VTII boundary 
i s taken as 500 B.C. , i t would seem l i k e l y that i t precedes 
the Roman occupation i n the north of England, possibly due to 
the Votadini people moving northwards about the time of the 
Roman Conquest i n the south of England. 
CORRELATION 

An interesting exercise i n speculation would be to 
correlate the known defended native sites i n the north of 

26 
B r i t a i n with modern r a i n f a l l figures assuming a close 

27 
s i m i l a r i t y between Iron Age and modern r a i n f a l l . The highest 
r a i n f a l l belts are to be found i n the Cumbrian mountains of 
the west, and the Cross F e l l range of the northern Pennines. 
The Cheviot massif of Northumberland i s surprisingly dry for 
i t s height and exposure. Low r a i n f a l l belts are found up the 
Eden valley and east Northumberland and Durham. I f defended 
native sites are plotted against these r a i n f a l l b e l ts, the 
pattern emerges of settlement concentration along the Cheviot 
fri n g e , the Cumbrian massif peripheral, and the sides of the 
Eden valley. A s t a t i s t i c a l correlation between the d i s t r i b u t i o n 
of these defended sites and the d i f f e r e n t r a i n f a l l b e l t s , 

28 
using K.Pearson's Product Moment Coefficient , results i n 



there being no s i g n i f i c a n t relationship between the two factors. 
This means that the s i t i n g of such settlements was neither 
geared to regions where plenteous r a i n f a l l was available, nor 
was i t connected with regions of low r a i n f a l l . We must therefore 
look further a f i e l d f or s i t i n g factors. For the calculation, 
the number of sites within r a i n f a l l belts divided into the area 
of each b e l t were plotted against the maximum r a i n f a l l figure of 
each seperate b e l t . The r e s u l t , + 0 . 1 8 8 , shows that the d i s t r i b u t i o n 
of defended native sites i n north England was not related to the 
r a i n f a l l climatic factor. This negative evidence has as much 
value as a positive r e s u l t . 
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TABLE 2 . TABLE OF BRITISH POST-GLACIAL HISTORY 

CLIMATIC RECORDS OF 
PERIODS ACCORDING TO 
BLYTT AND SERNANDER 

FOREST VEGETATION HUMAN ARCH 
INFLUENCE PERIODS 

ON VEGETATION 
B.C. 
9000 SUBARCTIC Cold and Dry Dryas Vegetation End of 

Palaeolithic 
8000 PREBOREAL Fluctuations 

of climate 

7000 BOREAL 

6000 

5000 

*fOOO ATLANTIC Warm and Wet 

3000 

Birch and Pine: 
some Hazel and 
Oak and a l i t t l e 
Elm and Alder i n 
Eastern England 

Warm and Dry Birch and then 
Pine dominant 
Hazel maximum 
Expansion of 
Mixed Oak forest 
Recession of Pine 
and great increase 
of Alder 

Mixed Oak forest . 
dominant(Sphagnum 
vigourous i n wetter 
climates) 

Mesolithic 

Climatic 
optimum'? 

2000 SUB-BOREAL Drier 

1000 

Local increase of 
Pine and Yew 
Disappearance of 
Lime. Entry of 
scattered Beech 
Bog growth 
checked 

0 SUBATLANTIC Cold and Wet 
Formation of . 
younger Sphagnum 
peat? spread of 
Beech 

Extension of n j3 Neo-upland g r a s s I i t h i c land under 
human influence: 
Increase of 
Agriculture 

Bronze Age 

Iron Age 

A.D. 
1000 RECENT ?Warmer and Drier 

Adapted from Tansley,(1939),P«150. 

Increasing H i s t o r i c a l 
destructiai Period 
of forest: 
great increase 
of agriculture 
and pasture: 
spread of weeds 
of c u l t i v a t i o n 
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DIAGRAM 1 STRATIGRAPHY OF MOSSES OF PEAT IN LONSDALE, 
NORTH LANCASHIRE. 

Existing 
Eriophoretum 
Grey spongy 
Sphagnum peat 
Mixed brown 
Eriophoreturn, 
Calluna, and 
Sphagnum peat 
Red slimy 
Sphagnum peat 
Birch and Pine 
i n s i t u 
Phragmites, 
Cladium and 
Carex peat 

777777m SUB-ATLANTIC PEAT 

LIMITING HORIZON 

SUB-BOREAL PEAT 

X X X X X 
X X X X 
X X X X X 
X X X X 
X X X X X 
X X X X 
X X X X X 
a * * VTL 
/ / / / / FEN AND REEDSV/AMP 
/ / / / / PEAT 
/ / / / /• 

FOULSIIAW MOSS 

LAKE MARL 

Top 
destroyed 

X X X X X 
X X X X 
X X X X X 
X X X X 
X X X X X 
X X X X 

I I Z I i n i E Birch 
X X X X i n s i t u 
/ / / / / 
/ / / / / 
* * * * * 
* + * * 

* * * * * 
* * * * 

+ .+ . + . + .+ 
I I I I I I i i n 

I I I I I I i t t i 

I I o" b" o"olf 

"BURTON LAKE" 
Note: 

These raised peat mosses were b u i l t up above fens, the 
basal peat consisting of the remains of fen and reedswamp 
plants. In Foulshaw Moss, the layer of pine and birch 
stumps i n s i t u marks the onset of drier conditions 
permitting the invasion of trees, which v/ere l a t e r 
engulfed i n bog-moss. The mixdd brown Sub-Boreal peat 
consists of bog-moss, cotton grass and. heather. The 
upper-most layer of grey spongy Sphagnum peat was formed 
i n the wetter Sub-Atlantic period and continued down to 
the 19th.century when the moss became dr i e r and was 
occupied by a surface vegetation of cotton grass. 

In the generalised section through the peat of the 
old "Burton Lake" basin, the shell marl deposited on the 
lake floo r i s overlaid by reedswamp and fen peat, and thi s 
again by the same types of Sub-Boreal peat with birch stumps,, 
i n s i t u at the base and Sub-Atlantic peat. 

Adapted from Pearsall, W.H. , Journ.Ecol. ?4 (19 zl?) ,p.137 
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CHAPTER 3 LANS QUALITY 
In 1950 the North East Development Association produced 

a Land Quality Classification of Northumberland and Durham . 
They s p l i t the land i n t o a basic t r i p a r t i t e d i v i s i o n . Category 
1 s o i l series giving rise to good quality land. Category 2 

defective i n two factors:- (a) Site - too elevated or on 
steep slopes or bad aspect (b) S o i l factors - deficient 
because of shallowness, inadequate depth for c u l t i v a t i o n or 
imperfect drainage conditions. Category 3 where s i t e conditions 
deteriorate - where extreme elevation, steep slopes, bad aspect, 
poor s o i l conditions due to increased heaviness i n texture, 
and shallowness or very i n f e r i o r moisture conditions. These 
major divisions are further divided i n t o sections. 

The d i s t r i b u t i o n of native sites may well correlate with 
the i n t e n s i t y of c u l t i v a t i o n of s o i l s , and give a warped picture 
of t h e i r relationship. An example of th i s i s to be seen i n the 
eastern plain of Northumberland where there i s a hint that the 
native population was a great deal more widespread than that 
envisaged by historians to date. The information comes from 
a i r photographs taken i n the l a s t few years of the central 
coastal plains of the east, by J.K.St.Joseph and Dr.N.McCord. 
The l a t t e r has found sites by crop-marks at Mitford (NZ /173^), 

south West House (NZ/1579), Newsham Farms (NZ/3078), Seghill 
(NZ /2873), Burradon (NZ/2773), and Hartburn (NZ/O806) which 
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appear to be a small homestead within a r e c t i l i n e a r enclosure. 
These are a l l on the east coastal plain of Northumberland. 

The same annihilation of h i s t o r i c a l evidence probably took 
place i n the Lake D i s t r i c t . The most d i s t i n c t of the farmstead 
villages i n the parishes of Crosby Ravensworth and Crosby 
Garrett, may have had a much wider d i s t r i b u t i o n lower i n the 
Eden valley i t s e l f , although the l i k l i h o o d of forest f i l l i n g 
much of the water course, i s great. Modern agriculture, 
which i s highly intensive up to at least 600 feet, makes use 
of the warm well-drained soils of the valley. These may well 
have been worked by native and Roman al i k e , as would have the 
l a t e r a l and terminal moraines of the valley sides and ends, 
being loose and porous i n texture. 
DURHAM 

I t i s extremely d i f f i c u l t to attempt to correlate the 
d i s t r i b u t i o n of known sites i n County Durham with land quality 
because of the low density of settlement. Near Chester-le-Street 
and i n a narrow b e l t south of Sunderland to the Tees, i s a 

2 

comparatively large area of good quality land . The s o i l s 
are derived from parent material of a very varied o r i g i n 
from boulder clay to Triassic. Most are f a i r l y well drained 
medium to heavy loams which may or may not be calcareous. 
Simi l a r l y , between Gainford and Staindrop north of the Tees, 
the s o i l s are derived from boulder clay of Millstone G r i t 
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o r i g i n , and are mixed with a complement of other Carboniferous 
materials deposited by the Stainmore Ice. This variety of 
constituents, produces a fine variable s o i l . The lack of 
native sites i s prominent i n the Tees valley. 

Medium quality land i s widespread throughout the eastern 
half of the County, and approximately eighteen sites are o n l i t . 
Poor quality land i s confined mainly to the west of Durham, 
but there i s not a correspondingly higher percentage of 
native sit e s . This gives us a hint that Iron Age settlement 
may have been much more widespread i n the eastern half of the 
County than we have evidence f o r . Northumberland coastal plain 
we now know to have been far more densely populated than was 
f i r s t thought. The same may well apply to Durham. Air Photography 
on the same scale as that i n Northumberland would r a t i f y t h i s 
supposition. 
NORTHUMBERLAND 

In Northumberland, the s o i l series i s complex, and varies 
s i g n i f i c a n t l y from region to region, affec t i n g the quality 
of the land. Along the Tweed valley the gently undulating 
landscape has developed Category One so i l s from boulder clay 
of Old Red Sandstone o r i g i n . The soil s are variable i n depth 
and the texture and drainage conditions are satisfactory. I t 
i s immediately noticeable that native sites are strung out 
along the margin with the poorest quality Category Two s o i l s , 
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a further indication of the probability of more extensive 
settlement i n the better quality land areas. The coastal area 
between Belford and Craster also has s o i l s derived from 
boulder clay deposits of the Tweed/Cheviot Ice. They are 
reddish i n colour and of heavy texture. The influence of the 
Whin S i l l upon s o i l s i s noticeable, but t h i s influence i s not 
reflected i n the settlement d i s t r i b u t i o n . Few s i t e s , except 
around Belford on the Whin S i l l , are to be found along t h i s 
coastal b e l t . 

The widespread d i s t r i b u t i o n of Category Two land quality 
i n Northumberland, outside of the Cheviot massif, i l l u s t r a t e s 
two points. Below the Coquet, native settlement i s extremely 
sparse; and above the Coquet, native d i s t r i b u t i o n i s dispersed 
but substantial. The reasons for thi s are most l i k e l y that 
the north-eastern quarter of the County has upstanding outcrops 
of various rocks which of f e r good defensive sites, whereas the 
south-eastern quarter i s a great deal f l a t t e r and offers fewer 
defensive s i t e s . The knowledge from a i r photography that t h i s 
l a t t e r area was occupied by a particular type of homestead with 
single or double enclosure, probably not for defensive 
purposes but for enclosing c a t t l e , i s important when we consider 
Northumbria as a v/hole. We are l e f t with the question, were 
these settlements essentially part of the pre-Roman Iron Age 
possibly being timber i n construction, or were they contemporary 
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with, the defensive sites of the Cheviot peripheral to the 
north and west?. The answer to this would probably a l t e r 
the relationship between the Roman and native i n the north 

3 

as well as between areal groups of native settlements . 
Excavation of one of these plain sites i s a necessity. 

A general summing up of the Category Two land quality 
areas would be that they are of varied geological o r i g i n , 
derived from boulder clay associated with rocks of the area. 
The main soil-forming materials are Old Red Sandstone, Andesite, 
Lower Carboniferous and F e l l Sandstone boulder clays. The 
depth, texture and moisture conditions are therefore favourable 
to land u t i l i s a t i o n , but consideration of the topography 
makes i t evident that s i t i n g conditions, i n particular 
elevation and aspect, may often be unfavourable, compared 
with s i t i n g conditions further to the west. 

Category Three land q u a l i t y , that where the s i t e conditions 
deteriorate, i s spread throughout west Northumberland from 
the south Tweed valley to Tynedale and beyond i n t o Durham. The 
lack of c u l t i v a t i o n and improvement of the land has no doubt 
led to the preservation of great numbers of native sites 
around the peripheral of the Cheviot. In the i n t e r i o r of the 
massif, sites may exist but obviously to a far lesser extent 
despite the untouched state of the ground. The complete answer 
to t h i s mystery w i l l only become apparant af t e r much more 



extensive f i e l d work and interpretation of the evidence. This 
remains one of the greatest problems of the Iron Age i n the 
north. The answer does not completely l i e i n the forbidding 
aspect and exposure of landscape of the i n t e r i o r . 

k 

The Table below examines the s i t e factors and s o i l factors 
of areas throughout Northumberland and Durham, and indicates 
where the deficiencies l i e . (Reference should also be made 
to the Ordnance Survey Maps, scale 1 inch to the mile, sheets 
7 1 , 78, and 8 5 ) . 

LAND USE 
I t i s perhaps relevant to examine a few detailed examples 

of the e f f e c t , i f any, of modern land use upon the d i s t r i b u t i o n 
of native s i t e s . 

F i f t y per cent of the area of the North Hexham Land Use 
Map i s heath and moorland, and yet 63% of the sites i n the 
area are situated upon i t . 23% of the sites are on grassland, 
10% i n forest land, 1% on arable land and 1% i n urban areas. 
The great percentage of sites above the l e v e l of c u l t i v a t i o n 
i s one pointer tov/ards the overall importance of strategic 
s i t i n g . The number of grassland sites on the valley floors 
i s not so indicative of the p o s s i b i l i t y o(. a substantial 
number of valley sites because much of the grassland i s unimproved 
and marginal, although ploughing-up during the Napoleonic 
Wars at the turn of the nineteenth century, spread i n many 



cases, i n t o the moorlands. 
In contrast to t h i s upland area, the environs of Alnwick 

off e r a gentler more r o l l i n g landscape, which i s reflected 
i n the higher percentage, 26%, of sites upon grassland. 
55% of settlements are upon the heath and moorland which 
occupies a t h i r d of the area of the map. The majority of 
these are i n the f o o t h i l l s of the Cheviot around Ingram. The 
heaths and moorlands closer to Alnwick are much more devoid 
of settlement. 

The Appleby area of the Eden valley i s heavily sprinkled 
with arable land, and possesses a highly defined margin 
v/ith the heaths and moorlands of the Alston Block to the 

7 

north-east ajid the Lake D i s t r i c t to the south-west . Half 
of the t h i r t y sites on the map are on grassland of the 
valley fringes and the f o o t h i l l s of the Crosby Ravensworth 
Fells with concentrations at the head of Lyvennet Beck. 
Twelve sites are on the heath and moorland but i t i s noticeable 
that they fringe the ' i n t e r i o r ' of the f e l l s . 

1 Table 3 Land Categories i n Northumberland and Durham. 
2 Map 18 Durham Land Quality and native s i t e s . 
3 Map 19 Northumberland Land Quality and native sit e s . 
k Table h Site and S o i l Factors i n Northumberland and Durham. 
5 Map 20 North Hexham Land Use, and native s i t e s . 
6 Map 21 Alnwick Land Use, and native s i t e s . 
7 Map 22 Appleby Land Use, and native s i t e s . 
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TABLE 3 LAND CATEGORIES IN NORTHUMBERLAND AND DURHAM 

LAND CATEGORY APPROX.ACREAGE IN REGION APPHOX.tf OF REGIONAL 
AGRICULTURE 

1a 1948 0.1 

1b 14032 0.6 

1+2 32404 1.4 

2+1 119245 5.0 

Tot.Cat.1 l a n d : 16?629 TTT 

2a 34326 3.5 

2b 84225^ 35.5 

2+3 184279 7.8 

Tot.Cat.2 l a n d : 1110859 46.8 

3+2 255570 10.8 

3 836480 35.3 

Tot.Cat.3 l a n d : 1092050 46.1 

T o t a l a g r i c u l t u r a l area as shown on Maps 18 and 19 

= 2370538 a c r e s . 



TABLE if SITE AND SOIL FACTORS IN NORTHUMBERLAND AND DURHAM 

SITE FACTORS SOIL FACTORS 
ELEVATION STEEPNESS UNFAVOURABLE SHALLOWNESS DEFICIENT 

ASPECT DRAINAGE 

Egglestone 
Newburn 

Middle t o n 

H a d r i a n 

Newburn Egglestone 
Newburn 

Croxdale 

Tynedale 
Housesteads 

Chatton Chatton 
T u n s t a l l T u n s t a l l 

E a s i n g t o n 
W e s t e r t o n 

Hadrian 
G a i n f o r d 
H a r b o t t l e 
Boldon 

H i l t o n H i l t o n 

H a r t 

Whickhara 

Haswe11 

Tynedale 
Housesteads 
Chatton 

Westerton 
Durham 

H a r b o t t l e 
Boldon 

Egglestone 

Haswe11 
Croxdale 
M i d d l e t o n 
Tynedale 

E a s i n g t o n 

Durham 

G a i n f o r d 

Hepple 
Westwoodburn 

Twice Brewed 
O t t e r b u r n 
Hawthorn 

D a l t o n 

S t a i n d r o p 
Dawdon 
B u t s f i e l d 

Ryhope 

Foxton 

Spennymoor 
Bamburgh 
E s h o t t 
Powburh 
C o r n f o r t h 
Norham 
Ebchester 
Murton 
S h a r p e r t o n 
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CHAPTER k RELIEF AND DRAINAGE 

DRAINAGE 

The complex arguments on the development o f the dra i n a g e 

p a t t e r n o f n o r t h England do n o t concern us; we are more 

concerned about the e f f e c t o f t h i s d r a i n a g e p a t t e r n upon 

s e t t l e m e n t d i s t r i b u t i o n . I t i s obvious t h a t present-day streams 

and r i v e r s r a d i a t e from t h e uplands and converge upon t h e 

lo w l a n d s c o n f o r m i n g t o a s i n g l e dominant d i r e c t i o n . I t i s 

c l e a r t h a t d i f f e r e n t i a l e r o s i o n upon t h e v a r i e d r o c k b a s i s , 

had a l r e a d y m o delled the major f e a t u r e s o f the present-day 

landscape b e f o r e the b e g i n n i n g o f t h e Great I c e Age. G l a c i a t i o n 

t o o k place upon a mature landscape, b u t the p r e s e n t landscape 

shows a h i g h degree o f a d j u s t m e n t t o t h e u n i c l i n a l s t r u c t u r e , 

and t h e a l t e r n a t i o n o f r o c k s o f d i f f e r i n g r e s i s t a n c e . Cuesta 

forms are common and must have been so b e f o r e the spread, o f 

g l a c i a l d r i f t . A s s o c i a t e d , a r e s t r i k e - l i n e v a l l e y s a l o n g l e s s 

r e s i s t a n t r o c k s . An example i s the s o f t Cementstone d e p r e s s i o n 

between the igneous o f the C h e v i o t s and the f e l l Sandstones. 

The streams from t h e ma s s i f e n t e r t h i s d e p r e s s i o n and f l o w 

n o r t h w a r d i n t o the B r e a m i s h - T i l l system. Transverse f r a c t u r i n g 

t h r o u g h t h e F e l l Sandstones has a i d e d the A l n and the Coquet 

i n b r e a c h i n g and t h e y now f l o w e a s tward. 

The a n t i c l i n e t o the s o u t h o f Coquetdale forms the uplands 

i n c e n t r a l Northumberland t h a t a r e the watershed between the 
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Wansbeck and Pont, and the drainage o f Redesdale and N o r t h 

Tynedale. The South Tyne, i n a s t r u c t u r a l t r o u g h , f o l l o w s an 

a n c i e n t l i n e o f the d r a i n a g e p a t t e r n . Cross F e l l i s the f o c a l 

p o i n t o f d r a i n a g e i n the n o r t h and i t corresponds w i t h the 

area o f maximum u p l i f t i n t h e south-west, and t h e l i n e s o f 

d r a i n a g e f o l l o w the south-eastward d i r e c t i o n o f t h e s l o p e . 

The r a d i a l d rainage p a t t e r n o f t h e Lake D i s t r i c t i s w e l l 
2 

known. The Eden v a l l e y r e c e i v e s many o f the e a s t e r n streams . 

Much o f t h i s drainage formed by the Lowther, Eamont and Calder, 

c o l l e c t s i n a s t r i k e v a l e , and runs i n f r o n t o f t h e C a r b o n i f e r o u s 

escarpment towards the Eden. The H o w g i l l F e l l s mark the l i n e 

o f demarcation between n o r t h and s o u t h f l o w i n g d r a i n a g e . The Lune 

has c a p t u r e d much o f the d r a i n a g e from the Eden, w h i c h i n 

t u r n has encroached upon the b a s i n o f the Tees. 

De s p i t e t h e widespread g l a c i a t i o n o f the a r e a , the hydro-

g r a p h i c p a t t e r n o f the area remained l i t t l e changed. The main 

e f f e c t was the c h o k i n g o f t h e v a l l e y s w i t h d r i f t and the smoothing 

o f the landscape. E x c e p t i o n s are the C h e v i o t m a s s i f and the 

Lake D i s t r i c t . The C h e v i o t r a d i a t i n g streams have deeply 

eroded v a l l e y s b u t even t h e n do n o t produce craggy f e a t u r e s . 

The Lake D i s t r i c t s l a t e s and v o l c a n i c r o c k s c o n t r a s t s t r o n g l y , 

and g l a c i a t i o n has emphasised these c o n t r a s t s . The massive 

v o l c a n i c r o c k s were p l u c k e d by the i c e w i t h r e s u l t i n g craggy, 

rough landscape; the s l a t e s were abraded and smoother forms 
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predominate. 

RELIEF 

The e x i s t e n c e o f a c c o r d a n t summits and l e v e l s t h r o u g h o u t 

the n o r t h i s s t r o n g l y a t t e s t e d by P r o f e s s o r S . E . H o l l i n g w o r t h ^ . 

He p u t s the Lake D i s t r i c t l e v e l s a t 2000 f e e t , 1600 t o 1700 f e e t , 

1000 t o 1050 f e e t , 730 t o 800 f e e t , 570 f e e t and kOO f e e t , 

w i t h o u t s t a n d i n g l e v e l s a t hj>0 f e e t , 820 f e e t and 1050 f e e t . 

For the C h e v i o t area Dr.R.Common r e c o g n i s e d s u r f a c e s from 550 

t o 750 f e e t , 1000 t o 2000 f e e t , and 1600 t o 1700 f e e t . The 

two areas may be g e n e r a l l y r e l a t e d . I t i s i n t e r e s t i n g t o bear 

these l e v e l s i n mind when c o n s i d e r i n g I r o n Age s i t i n g i n the 

n o r t h e r n a r e a . 

ACREAGE/HEIGHT RELATIONSHIP OF DEFENDED SITES 

An a n a l y s i s o f t h e number o f n a t i v e s i t e s defended i n the 

n o r t h o f England'' y i e l d s some i n t e r e s t i n g problems^. The 

de f e n s i v e s i t e s a r e d i v i d e d a c c o r d i n g t o shape and p l a c e d i n 

t h e i r h e i g h t c a t e g o r i e s . The most s i g n i f i c a n t h e i g h t group i s 

between 600 and 700 f e e t w i t h 29(20%) o f the t o t a l o f 147 s i t e s . 

Between 500 and 700 f e e t 35% o f the s i t e s , between 500 and 

800 f e e t , b&% o f the s i t e s , and between 300 and 800 f e e t , 

68% o f the s i t e s are found i n the n o r t h . The number o f 

de f e n s i v e s i t e s below 200 f e e t and above 900 f e e t i s m i n i m a l , 

a l t h o u g h t h e r e i s a s m a l l c o n c e n t r a t i o n between 1000 and 1250 

7 
f e e t ! 



I n Westmorland, an a n a l y s i s o f p a r i s h h e i g h t / d e n s i t y 
g 

r e l a t i o n s h i p shows us t h a t the number o f s i t e s i n a p a r i s h 

i n c r e a s e s w i t h the h e i g h t above s e a - l e v e l . We know t h a t t h e 

spread o f average a l t i t u d e o f s i t e s ig. Westmorland i s c o n s i d e r a b l e , 

between 250 and 1300 f e e t ; and t h a t the number o f s i t e s per 

p a r i s h v a r i e s between 1 and 8. T h i r t e e n o f t h e p a r i s h e s have 

o n l y one n a t i v e s i t e i n them, b u t t h e e i g h t e e n o t h e r p a r i s h e s 

have more. Average h e i g h t f o r t h e whole o f the Westmorland 

s i t e s i s about 750 f e e t . T h i s r e f l e c t s a c o n c e n t r a t i o n o f 

s i t e s a l o n g the s o u t h s i d e o f the Eden v a l l e y e s p e c i a l l y i n the 

p a r i s h e s o f Crosby Ravensworth, Crosby G a r r e t t and Asby, where 

f e l l s e t t l e m e n t i s p r o l i f i c c l o s e t o t h e Lyvannet Beck, 

Scandal Beck and H o f f Beck, r e s p e c t i v e l y } a v o i d i n g b o t h the 
9 

Eden v a l l e y p l a i n , and the bare l i m e s t o n e o f t h e f e l l t o ps . 

The s i z e o f a d e f e n s i v e s i t e and i t s r e l a t i o n s h i p w i t h 

h e i g h t above sea l e v e l , may g i v e us some c l u e t o the c o n s i d e r ­

a t i o n s o f s i t i n g . B e f o r e we embark on t h i s a n a l y s i s we s h o u l d 

examine t h e d i s t r i b u t i o n o f n a t i v e defended s i t e s i n the n o r t h , 

w i t h r e f e r e n c e t o the geomorphology o f the a r e a . 
10 

R.G.Collingwood imagined t h e Lake D i s t r i c t t o be 
•devoid o f f o r t i f i e d h i l l towns 
o f the e a r l y I r o n Age, except 
perhaps f o r C a r r o c k B e l l , w h ich 
are so common i n Southern S c o t l a n d 
and Southern England'. 

11 
He f a i l e d t o a p p r e c i a t e t h a t as C h r i s t i s o n p o i n t e d o ut , 
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i n West S c o t l a n d most o f the f o r t s are q u i t e s m a l l , and i t 

i s t o t h i s s m a l l e r c l a s s t h a t t h e f o r t s o f the Lake D i s t r i c t 

b e l o n g . 

The Pennines may w e l l have p r o v i d e d an e f f e c t i v e b a r r i e r 

t o the m i g r a t i o n o f c u l t u r e s and t o t h e i r c o n t a c t . I n t h e 

Lake D i s t r i c t t h e r e i s a r a t h e r d i f f e r e n t p a t t e r n o f f o r t s 

and defended s e t t l e m e n t s , w i t h u n i v a l l a t e outnumbering m u l t i -
12 

v a l l a t e . The m a j o r i t y o f the f o r t s a r e around the c e n t r a l 

c o r e , a l o n g the s o u t h e r n f r i n g e o f the mountains, around 

U l v e r s t o n and C a r t m e l , and a l o n g t h e n o r t h and s o u t h s i d e s 

o f t h e Eden v a l l e y . The o u t l i e r s t o t h i s d i s t r i b u t i o n l i e 

c l o s e t o v a l l e y r o u t e s . 

I n Northumberland, m u l t i v a l l a t e c o n s i d e r a b l y outnumber 

u n i v a l l a t e s i t e s , w i t h c o n c e n t r a t i o n s around the C h e v i o t 

p e r i p h e r a l and down i n t o Upper Wansbeck and B l y t h d a l e . 

The s r i a r s i t y i s e s p e c i a l l y n o t i c e a b l e between Northumberland 

and the Lakeland m a s s i f . I t i s r e a s o n a b l y c l e a r t h a t the Bronze 

A g e / N e o l i t h i c c h a r a c t e r o f the Cumbrian i n h a b i t a n t s remained 

u n d i s t u r b e d u n t i l the Roman o c c u p a t i o n , and even t h e n the 

d i s t u r b a n c e appeared t o be m i n i m a l . No hasty defences were 

thrown up around the v i l l a g e s i n Westmorland, as they may have 

been f u r t h e r n o r t h i n Northumberland. However, t h i s ' c u l t u r a l 

backwater' o f the Lake D i s t r i c t may be v e r y i a i s l e a d i n g . 

George Jobey has found evidence f o r pre-Roman p a l i s a d e d 
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e n c l o s u r e s i n Northumberland changing t o s t o n e - b u i l t e n c l o s u r e 
13 

i n the Roman p e r i o d . The same c o n t i n u i t y may have e x i s t e d 

f u r t h e r west. 

H i l l F o r t s 
The average acreage o f h i l l f o r t s i s h i g h e r t h a n any o t h e r 

Ik-
group o f s i t e s , a t more than k a c r e s f o r Northumberland and 

15 
above 2 .6 acres f o r the o t h e r c o u n t i e s . Y e a v e r i n g B e l l i n 

1 

Northumberland, i s the l a r g e s t a t 13.5 acres and C l e n n e l H i l l 

i s t he s m a l l e s t a t 2 a c r e s . Even t h i s s i z e i s l a r g e compared 

w i t h o t h e r types o f n a t i v e s i t e i n t h e n o r t h . I n Westmorland, 
17 

the h i l l f o r t o f C a r r o c k F e l l i s 5 acres e n c l o s e d . Of t h e 
l i t t l e evidence we have on the o t h e r h i l l f o r t s , t h e s m a l l e s t 

18 

appears t o be Dunmallet a t 1 a c r e . Of the 19 h i l l f o r t s 

o u t s i d e Northumberland, o n l y 6 have p u b l i s h e d acreages. The 

average f o r a l l the h i l l f o r t s i n t h e n o r t h i s between 3.k2 

and A-.15 a c r e s . No doubt t h i s f i g u r e average would be low e r 

i f t he s t a t i s t i c s were a v a i l a b l e f o r the r e m a i n i n g s i t e s . 

The average h e i g h t above s e a - l e v e l o f the h i l l f o r t i s 

ag a i n c o n s i d e r a b l y h i g h e r than t h a t o f o t h e r s i t e s , a t about 

650 f e e t f o r the k n o r t h e r n c o u n t i e s . The h i l l f o r t s o f 

Cumberland average the h i g h e s t between 883 f e e t and 957 f e e t . 

C a rrock F e l l i s e x c e s s i v e l y h i g h a t 217^ f e e t , b u t t h i s i B 
19 

c o u n t e r b a l a n c e d by the low e l e v a t i o n o f Castlehow a t 260 

f e e t . Most o f the o t h e r h i l l f o r t s i n Cumberland a r e above 



600 f e e t . I n the r e s t o f the n o r t h , t h e h i g h e s t h i l l f o r t 
20 

i s o n l y 7*f2 f e e t a t Windemere on A l l e n K n o t t ; the l o w e s t 
21 

i s 90 f e e t a t A f t e r p i l e C a s t l e i n N o r t h L a n c a s h i r e . One i s 

l e f t t o s p e c u l a t e whether t h i s phenomenon i s a r e f l e c t i o n 

o f t h e d i f f e r e n t use o f h i l l f o r t i n t h e d i f f e r e n t b l o c k s 

o f Cumbria, C h e v i o t and A l s t o n . 

Promontory F o r t s 

The promontory f o r t i s d e f e n s i v e by i t s v e r y n a t u r e . 

There are o n l y 3 s i t e s c l a s s i f i e d as such i n the whole o f 

the n o r t h , and t h e r e f o r e c o n c l u s i o n s s h o u l d o n l y be regarded 

as g e n e r a l . The average s i z e i s about 1 acre and the average 

h e i g h t about 320 f e e t . Both f i g u r e s a r e c o n s i d e r a b l y lower 
than those f o r h i l l f o r t s . The l a r g e s t promontory s i t e i s 

22 
Roughting L i n n i n Northumberland a t 1.75 a c r e s , and the 

23 

s m a l l e s t i s South Knock H i l l a t 0.25 a c r e . The s m a l l s i z e 

i s p r o b a b l y due t o the d e f i c i e n c y o f s i t e s w hich may f a l l i n t o 

t h i s c a t e g o r y , because o f the p a r t i c u l a r n a t u r e o f the ground. 

Promontories can o n l y e x i s t where a meandering stream i s 

d o w n c u t t i n g r a p i d l y enough f o r the s i t e t o be c a l l e d d e f e n s i v e . 

These c o n d i t i o n s are h a r d t o f i n d even i n the n o r t h . 

The extremes o f h e i g h t f o r t h i s c l a s s o f d e f e n s i v e s i t e 

are 625 f e e t f o r the s m a l l e s t s i t e and 30 f e e t f o r Ebbs Nook 
2k 

i n Northumberland . 
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C l i f f S i t e s 

These s i t e s are defended on a t l e a s t one s i d e by a c l i f f , 

and s h o u l d r e a l l y be r e f e r r e d t o as c l i f f - s i t e h i l l f o r t s . 

I n t h i s c a t e g o r y , the c l i f f s are i n c o r p o r a t e d i n t o the 

d e f e n s i v e systems o f t h e s e t t l e m e n t s . There are 19 such s i t e s 

i n the n o r t h the m a j o r i t y b e i n g i n Northumberland. There, 

the average s i z e i s between 1.27 and 1.33 a c r e s . T h i s t a l l i e s 

w i t h t h e f i g u r e f o r the s i t e s i n Westmorland which average 
25 

about 1.2^ a c r e s . The l a r g e s t c l i f f s i t e i s Ford "Wood i n 
Northumberland, s t i l l o n l y 2.5 a c r e s ; the s m a l l e s t are 

26 2*7 28 Rayheugh , Middle Dean , and West B r i z l e e , a l l 0.5 a c r e s 

each and a l l i n Northumberland. 

The m a j o r i t y o f the s i t e s a r e j u s t over 500 f e e t i n h e i g h t , 
29 

b u t the extremes v a r y between 1330 f e e t f o r C a s t l e Folds on 
30 

Great Asby Scar i n Westmorland and 2000 f e e t f o r C u n s f e l l ^ 
31 32 

i n Cumberland, t o 210 f e e t f o r S p i n d l e s t o n e Heugh , Ratchwood 

and West B r i z l e e . 

R i ng S i t e s 

The c i r c u l a r d e f e n s i v e s i t e s form the l a r g e s t s i n g l e 

group i n the n o r t h , w i t h s i t e s . R e l i a b l e f i g u r e s are o n l y 

a v a i l a b l e from Northumberland, and t h i s County has an average 

of between 0.82 and O.85 acres f o r the enclosed a r e a . T h i s i s 

much a m a l l e r than the s i z e o f the p r e v i o u s s i t e s . The l a r g e s t 
33 

s i t e i s o n l y 2 acres a t Paston H i l l v/hile many are a q u a r t e r 
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acre o r l e s s i n s i z e . 

The average h e i g h t , hov/ever, i s f a i r l y h i g h a t n e a r l y 

600 f e e t - perhaps t h i s i s a compensatory f a c t o r f o r the d i f f ­

i c u l t y o f d e f e n d i n g an open s i t e w i t h e n c i r c l i n g r a m p a r t s . I t 

should have been advantageous to have c o n s t r u c t e d s i t e s 

e n c o r p o r a t i n g n a t u r a l d e f e n s i v e f e a t u r e s . The h i g h e s t s i t e 

i s o n l y 1120 f e e t , t h i s b e i n g the o n l y s e t t l e m e n t over 1000 

f e e t . The l o w e s t i s C a s t l e H i l l i n Cumberland which i s o n l y 

130 f e e t above s e a - l e v e l . 

Oval S i t e s 

There are 20 such s i t e s i n the n o r t h and they should be 

a s s o c i a t e d w i t h the r i n g s i t e s above, a l t h o u g h o n l y two o f them 

are o u t s i d e Northumberland. T h e i r average s i z e i s almost i d e n ­

t i c a l t o t h a t o f the r i n g s i t e s , between 0.912 and 0.86 a c r e s . 
35 

There are t h r e e s i t e s o f 1.5 a c r e s , and one, Gibbs H i l l , a 

q u a r t e r o f an a c r e . The average h e i g h t i s a g a i n much the same 

a t j u s t under 600 f e e t . Only one s i t e i s above 1000 f e e t and 

t h a t i s Great H e t h a ^ a t 1129 f e e t . The l o w e s t i s Crook H i l l ^ 

a t 185 f e e t . Both are i n Northumberland. 

I r r e g u l a r S i t e s 

There m i g h t be some s i g n i f i c a n c e a t t a c h e d t o t h e i r r e g u l a r 

s i t e as a d e f e n s i v e s e t t l e m e n t , because i t appears t h a t a 

s i t e w i t h m u l t i p l e d i t c h e s must be p r i m a r i l y f o r defence. 

T h i s i r r e g u l a r i t y would p r o b a b l y be the r e s u l t o f the i n c o r p o r a t i o n 
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o f t h e n a t u r a l c o n t o u r s o f the h i l l o r o t h e r n a t u r a l f e a t u r e 

w h ich may be t u r n e d t o the advantage o f the defenders. There 

are 8 such s i t e s i n the n o r t h and they average between 0.88 

and 1.0 a c r e s ; the same as the o v a l and r i n g - s h a p e d s i t e s . 

The l a r g e s t s i t e i s 3.25 a c r e s on S i z e r g h F e l l i n Westmorland. 

The s m a l l e s t are j u s t under 1 a c r e . The average h e i g h t above 

s e a - l e v e l i s a l i t t l e l o wer t h a n the two p r e v i o u s c a t e g o r i e s 

a t j u s t over 500 f e e t . The extremes are 250 and 750 f e e t . 

R e c t a n g u l a r S i t e s 

The r e c t a n g u l a r s i t e s d i f f e r s i g n i f i c a n t l y from the above. 

The average s i z e o f the s i t e i s the s m a l l e s t o f a l l the defended 

s i t e s a t 0.75 t o 0.77 a c r e s . There a r e 23 s e t t l e m e n t s o f t h i s 

type o f which o n l y t h r e e are t o be found o u t s i d e Northumberland. 

The extremes o f s i z e are 1.25 a c r e s and 0.25 a c r e s , w h i c h i s a 

l i m i t e d range. The extremes o f h e i g h t are 1080 f e e t a t Manside 
39 k-0 Cross and 360 f e e t f o r Laverock Law . I n f l u e n c e o f t h e 

Roman o c c u p a t i o n may p o s s i b l y be i n d i c a t e d by c o n c e n t r a t i o n 

o f t h e r e c t a n g u l a r s i t e s i n t h e s o u t h e r n h a l f o f Northumberland 

above the j u n c t i o n o f Dere S t r e e t and the ̂ e v i l ' s Causeway 

The a c r e / h e i g h t above s e a - l e v e l r e l a t i o n s h i p o f defended 

s i t e s i n t h e n o r t h o f England i s summed up i n Map 25 . H i l l 

f o r t s are c l e a r l y g e n e r a l l y h i g h e r than o t h e r s i t e s a l t h o u g h 

spread t h r o u g h o u t the h e i g h t range. C l i f f s i t e s have the same 
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h e i g h t spread b u t have a lower acreage. Promontory s i t e s are 

b o t h l o w e r and s m a l l e r than the l a t t e r . Ring and Oval s i t e s 

have a v e r y wide spread i n h e i g h t b u t are a l l c o n f i n e d t o 

s m a l l acreages. R e c t a n g u l a r s i t e s are l i k e w i s e s m a l l b u t have 

a h i g h e r s i t u a t i o n above s e a - l e v e l . 

E x t e n d i n g t h i s r e l a t i o n s h i p f u r t h e r , t h e d e n s i t y o f defended 

s i t e s v a r i e s a c c o r d i n g t o the h e i g h t above mean s e a - l e v e l 

H e i g h t p l o t t e d a g a i n s t acreage and d e n s i t y w i t h i n a r b i t a r y 

50 f o o t h e i g h t / a c r e a g e groups, r e s u l t s i n a c o n c e n t r a t i o n a t 

600 f e e t o f a t l e a s t 8 s i t e s one acre i n s i z e . F i v e s i t e 

d e n s i t y b l o c k s o f one acre i n s i z e a r e a t 700 and M-50 f e e t . 

Four s i t e b l o c k s s t i l l o n l y one acre average s i z e are a t 900 

f e e t , 600 f e e t , 550 f e e t and 200 f e e t . Three s i t e d e n s i t y 

has a w i d e r range f r o m 950 f e e t down t o JOO f e e t b u t s t i l l as 

s m a l l as one a c r e . Two s i t e b l o c k s are w i t h i n a s m a l l e r h e i g h t 

range from 200 t o 800 f e e t and go up t o 2 a c r e s i n s i z e . 

Areas w i t h a s i n g l e s i t e d e n s i t y are l i b e r a l l y spread from 

s e a - l e v e l t o '1200 f e e t and from below one acre t o 7 acres i n 

s i z e . The g e n e r a l p a t t e r n i s one o f a f o c a l p o i n t o f d e n s i t y 

a t 600 f e e t s p r e a d i n g h i g h e r and l o w e r f a i r l y e v e n l y w i t h i n 

the one a c re r e g i o n . L a r g e r s i t e s occur a t a l l h e i g h t s b u t t h e r e 

i s no c o n c e n t r a t i o n o f l a r g e r defended s i t e s a t any one h e i g h t . 

The s i g n i f i c a n c e i s between the c o n c e n t r a t i o n o f s m a l l e r 

s i t e s around the 600 f o o t c o n t o u r and the d i s p e r s a l of l a r g e r 
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s i t e s away from t h i s c o n t o u r . 

AREAL EXAMPLES IK NORTHUMBERLAND 

N o r t h C h e v i o t 

A simple map o f th e spread o f n a t i v e s i t e s i n the N o r t h 
i+3 

C h e v i o t area i n d i c a t e s the predominance o f s e t t l e m e n t 
44 

between 400 and 1000 f e e t . P l o t t e d on a graph the N o r t h 
45 

C h e v i o t group o f s i t e s are c o n c e n t r a t e d between 400 

and 950 f e e t . They f a l l i n t o 6 major groups whose m e d i a l values 

are 420, 508, 616, 728, 863, and 955 f e e t . These compare 

f a v o u r a b l y w i t h H o l l i n g w o r t h and Common's accordant summit 
46 

l e v e l s f o r the Lake D i s t r i c t and the C h e v i o t area . These 

6 groups have been p l o t t e d on a map o f the N o r t h C h e v i o t . 

The s i t e s w i t h i n the h i g h e s t group are c l o s e t o g e t h e r 

i n t h e n o r t h around Yeavering w i t h an o u t l i e r i n the s o u t h a t 

Threestone Burn. Group 2 s i t e s are i n 2 major areas t o the 

west o f Yea v e r i n g and i n the s o u t h around I l d e r t o n . Group 3 

i s a r b i t a r i l y d i s t r i b u t e d a l o n g the whole l i n e o f s e t t l e m e n t s . 

Group 5 has a s i m i l a r d i s t r i b u t i o n except t h a t none a r e found 

s o u t h o f the K e t t l e s . Group 6 are a g a i n spread l i b e r a l l y 

t h r o u g h o u t the a r e a , b u t k e e p i n g t o the o u t e r f r i n g e s o f the 

m a s s i f . The most s i g n i f i c a n t Groups are t h e r e f o r e 1 and 2, 

the h i g h e s t s i t e s . As f u r t h e r a n a l y s i s shows, the h i l l f o r t s 
47 

on Humbleton H i l l and Yea v e r i n g B e l l i n t h e n o r t h appear t o 

be the l e a d i n g s e t t l e m e n t s o f the whole a r e a , from a l l a s p e c t s . 
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Map 27 b r i n g s out more c l e a r l y the remarkable s i t i n g 

p i c t u r e o f n a t i v e s e t t l e m e n t . The g r e a t M i l l f i e l d P l a i n 

between the Glen and t h e T i l l i s v i r t u a l l y bare o f s i t e s . I n 

f a c t , t h e r e are o n l y 14 s i t e s below the 500 f o o t c o n t o u r , o u t 

o f the 77 marked on the map. I n c o n t r a s t , 4 s i t e s a r e above 

1000 f e e t and these f r i n g e t h e main h i g h l a n d b l o c k . Between 

the C o l l e g e Burn and Wooler Water, the s i t e s are a l m o s t 

e n t i r e l y a l o n g t h e 500' f o o t c o n t o u r ; west o f the Burn t o the 

Bowmont, th e y spread l i b e r a l l y over the Kilham and K i r k n e w t o n 

Moors. T h e i r r e l a t i o n s h i p w i t h water source i s d e a l t w i t h i n 

g r e a t e r d e t a i l i n a l a t e r c h a p t e r . 

N o r t h Tynedale 

The area o f the N o r t h Tyne has a h i g h c o n c e n t r a t i o n o f 
48 

s i t e s w i t h i n a l i m i t e d a r e a . A r e a l Groupings show these t o 
be d i v i d e d i n t o n i n e major s e c t i o n s , t h e d i v i s i o n s o f t h e Groups 

49 

f o l l o w i n g n a t u r a l b o u n d a r i e s o f watersheds and r i v e r s . 

T h i s i s the main reason f o r the i n s i g n i f i c a n t s i t e r e l a t i o n s h i p 

w i t h h e i g h t above s e a - l e v e l . There are few s i t e s w h i c h appear 

t o c l u s t e r t o g e t h e r around a c e r t a i n c o n t o u r , and the spread 

i s from t h e v a l l e y f l o o r s t o the p l a t e a u t o p s . Groups t h a t 

do occur l o c a l l y are the s e t t l e m e n t s o f the G u n n e r t o n / B a r r a s f o r d 

r i d g e , and the s e t t l e m e n t s from Redesmouth t o B i r t l e y a l o n g 

t h e f r i n g i n g e a s t e r n s c a r p o f the N o r t h Tyne r i v e r v a l l e y . 

Elsewhere, the s i t e s appear t o s l i g h t l y f a v o u r the h i g h e r 
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areas around K i r k w h e l p i n g t o n Common. 

Mid-West Northumberland 
50 

I n mid-west Northumberland , i t i s i m m e d i a t e l y obvious 

t h a t over the whole a r e a , n a t i v e s i t e s f a v o u r v a l l e y s i t i n g 

a g a i n s t h i l l - t o p s i t e s . The Coquet, N o r t h Tyne and Rede a l l 

a t t r a c t c hains o f s i t e s up t o the 1000 f o o t c o n t o u r . The 

e x c e p t i o n t o the p a t t e r n i s the area between the Upper Wansbeck 

and the l o w e r reaches o f the N o r t h Tyne and the Rede, as 

shown i n Map . Few o f the r e s t o f the n a t i v e s i t e s s t r a y 

away from the major v a l l e y s , and few a r e h i g h e r t h a n 1000 f e e t . 
51 

The c u l t i v a t i o n t e r r a c e s i n d i c a t e d on t h e map , b r i n g up 
a v e r y c o n t r o v e r s i a l p o i n t o f h i s t o r i c a l i n t e r p r e t a t i o n . 

52 

Feacham s t a t e s q u i t e s t r o n g l y t h a t ' t h e r e i s no evidence i n 

the form o f f i e l d systems t o show t h a t a g r i c u l t u r e as opposed 

t o p a s t o r a l i s m , was p r a c t i s e d s y s t e m a t i c a l l y b e f o r e the e a r l y 

p a r t o f the C h r i s t i a n e r a * . The s u g g e s t i o n t h a t a g r i c u l t u r e 

predominated over p a s t o r a l i s r a has been l i t t l e v o i c e d ; a more 

l i k e l y s i t u a t i o n would have been a g r i c u l t u r e as an a d j u n c t 

t o p a s t o r a l i s m . Our evidence f o r d a t i n g o f f i e l d systems o r 

even n a t i v e s i t e s , i s so poor t h a t o n l y e x c a v a t i o n can p r o v i d e 
53 

some s o r t o f answer. P i g g o t t s t a t e s t h a t no t r a c e o f f i e l d 

systems o f I r o n Age o r Romano-British type can be found i n 

N o r t h B r i t a i n a l t h o u g h he a d m i t s t h a t two o r t h r e e i r o n 

ploughshares o f B e l g i c type have been found i n s o u t h S c o t l a n d 
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i n Roman contexts. He continues t h a t the nature of the t e r r a i n 

p r o h i b i t s much improvement i n a g r i c u l t u r a l technique beyond 

a p r i m i t i v e l e v e l . He gives us no examples of the p r i m i t i v e 

l e v e l of a g r i c u l t u r a l technique, and he does not take i n t o 

account the reasonable nature of the t e r r a i n i n the lowlands 

of Scotland, nor the evidence of l a t e r c u l t i v a t i o n w i t h i n 
5b 

the area, i r o n s i c k l e s have been found a t Traprain Law , 

ly n c h e t t e d " C e l t i c " f i e l d s below the broch of Torwoodlee near 

GKLashields , and 50 querns from the broch of Cin T r o l l a . 

79 terraced areas f o r c u l t i v a t i o n are l i s t e d i n the Inventory 
57 

of the Royal Commission r e p o r t on Roxburghshire , and examples 

are known as f a r n o r t h as Perthshire. Although probably much 

l a t e r than the I r o n Age s i t e s i n southern Scotland, the 

p r a c t i c e of a g r i c u l t u r e whether of domesticated or w i l d 

grasses, during the pre-Roman and Roman I r o n Age, seems credible, 

By analogy, we f i n d t h a t the same p a t t e r n of possible 

c u l t i v a t i o n may have e x i s t e d i n Westmorland. The p r a c t i c e 

of garden a g r i c u l t u r e i s formulated f o r the native communities 
[-0 

i n the Royal Commission report f o r the County . S t r i p 

a g r i c u l t u r e appears i n the v i c i n i t y of hut groups on S k i r s g i l l 

H i l l , Nateby, Waitby, and Wharton, w i t h widths of the s t r i p s 

v a rying from 12 f e e t to 90 f e e t . Contemporaneity i s again 

d i f f i c u l t t o e s t a b l i s h . More r e c e n t l y , G.Jobey sees 

associations of stone-walled settlements w i t h f i e l d systems 
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59 as being exceptional i n Northumberland . He notes long 

lynchet s t r i p s close t o the settlements a t Knock H i l l but i s 

i n c l i n e d t o give them a l a t e r date. Westmorland may be rather 

d i f f e r e n t i n character and development. 
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TABLE 5 PERCENTAGE HEIGHT DISTRIBUTION OF DEFENSIVE 
SITES IN THE NORTH OF ENGLAND 

A l l h t s . 0-100 100- 200- 300- kOO- 500- 600- 700- 800- 900- 1000+ 
i n f e e t 200 300 *f00 500 600 700 800 900 1000 

HILLFORTS: 5.3% 8.6%.. 5-33610.9% 12% 15%7.6% 15% 20% 
Total number 29. 

PROMONTORY: 20% 20% 20% 20% 20% 

T o t a l number 5. 

RING: 6.9% k.6% 9.2%16.1%13.8%23% 6.9% 6.9% 9.2% 2.3% 
T o t a l number ^3• 

IRREGULAR: 25% 12.5% 12.5% 25% 25% 
T o t a l number 8. 

CLIFF: 15.9% 15.9% 5.3% 10.6%15.9%5.3%10.6%5.3% 15.9% 
T o t a l number 19. 

OVAL: 5% 10% 20% 5% 30% 20% 5% 5% 
T o t a l number 20. 

RECTANGULAR: k.3% 8.6%25.8%17.2%25.8% K.y/o 8.6% 

T o t a l number 23. 

T o t a l A l l S i t e s : 

Percentage: 1.'+% 2.?% 8.1% 10.1% 9.5%1^-9%19.6%12.8%7.W.1% 8.9% 

Number: 2 k 12 15 1^ 22 29 19 11 6 13 
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CHAPTER 5 METHODS OF ANALYSIS 

The t r i l o g y of aspect, i n t e r v i s i b i l i t y and distance from 

water source are three major f a c t o r s which a f f e c t the s i t i n g 

of n a t i v e s i t e s i n North England. The importance of aspect i n 

settlement p o s i t i o n i n g i s abundantly clear on examination 

of most of the s i t e s i n the n o r t h . A south f a c i n g s i t e i s 

warmer than a n o r t h or east f a c i n g s i t e . This has been a basic 

consideration since p r e h i s t o r i c times. Deviation from t h i s 

norm must lead us to search f o r another dominating f a c t o r of 

s i t i n g . P r e h i s t o r i c man s i t e d h i s home f o r a reason, or a numbe 

of reasons, and i t i s our job to unravel the complexity of 

his t h i n k i n g , w i t h the i n f o r m a t i o n that we have a v a i l a b l e to us 

I n t e r v i s i b i l i t y , or the degree of connection w i t h neighbouring 

s i t e s , had importance i n t r i b a l groups. I s i t possible f o r us 

to e s t a b l i s h loose groupings i n settlement areas? A p a t t e r n 

may emerge w i t h deeper i n v e s t i g a t i o n . Unfortunately, we are 

hampered by our l a c k of knowledge of the time and length of 

occupation of the v i s i b l e s i t e s . We must therefore assume 

maximum occupation and analyse accordingly, as a minimum 

occupation would be impossible to estimate. Distance from a 

water source should also be a s i t i n g f a c t o r of prime importance 

e s p e c i a l l y w i t h regard to defensive s i t e s ; T h e o r e t i c a l l y , 

enough food can be stored by the i n h a b i t a n t s of a f o r t , e i t h e r 

i n the form of d r i e d meats or c a t t l e , t o l a s t the occupants 



weeks or even months. A lack of water w i t h i n the s i t e or 

close to i t , would render the defence breachable. 

Three areas have been chosen f o r comparison of s i t i n g f a c t o r s . 

The North Cheviot, Bellingham/Kirkwhelpington and Crosby 

Ravensworth and Asby have been selected because of t h e i r 

d i f f e r e n t s i t u a t i o n s i n the p a t t e r n of n a t i v e settlement i n 

the n o r t h of England, and because each of these areas has a 

density of s i t e s which makes an analysis worthwhile. We are 

j u s t i f i e d i n s e l e c t i n g these three areas, as sampling i s a 

j u s t i f i a b l e a n a l y t i c a l technique much i n use by geographical 

and economic s t a t i s t i c i a n s . To attempt an analysis of the 

whole of the s i t e s i n the northern area would be a tedious 

and drawn-out task. Used w i t h c aution, random sampling i s 

allowable although the method may be inappropiate f o r the 

i n v e s t i g a t i o n of s p a t i a l v a r i a t i o n s of some phenomena, since 

i t can lead to a biased sample. We have made a d e l i b e r a t e 

bias towards these three areas, and therefore our sampling 

i s more s t r a i g h t f o r w a r d . 

An area w i t h few s i t e s would not present a representative 

p i c t u r e of s i t i n g f a c t o r r e l a t i o n s h i p s . *f1 s i t e s are on the 
1 

sample map of the North Cheviot , 22 s i t e s are on the Crosby 
o 

Ravensworth map , and 35 s i t e s are on the Bellingham/Kirlcwhelpingt 
•z 

map . The areas of the maps vary between 38 square miles f o r 

the North Cheviot, t o 50 square miles f o r Crosby Ravensworth 
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and Asby, and 72 square miles f o r Bellingham/KLrkwhelpington. 

The d i f f e r e n c e i n d e n s i t i e s makes no d i f f e r e n c e to the use of 

analysing techniques. Each of the areas i s examined separately 

but i n an i d e n t i c a l manner. The r e s u l t s are then compared and 

r e l a t i o n s h i p s between the three areas are suggested. 

ANALYSING TECHNIQUES 

Use of Maps and Diagrams 

I n t e r p r e t a t i o n of evidence, e s p e c i a l l y correct i n t e r p r e t a t i o n , 

i s a necessary pa r t of a l l research. There i s no technique 

which may not be used i n i n t e r p r e t a t i o n , as long as the 

shortcomings of t h a t technique are recognised. The researcher 

should constantly look out f o r new methods of handling h i s 

m a t e r i a l to obtain d i f f e r e n t r e s u l t s or d i f f e r e n t angles on 

a general theme. The background t o the p i c t u r e may be already 

known, but i t i s the d e t a i l s t h a t require the a n a l y s i s . Through 

using s t a t i s t i c a l and cartographic techniques, t o evaluate the 

r e l a t i v e importance of s i t i n g f a c t o r s f o r d i f f e r e n t areas, 

the place of the nat i v e i n the economy and h i s t o r y of the north 

of England, may be changed. I f i t i s not changed, then i t may 

become more c l e a r l y established. No method which might lead 

to a f u l l e r understanding, of the n a t i v e , should be ignored. 

L i m i t a t i o n s of time and space f o r b i d the w r i t e r to progress too 

f a r along t h i s path, but a f u l l analysis using a l i m i t e d number 

of techniques has been attempted. 



Vector Diagram 

This i s a form of graph i n which the values are p l o t t e d 
k 

as accumulative r a d i i from a p o i n t of o r i g i n . Our f o c a l 

p o i n t i s the approximate centre of each na t i v e s i t e . The 

accumulative vector gives emphasis to the s t a t i s t i c a l m a t e r i a l . 

S c a tter Graph 
5 

This graph has only one value f o r each of the two v a r i a b l e s 

but t h i s i s known f o r several places. This has the advantage 

t h a t each example i s seperate and d i s t i n c t . The graph i s used 

t o i n v e s t i g a t e what so r t of r e l a t i o n s h i p , i f any, e x i s t s 

between two v a r i a b l e s which occur over a wide area. The r e l a t i o n 

ship has to be deduced from the patterns which the s c a t t e r 

of dots shows when the values are p l o t t e d . A random s c a t t e r 

shows no systematic r e l a t i o n s h i p between the two v a r i a b l e s 

under i n v e s t i g a t i o n . Grouping on the graph leads to a f u r t h e r 

question of reasons f o r t h i s grouping, and also the reasons 

behind the few examples which may f a l l outside the main groups. 

The three separate areas have been compared using s c a t t e r 

diagrams w i t h three a l t e r n a t i n g v a r i a b l e s - aspect/distance 

from water source; a s p e c t / i n t e r v i s i b i l i t y ; and i n t e r v i s i b i l i t y / 

distance from water source. The three areas show s i g n i f i c a n t 

s p a t i a l c h a r a c t e r i s t i c s i n t h i s r e l a t i o n s h i p . 

T r iangular Graph 

The Triangular graph i s a s t a t i s t i c a l device which can 



show three v a r i a b l e s instead of the usual two, and i s primarily-

designed f o r showing varying proportions as part of the whole. 

Each side of the t r i a n g l e i s 100 u n i t s long and each p o i n t of 

^ n e t r i a n g l e acts as both 100 f o r one scale and 0 f o r another. 

The graph should e s t a b l i s h the existence of groups of s i m i l a r 

places so t h a t some s o r t of c l a s s i f i c a t i o n can be produced. 

The p o s i t i o n on the graph of a single p o i n t or a group w i l l 

r e q u i r e some i n t e r p r e t a t i o n . Generally, a l o c a t i o n close to 

one of the poin t s of the t r i a n g l e implies t h a t one component 

must be very l a r g e , w h i l e s t l o c a t i o n close to a side of the 

t r i a n g l e i n d i c a t e s t h a t one component i s q u i t e small. 

The s i g n i f i c a n c e o f p o s i t i o n i n d i f f e r e n t parts of the 

t r i a n g l e i s t r a n s l a t e d by Diagram5 • The centre smallest 

t r i a n g l e i s the area where the f a c t o r s of s i t i n g are evenly 

mixed where none of the f a c t o r s i s over k0% or under 20% i n 

value. The areas around points of the t r i a n g l e show t h a t two 

of the f a c t o r s are very small a t under 20% w h i l e s t one i s very 

l a r g e , over 60%. The areas along the sides of the t r i a n g l e 

between the points are where one f a c t o r i s very small, under 

20%. The three t r i a n g l e s formed between the c e n t r a l p o i n t s 

of the sides and the corners, have one dominant f a c t o r over 

50%. Points along the l i n e s b i s e c t i n g the sides and leading 

to the corners, are a l l equal i n value. I n more d e t a i l , the 

s p e c i f i c areas w i t h i n the t r i a n g u l a r graph emphasise the 



dominance of one f a c t o r over the other two. The degree of 

dominance depends upon l o c a t i o n w i t h regard to distance from 

the p o i n t s , centre and sides of the t r i a n g l e . 

The s i t i n g f a c t o r s must be weighted t o 100 before they can 

be p l o t t e d on the t r i a n g u l a r graph. The maximum distance from 

the water source i s taHen as 100; i n t e r v e n i n g distances as 

percentages of the maximum. The degree of aspect over one mile 

i n extent from 0 degrees to 360 degrees i s weighted to 100; 

and the degree of i n t e r v i s i b i l i t y i n number of s i t e s v i s i b l e 

from a s i t e i s weighted t a k i n g the maximum as 100. A complication 

a r i s e s w i t h the p l o t t i n g of the s i t e s w i t h i n the t r i a n g l e , as 

the three f a c t o r s , t h e i r values not o r i g i n a l l y adding up to 

100%, usually p l o t to three p o i n t s on the graph. This i s 

compensated by the medial p o i n t of the r e s u l t i n g t r i a n g l e 

being taken as the mean of the three values. Diagrams 9. 12 

and 13 i n d i c a t e these medial points p l o t t e d from the three values, 

w i t h i n t e r c o n n e c t i n g l i n e s . Diagrams 10,11 and14 show the s i t e s 

d i v i d e d i n t o groups w i t h i n the t r i a n g u l a r graph; and whether they 

are the r e s u l t of a s t r a i g h t p l o t where the three f a c t o r 

values are synchronised, or whether they are medially p l o t t e d . 

Occasionally s i t e s are p l o t t e d outside the t r i a n g l e . VJhere 

percentage s t a t i s t i c s are used, t h i s cannot occur; where 

weighted s t a t i s t i c s are used, t h i s i n d i c a t e s an overwhelming 

d e f i c i e n c y i n one f a c t o r , or an overwhelming dominance of 
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one or more f a c t o r s . 

Use of S t a t i s t i c s 
7 "Geographical thought involv e s measurement" , and s t a t ­

i s t i c a l analysis of q u a n t i t a t i v e data can g r e a t l y a s s i s t the 

i n t e r p r e t a t i o n of such i n f o r m a t i o n . 

C o r r e l a t i o n 

A more precise method i s needed to present the assoc i a t i o n 

between variables on a q u a n t i t a t i v e basis. One of the simplest 

methods of measuring the r e l a t i o n s h i p between the va r i a b l e s i s 

the use of K.Pearson's Product Moment C o r r e l a t i o n C o e f f i c i e n t . 

The value of t h i s ranges from -1 to +1. With a con-elation of +1, 

one v a r i a b l e increases or decreases a t the same time as the other 

increases or decreases. -1 shows an inverse r e l a t i o n s h i p 

between the two v a r i a b l e s . 0.0 i n d i c a t e s no r e l a t i o n s h i p 

between the two v a r i a b l e s . I t i s important to understand, 

however, that the degree of r e l a t i o n s h i p i s not p r o p o r t i o n a l 
8 

to the size of the c o e f f i c i e n t . A c o e f f i c i e n t of -tO.6 

does not mean t h a t the r e l a t i o n s h i p i s e x a c t l y twice as strong 

as one i n d i c a t e d by a c o e f f i c i e n t of +0.3. The correct i n t e r ­

p r e t a t i o n depends on the p a r t i c u l a r p a t t e r n being i n v e s t i g a t e d 

and the purpose f o r which the c o e f f i c i e n t i s being c a l c u l a t e d . 

Generally, the f o l l o w i n g i s a rough but u s e f u l guide to the 

degree of r e l a t i o n s h i p i n d i c a t e d by the size of the c o e f f i c i e n t s : -
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0.9 - 1 . 0 Very high c o r r e l a t i o n ; very strong 
r e l a t i o n s h i p . 

0.7 - 0.9 High c o r r e l a t i o n ; marked r e l a t i o n s h i p . 
0.4 - 0.7 Moderate c o r r e l a t i o n ; s u b s t a n t i a l 

r e l a t i o n s h i p . 
0.2 - 0.4 Low c o r r e l a t i o n ; a d e f i n i t e r e l a t i o n s h i p 

but a small one. 
Less than 0.2 A s l i g h t c o r r e l a t i o n ; r e l a t i o n s h i p 

so small as to be n e g l i g i b l e . 

R e l i a b i l i t y of C o r r e l a t i o n C o e f f i c i e n t s 

The statement of the value of a c o r r e l a t i o n c o e f f i c i e n t 

i s not s u f f i c i e n t evidence of r e l a t i o n s h i p between two v a r i a b l e s . 

The c o e f f i c i e n t s are subject to sampling e r r o r s , and therefore 

i t i s necessary t o t e s t r e l i a b i l i t y by comparing t h e i r values 

w i t h t h e i r standard e r r o r s . 

The standard e r r o r of r i s given by the formula: 

o"r = (1 - r ) where N= number of s i t e s 
• i n each area, 

# „ 1 x and r= C o r r e l a t i o n 
U " ' C o e f f i c i e n t . 

Applying t h i s formula to Appendices 2 to 10 , the odds 

are 2 to 1 t h a t our values do not deviate by more than o*r. 

Appendix C o r r e l a t i o n C o e f f i c i e n t 

2 +0.504 =*= +O.61 or +0.4 
3 -0.43 =»= -0.56 or -0.3 
4 +0.347 =L +0.48 or +0.22 
5 +0.13 =4= +0.29 or -0.03 
6 +0.21 4= +0.36 or +0.06 
7 -0.051 =L -0.21 or +0.11 
8 -0.118 =t= -0.33 or +0.1 
9 +0.513 =4= +0.67 or •i*0,35 

10 -0.517 =1= -0.68 or -O.36 

I t must also be pointed out t h a t sampling d i s t r i b u t i o n s 
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of c o r r e l a t i o n c o e f f i c i e n t s , are not symmetrical ones. The 

shape of tlie p a r t i c u l a r sampling d i s t r i b u t i o n , depends on 

both the size of the c o r r e l a t i o n c o e f f i c i e n t , and the size of 

the sample. The former a f f e c t s the sampling d i s t r i b u t i o n . 

symmetry. When the r-value approaches +1 or - 1 , the sampling 

d i s t r i b u t i o n becomes more and more skewed. I n p r a c t i c e , there 

i s no r e a l need to worry about the e f f e c t of t h i s skewness 

f o r c o r r e l a t i o n c o e f f i e i e n t s t h a t range from +0.8 to - 0 .8 , 

provided the sample i s a large one, as standard e r r o r i s applicable 

only to small r-values and large K-values. 

The three sample areas have a l l been examined from the point 

of view of the three s i t i n g f a c t o r s , using t h i s s t a t i s t i c a l 

method. The r e s u l t s i n some cases i n d i c a t e a s i g n i f i c a n t 

r e l a t i o n s h i p , and i n others i n d i c a t e a s i g n i f i c a n t negative 

r e l a t i o n s h i p between the v a r i a b l e s . I n s t a t i s t i c a l a n a l y s i s , 

a negative answer may be as meaningful as a p o s i t i v e one. 

The Chi-Squared Test 

This Test provides another measure of association between 

sets of data. I t te s t s the n u l l hypothesis th a t the observed 

r e s u l t s do not d i f f e r s i g n i f i c a n t l y from those which are to be 

expected by chance. Applied to the i n v e s t i g a t i o n of s i t i n g f a c t o r s , 

Chi Squared Test shows tha t the sampling of the three s i t e areas 

are r e l a t e d only to a very small degree, using the factors of 

distance from water source, degree of aspect and degree of 
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i n t e r v i s i b i l i t y . 

1 Map 30 Worth Cheviot Aspect and I n t e r v i s i b i l i t y of native 
s i t e s . 

2 Map 31 Crosby Ravensworth and Asby Aspect and I n t e r v i s i b i l i t y 
and native s i t e s . 

3 Map 32 Bellingham/Kirkwhelpington Aspect and I n t e r v i s i b i l i t y 
of n a t i v e s i t e s . 

4 Monkhouse, F.J., and Wilkinson, H.R.,'Maps and Diagrams', 
(1964), p.30. 

5 Dickinson, G . C . , ' S t a t i s t i c a l Mapping and the Presentation 
of S t a t i s t i c s ' , (1964), p.26. 

6 Diagram 5 S i g n i f i c a n c e i n d i f f e r e n t parts of the Triang l e . 
7 Bowman, I.,'Geography i n r e l a t i o n t o the s o c i a l sciences', 

Part V of the Report of the Committee on the S o c i a l Studies 
to the American H i s t o r i c a l Association,(1 9 3 4 ), p . 1 . 

8 Connolly,. T.G., and Sl u c k i n , VA,'Statistics f o r the Soc i a l 
Sciences', O 9 6 2 ) . 
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CHAPTER 6 SITING FACTORS 

"DEGREE OF ASPECT 

Consideration of s i t i n g f a c t o r s involves attempting to 

put oneself i n t o the mind of- the I r o n Age native i n an e f f o r t 

to r a t i o n a l i s e the p a r t i c u l a r choice of a s i t e . The degree of 

v i s i b i l i t y might be an important f a c t o r of s i t i n g i f the 

nat i v e i s concerned about h i s p o s i t i o n w i t h regard to an accepted 

route through the v a l l e y s , or about the p o s s i b i l i t y of r a i d i n g 

p a r t i e s . He w i l l s i t e h i s home accordingly. I n some cases he w i l l 

s e t t l e on a minor v a l l e y f l o o r where he w i l l hope to pass unnoticed, 

or he may s e t t l e on a h i l l top f o r defence or f o r a good 

s t r a t e g i c view of the surrounding countryside. There are three 

s i g n i f i c a n t d i v i s i o n s of aspect, and the r e l a t i v e proportions 

of these, govern the importance which the s e t t l e r attaches to 

s i t i n g . F i r s t there i s the view up h i l l from the camp which 

w i l l , s t r a t e g i c a l l y be 'dead ground 1. This w i l l be l i m i t e d i n 

most cases and most r a r e l y w i l l i t be over 50 per cent of the 

t o t a l view. That s i t u a t i o n would i n d i c a t e extreme caution i n 

s i t i n g . V i s i b i l i t y up to one mile i s the second d i v i s i o n of 

aspect. This quadrant v / i l l again i n d i c a t e caution i n s i t i n g 

as w e l l as s t r a t e g i c 'foolishness'. One mile i s l i t t l e 

distance i n which to have warning of a t t a c k , but i t does put 

water source w i t h i n s i g h t of camp and allow f o r a reasonable 

f i e l d of v i s i o n . The number of cases of s i t e s having aspect 
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i n these f i r s t two d i v i s i o n s , i s extremely small. They 

us u a l l y have some degree of the t h i r d d i v i s i o n which i s v i s i b ­

i l i t y over one m i l e . This v i s i o n i s very important as 

t o t a l i t y i n d i c a t e s a h i l l - t o p s i t e . On the Maps 30, 31 and 

32, the s i t e c i r c u l a r symbols are di v i d e d according to the 

three l a t t e r d i v i s i o n s . 

North Cheviot 

The *f1 s i t e s grouped around the periphery of the massif 
1 

i l l u s t r a t e a v a r i e t y of aspect patterns . The immediate 

impression i s one of the high number of s i t e s w i t h v i s i b i l i t y 

over one mile i n extent, and the small number of s i t e s w i t h 

v i s i b i l i t y only up to one mi l e . S i t e number ^0, at a considerable 

distance from the majorily of the s i t e s , consists of a loose 
2 

c o l l e c t i o n of huts i n the v a l l e y of the Harthope Burn. 

V i s i b i l i t y from t h i s s i t e i s very l i m i t e d . A s i m i l a r c o n d i t i o n 

applies t o s i t e h"\ by Threestone Burn^ where huts were noted 

by MacLauchlan . Only down v a l l e y i s v i s i b i l i t y extended 

beyond one m i l e . A l l the other s i t e s on the map have a 

considerable range of v i s i b i l i t y . The Accumulative Aspect 

Graph demonstrates the major f a c i n g quadrant of the s i t e s i n 

the n o r t h Cheviot. The most s i g n i f i c a n t degree of v i s i b i l i t y 

i s t h a t over one mile i n extent, and i t i s t h i s f a c t o r which 

governs most of the s i t e s i n t h i s area. The north-east 

quadrant has the greatest degree of aspect, contrary to uaual 
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s i t i n g proceedure, and t h i s may r e f l e c t danger of some type 

from t h a t d i r e c t i o n r a t h e r than a preference f o r n o r t h - f a c i n g 

slopes. Two s i t e s are completely h i l l top s i t e s and have aspects 

of 360 degrees. Humbleton H i l l i s a large nine acre s i t e 

v/ith outer systems of stone w a l l s , and an inner enclosure of w a l l s 

12 f e e t t h i c k . Eleven hut platforms are v i s i b l e w i t h i n the 

perimeter and three i n the a d j o i n i n g eastern enclosure. The 

s i t e appears t o be of importance e s p e c i a l l y compared w i t h the 

other s i t e s i n the North Cheviot region. We s h a l l see t h a t 

i n other s i t i n g aspects too, Humbleton H i l l dominates. Yeavering 
7 

B e l l i s the second h i l l top s i t e , of 13 acres w i t h over 130 

c i r c u l a r or oval scoops and 'ring-groove' marks of timber huts. 

The s i t e i s the easternmost of four oppida on the south side of 

the Tweed i n h a b i t e d by the V o t a d i n i . There i s a h i n t of 

second century and l a t e r occupation w i t h f i n d s of samian v/are 

and two Late Roman 'minims', a glass armlet and a Romano-British 

f i b u l a . The importance of the s i t e between the second and the 

f o u r t h centuries A.D. i s again r e f l e c t e d i n the f a c t o r s of 

s i t i n g . Yeavering B e l l i s the highest s i t e i n the region a t 

1182 f e e t and p h y s i c a l l y dominates a l l the other s i t e s . 

Bellingham/Kirkwhelpingt on 

The s i t e s a t the j u n c t i o n of the Rede and the North Tyne 
g 

and some miles to the east, are of a very diverse character . 
9 

The Accumulative Aspect Graph shows the p r e v a i l i n g d i r e c t i o n 
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of s i t i n g to be from north-east to south. There i s a great 

v a r i e t y i n d i r e c t i o n of f a c i n g e s p e c i a l l y w i t h v i s i b i l i t y 
10 i n excess of one mile. S i t e 8 on Map 32 a t Black Buteland 

overlooks the r i v e r j u n c t i o n , and High S h i e l d s ( N i g h t f o l d s ) 
11 

s i t e 11 i s on the west-facing escarpment near B i r t l e y . Some 
of the remaining s i t e s are s p l i t i n t h e i r a b i l i t y to s i g h t over 

12 

one m i l e . S i t e 3? G a r r e t t Hott , on a k n o l l of ground close 

to the Rede/North Tyne confluence, s i g h t s up Redesdale, up 

and down the North Tyne. I n between, the v i s i b l e ground i s 

'dead' w i t h s i g h t i n g under one mile. A s i m i l a r s i t e i s 2 a t 

S t i r k s Cleugh ^ w i t h only i n t e r m i t t e n t views of any s u b s t a n t i a l 
1*1-

distance. S i t e 30 on W h i t e h i l l has a l i m i t e d view to the east 

and the west but good to the north and the south. A l l the 

remaining s i t e s except f i v e , prefer to s i t e w i t h a s i g h t 

towards the/south-east. The exceptions are those settlements 

which have no v i s i b i l i t y above one mile i n extent. They are 

mainly c l u s t e r e d to the east of Dere S t r e e t i n the midst of 
15 

Kirkwhelpington Common s i t e s . Sites 31 and 32, Herpath and 
16 

Ray Cottage , are both on r i s e s of ground i n the v a l l e y of 
Ray Burn but have a very l i m i t e d v i s i b i l i t y . S i t es 15 t 16 17 18 19 and 18, Hetchester , Quarry House , and Crookdene are on 
the f l a t t i s h moors above Bavington and also have a l i m i t i n g 

f i e l d of v i s i o n . One of the most commanding p o s i t i o n s of the 

countryside west of Kirkwhelpington i s occupied by s i t e *\h 
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20 on Great Wanney Crag . V i s i b i l i t y i s e x c e l l e n t from the 1000 
f o o t p o s i t i o n except i n a small south-south-west quadrant. 

Excavation should determine the importance of the s i t e 

r e l a t i v e to the other s i t e s i n the area. An i n t e r e s t i n g 

observation w i t h regard to the mass of s i t e s i s t h a t apart 

from the h i l l top s i t e s , most of the quadrants of v i s i b i l i t y 

over one mile are f a c i n g downstream of the closest water course. 

Crosby Ravensworth and Asby 

The 22 s i t e s i n t h i s area show a d i s t r i b u t i o n around the 
21 

upper reaches of the Lyvennet Beck and Scale Beck . The 
22 

Accumulative Aspect Graph shows the major d i r e c t i o n of 

v i s i b i l i t y as northward overlooking the Eden v a l l e y . S i t e s 

5 to 15 i n c l u s i v e show c l e a r l y a l i m i t e d s i t i n g v/ith few 

settlements having an aspect f u r t h e r than one mile any greater 
than a few degrees. Sites 6, 13 and 1*f, W.S.W.Ewe Locks2'', 

2̂ f 25 
Ravens G i l l East and West sides, are irregular-shaped v i l l a g e 

settlements w i t h l i t t l e sign of defensive features. None of 

them have an aspect over one m i l e , or are,sighted i n prominent 

p o s i t i o n s , and they seem to be s a t e l l i t e s of adjacant l a r g e r 
26 

s i t e s . S i t e 21, Holborn H i l l , despite i t s name, can only see 

any distance distance downstream. Again t h i s s i t e i s an 

enclosed v i l l a g e of small size along a s l i g h t scarp above the 

stream. S i t e s 1, 2, and 3 i n the north-west corner of Map 31 
27 

are promxnent f o r t h e i r depth of v i s i b i l i t y . Scar P l a n t a t i o n , 
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Wickerslack Moor , and Harberwain are also v i l l a g e s i t e s , 

which look out over the f o o t h i l l s of the Eden v a l l e y . They 

are not p r i m a r i l y defensive s i t e s and they avoid the h i l l 

summits of the north-east sloping plateau. P o s i t i o n a l l y , s i t e 

17i Castle Folds on Great Asby S c a r ^ i s the most s t r a t e g i c a l l y 

placed and dominant s i t e i n the area at a height of 1330 f e e t , 

b u t r i t s view i s l i m i t e d on the south by the Knott a t 1333 f e e t , 

and on the n o r t h by the Great Asby Common. However, the Pennines 

and the Appleby area of the Eden v a l l e y are v i s i b l e to the 

north-east. The settlement i s defended by a rampart of ortho­

s t a t i c c o n s t r u c t i o n and there are traces of ten huts along the 

i n t e r i o r of the w a l l . The bare nature of the surrounding 

countryside and the remoteness of s i t i n g suggest a r e t r e a t 

i n time of r a i d i n g from one of the v i l l a g e s i n Crosby Ravens-
31 

worth. Kicolson and .burn noted t h i s i n a c c e s s a b i l i t y of the 

s i t e which was 
1 s t r o n g l y walled about and contained 
an area of about an acre and a h a l f ; 
and a t the highest corner there hath 
been a f o r t about seven yards square 
w i t h i n , by way of s h e l t e r f o r the 
keepers and as a k i n d of c i t a d e l to 
r e t i r e to *. 

(This i s the hut at the south-west angle). 

DEGREE OF IKTERVISIBILITY 

An important f a c t o r of s i t i n g should be the amount of 

r e l a t i o n s h i p between settlements i n an area. For reasons of 



defence, s t r a t e g y and economy, i t vjould seem necessary t h a t 

some s o r t of communication be a v a i l a b l e t o i n h a b i t a n t s . A 

large number of s i t e s i n close proximity as i n our three 

sample areas, suggests t r i b a l groups, or a t l e a s t some a l l i a n c e 

between the settlements. The defensive nature of many of the 

s i t e s i n d i c a t e s t o a c e r t a i n extent t h e i r unsure p o s i t i o n and 

fear of a t t a c k . Communication would therefore be of prime 

importance i n defence. V i s u a l communication would be the 

quickest and easiest. An examination of the degree of i n t e r -

v i s i b i l i t y between s i t e s would therefore measure the extent 

of the importance of t h i s f a c t o r i n s i t i n g of the settlements. 

Degree of i n t e r v i s i b i l i t y might also r i s e w i t h the importance 

of t h a t s i t e w i t h i n the community. The analysis below attempts 

to look a t t h i s p o s i t i o n . 

North Cheviot 

Generally, t h i s area shows a high degree of i n t e r v i s i b i l i t y 

between s i t e s . An average of *K5 s i t e s are v i s i b l e from each 
32 

s i t e . The extremes are no other s i t e s v i s i b l e from s i t e s 
kO and 41, New Burn and Threestone Burn , to Yeavering 

35 
B e l l w i t h 16 s i t e s v i s i b l e . The l a t t e r s i t e completely 

dominates the area i n t h i s respect. Twice as many other s i t e s 

are v i s i b l e from Yeavering B e l l as from any other s i t e i n the 

area. On Map 30 the i n s c r i b e d c i r c l e s have a radius proportionate 

to the number of s i t e s v i s i b l e . A f t e r Yeavering B e l l , Humbleton 
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H i l l stands out as a s i t e of some importance w i t h 7 v i s i b l e 

s i t e s . Only one s i t e on the northern r i m of the massif i s 
37 

a l i e n a t e d from i t s neighbours. S i t e 22 on Coldberry H i l l 

has only one other s i t e w i t h i n i t s v i s u a l range, and consists 

of two conjoined enclosures of d i f f e r e n t c o n s t r u c t i o n date. 

The e a r l i e r northern enclosure shows traces of a scoop and 

traces of stone foundations f o r a c i r c u l a r house 18 f e e t 

diameter. Such s i t e s v/ere u s u a l l y due to the adaption to a 

p a r t i c u l a r topography where h a b i t a t i o n s i t e s were l i m i t e d 
•z g 

to steep h i l l slopes. Jobey suggests t h a t the scooped 

enclosure i s a fore-runner of the Romano-British type of home­

stead and settlement, as found o v e r l y i n g some h i l l f o r t s . 

This would place the s i t e out of context w i t h most of the other 

s i t e s i n the North Cheviot. Among the other s i t e s f u r t h e r t o 
39 

the south-east, Ringles 7 of South Middleton, s i t e 3^i 

dominates w i t h 8 s i t e s v i s i b l e from the i n t e r i o r . This does 

not necessarily mean t h a t Ringles i s s i g n i f i c a n t l y important 

i n the area, but rather t h a t the very close proximity of a number 

of s i t e s leads to a high degree of i n t e r v i s i b i l i t y . The s i t e 

i s double-ramparted, c i r c u l a r , and an acre i n si z e . Traces of 

i n t e r n a l settlement are not published. The s i t e might be 

considered f o r f u r t h e r i n v e s t i g a t i o n . 

Bellingham/Kirkwhelpington 

There i s a greater dichotomy between the s i t e s w i t h i n the 
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region of Map 32 than there i s i n the North Cheviot. Immediately 

noticeable i s Great Wanney by the nature o f , i t s height above 

the Berry H i l l s to the east. Many s i t e s i n the Upper Wansbeck 

are v i s i b l e from t h i s prominence. S i t e s ?.h and 25, Ferneyrigg 

and Ray Burn , also stand out as v/ell s i t e d settlements. 

The former i s an elevated rectangular s i t e of about 1.75 acres 

noted by B a l l to have only one d i t c h , but two entrances. The 

l a t t e r i s l i k e w i s e rectangular but much smaller a t 0.25 acre. 

V i s i b i l i t y appears to have l i t t l e s i g n i f i c a n c e upon the importance 

of these two s i t e s as l o c a l t r i b a l centres. I n the west, s i t e s 

3 and 4-, Ga r r e t t Hott , and Rede Bridge , have close 

v i s u a l r e l a t i o n s h i p w i t h B i r t l e y s i t e s , but don't themselves 

seem to be important. I s o l a t e d s i t e s w i t h only one s i t e v i s i b l e , 

are common i n the region w i t h seven, even where adjacant s e t t l e ­

ments are numerous w i t h i n a m i l e . S i t e 37 a t Birky Burn i n the 

n o r t h i s a c o l l e c t i o n of small low concentric r i n g s t h a t 

appear to be hut c i r c l e s , and has no apparant connection v/ith 

any other s i t e on the f e l l s . 

Crosby Ravensworth and Asby 

Sites 7 and 6, Ewe Locks and Ewe Close , dominate the 
Ln 

area insomuch as between them nxne s i t e s are v i s i b l e . Both 

are v i l l a g e s v/ith i r r e g u l a r and r e c t i l i n e a r enclosures and stone 

w a l l s of o r t h o s t a t i c c o n s t r u c t i o n . About 18 hut c i r c l e s i n 

Ewe Close and 8 i n Ewe Locks and the general s o p h i s t i c a t i o n 
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of the settlements, speak of peaceable farming communities 

between the 800 and 1000 f o o t contours, close to water supplies, 

t h e i r shape being a n a t u r a l product of the l i e of the land. 

P a r a l l e l s t o t h i s form of hut v i l l a g e are found i n southern 

England on the Downs a t Botherley and Woodcuts, f o r example, 

and they i n d i c a t e native c u l t u r e s of the Early I r o n Age and 

Roman periods. Rectangular b u i l d i n g s are evident a t both s i t e s .. 

suggesting l a t e r reoccupation, even perhaps, near c o n t i n u i t y 

of occupation through to the medieval period. The degree of 

i n t e r v i s i b i l i t y i s f a i r l y constant around the upper reaches 

of Lyvennet Beck where there i s an obvious connection between 

the communities. The Scale Beck area s i t e s are l i m i t e d t o 

i n t e r v i s i b i l i t y of one, except s i t e 18 a t Muddy G i l l high 

up the v a l l e y , another v i l l a g e but w i t h defensive ramparts, 

containing 6 to 10 huts. 

DISTANCE FROM WATER SOURCE 

Distance from source of water should be a prime f a c t o r of 

s i t i n g of any settlement i n any region. F o r t u n a t e l y , the n o r t h 

of England i s \<iel± endowed w i t h seasonal r a i n f a l l fev; regions 

r e c e i v i n g less than 50 inches of r a i n per year, and many 

re c e i v i n g considerably more. Numerous native s i t e s i n the no r t h 

are i n h i l l country dissected by p e r r e n i a l streams and are 

r a r e l y s i t e d f u r t h e r than a few hundred yards from water. 

With a few exceptions, s i t e s avoid areas w i t h i n f r e q u e n t streams 
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Crosby Ravensworth and Asby 

The bare limestone plateaux of Crosby Ravensworth F e l l 

and Great Asby Scar are bare of n a t i v e s i t e s and of streams . 

Settlement i s r e s t r i c t e d to below the spring l i n e except f o r the 
50 

' r e t r e a t ' a t Castle Folds . The ' c l i n t ' scenery of bare rock 

so widespread i n the area i s completely avoided even v/hen 

defensive p o s i t i o n s are o f f e r e d along c l i f f tops as a t Orton 

Scar above Crosby Ravensworth. The greatest distance from a 
51 

stream i s a t h i r d of a mile from G i l t s House 2 east of the 

Lyvennet Beck. The d i s t r i b u t i o n of springs i s c o i n c i d e n t a l 

w i t h breaks i n the limestone s t r a t a . Spring d i s t r i b u t i o n 

i s strange i n the Crosby area. Only three springs are recorded 

west of a north/south l i n e from the Knott. To the east of t h i s 

l i n e , many streams r i s e from springs on the edge of the limestone 

plateau. The drainage i s more i n t e r m i t t e n t and a l t o g e t h e r 

more t y p i c a l of limestone. 

North Cheviot 

Hap 30 c l e a r l y shows the extensive drainage p a t t e r n w i t h 
52 

few s i t e s f a r from water. The two exceptions are Yeavering B e l l 
53 

and Humbleton H i l l , h i l l top s i t e s w i t h the nearest stream a 

t h i r d of a mile from the summits. 23 of the s i t e s out of 41 may 

be described as v a l l e y s i t e s ; of the remainder, a l l but two are 

on h i l l s i d e s or less prominent r i s e s of ground close to small 

streams. Springs are non-existent, except close to the Cheviot 
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a t the j u n c t i o n of the g r a n i t e s w i t h the lavas and agglomerate 

Bellingham/Kirkwhelpington 

There are ten s i t e s not d i r e c t l y s i t e d i n a v a l l e y or 

close to a stream, but none o f them are more than h a l f a mile 
54 55 from a water source . The c l i f f s i t e on Great VJanney Crag*^ 

even, has streams along the base of the c l i f f and down the lee 

side of the escarpment. The d i s t r i b u t i o n of springs i s f a i r l y 

even throughout the region, but only s i t e 5 Lee Orchard i n 

B i r t l e y appears t o r e l y upon a supply of spring water. 

1 Map 30 
2 NCH, XIV (1935)• 
3 MacLauchlan, H . , ( 1 8 6 ? ) , p.k7. 
k NCH, XIV (1935)• 
5 Diagram ~$ North Cheviot Accumulative Aspect Graph. 
6 Jobey, G . , (1965), p.62. 

BNC, XI (1885-6), 158-159. 
Mackenzie, I p.383. 
MacLauchlan, H . , (1867) , p.20. 

7 Cf. Chapter 2 Ref . 1 1 . 
8 Map 32 
9 Diagram % Bellingham/Kirkwhelpington Accumulative Aspect 

Graph. 
10 Rome H a l l , G . , '0n ancient B r i t i s h remains near B i r t l e y 

and Barassford, North Tyne 1, AA2, V I I (1876), p.3. 
MacLauchlan, H., (186?) , 7^-75. 
NCH, XV (19^0). 

11 NCH, IV (1897), 351-353. 
Rome H a l l , G . , (18?6) , p.6. 
MacLauchlan, H . , (1867) , p.7^. 
O.S. (1922), 25". 

12 NCH, IV (1897), 351-353. ' 
MacLauchlan, H . , (1867) , p.72. 

13 NCH, XV (19^0). 

-100-

http://Ref.11


14 Hodgson, I 2 p. 192. 
15 NCH, XV (19^0). 

Hodgson, I 2 p.191n. 
16 NCH, XV (19^0). 
17 NCH, XV (1940), p.56. 

B a l l , T.,'Some R e c t i l i n e a r Earthv/orks i n Northumberland 1, 
PSAN4, I 173-178. 

18 AA2, X I I 'Notes on a Pre-Historic Camp and Avenue of Stones 
on Throckington Quarry House Farm 1, (188?), p.155-158. 
A i r Photograph A484. 

19 Hogg, A.H.A.,'Northumbrian Forts and Farms', Arch. News 
L e t t e r No.8,8 - 14.(1948). 

20 Jobey, G.,(1965), p.63. 
Hodgson, I I 1 p.198n. 

21 Map 31 
22 Diagram ^ Crosby Ravensworth and Asby Accumulative Aspect 

Graph. 
23 RCHMW, (1936), p.89. 
24 RCHMW, (1936), p.86. 
25 RCHMW, (1936), p.88. 
26 RCHMW, (1936), p.18. 
27 RCHMW, (1936), p.89. 
28 RCHMW, (1936), p.88. 

Collingwood, R.G.,1 P r e h i s t o r i c Settlement near Crosby 
Ravensworth 1, (1933), 223-226 and 216-218, CW2 XXXIII. 
Simpson, J.,'Wickerslack Common•, Arch.J., X V I I I (l86l),p.31 

29 RCHMW, (1936), TJ.88. 
Weston, G.F.,'Crosby Ravensworth', CW1_, I I (l8?4-76),205-225 

30 Richmond, I.A.,'Castle Folds by Great Asby', CW2, XXXIII 
(1933), 233-237. 
RCHHW, (1936), p.19. 

31 Nicolson and Burn,'History of Westmorland',1(1777), p.491. 
32 Map 30 
33 NCH, XIV (1935). 

BNC, VI (1868-72), p.368. 
34 MacLauchlan, H.,(1867), p.47. 
35 Cf.Ref.7-
36 Cf.Ref.6. 
37 Jobey, G.,(1962), 47-58. 
38 Jobey, G.,(1962), p.58. 
39 Jobey, G., (1965), p.61. 

MacLauchlan , H. , (186?) , p. 43. 
40 B a l l , T.,'Some R e c t i l i n e a r Earthworks i n Northumberland', 

PSAN4, 1 (1923-24), 230-231. 
41 O.S. (1926), 25". 

-101-

http://Cf.Ref.7-


kZ Cf.12. 
kj> O.S. (1925), 25". 
hh Hogg, A.II.A.,'Gwynedd and the V o t a d i n i ' , Ant. XIX (19^5), 

o.80ff. 
k$ RCHMW, (1936), p.83. 

Coll-ingwood, R.G.(1933), 201-232. 
hS Collingwood, W.G.,'Excavation of Romano-British settlement 

a t Ewe Close, Crosby Ravensworth', CW2, V I I I (1908), 355-68. 
Collingwood, W.G.,'Further Excavation of Romano-British 
settlement a t Ewe Close, Crosby Ravensworth', CW2, IX (1909), 
295-309. 
Collingwood, W.G.,'Lake D i s t r i c t H i s t o r y ' , (1925). 
Collingwood, R.G.,"Ihe Last Tears of Roman Cumberland', 
CW2, XXIV (192*0, 2*17-255. 
Collingwood, R.G. 'An I n t r o d u c t i o n t o Prehistory' CW2, 
XXXIII (1933), P-201. 
Hay, T.,'Early Settlements near the head of Ullswater', 
CW2, XXXVI (1935), 71*75-
RCHMW, (1936), p.83. 

k-7 Map 31 
k& RCHMW, (1936), p.18. 

A i r Photographs St.Joseph, J.K., A821, ChT., CAPC BF11. 
kS Map 31 
50 Cf.Ref.30. 
51 Cf.Chapter 2 Ref.11. 
52 Cf.Chapter 2 Ref.11. 
53 Cf.6.Ref. 
5^ Map 32 
55 Cf.Ref.20. 
56 MacLauchlan, H.,(1867), p.73. 

-102-

http://Cf.Ref.30
http://Ref.11
http://Ref.11
http://Cf.Ref.20


CHAPTER 7 COMPARATIVE RELATIONSHIPS 

A f u l l a n alysis using s t a t i s t i c a l and car t o g r a p h i c a l 

methods, of the calculated information on the s i t i n g f a c t o r s 

of native s i t e s i n the n o r t h of England, r e s u l t s i n a pattern 

of ' p u l l ' dominance f o r the three seperate areas of North 

Cheviot, Bellingham/Kirkwhelpington and Crosby Ravensworth 

and Asby. The aim of the study i s to e s t a b l i s h the a r e a l 

importance of the s i t i n g f a c t o r s , and to see how one f a c t o r 

may a f f e c t the other two. Expression of the same m a t e r i a l 

i n d i f f e r e n t a n a l y t i c a l forms i s c a r r i e d out i n order t o 

obtain the maximum value from the evidence a v a i l a b l e . 

COMPARISONS BETWEEN SITING FACTORS 

T r i p l e Comparison 

The Triangular Graph i s the only diagrammatic method 

which may be used to examine three v a r i a b l e s areaHy. 
\ 

North Cheviot - Diagram 9*. i n d i c a t e s the sources from which 

the North Cheviot s i t e s are p l o t t e d . We note t h a t few of the s i t e s 

have remote sources f o r t h e i r p l o t t i n g s except s i t e 37i West 
2 

Southmiddleton Dean , which has a low degree of i n t e r v i s i b i l i t y 

and aspect but i s very close to a water source. Medially 

p l o t t e d , the s i t e i s near the exact centre of the t r i a n g l e . 
3 

S i t e 25, Whinney H i l l has an average aspect and degree of 

i n t e r v i s i b i l i t y but i s an excessive distance from the nearest 

water source, w i t h the r e s u l t t h a t one of the p l o t s i s outside 
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of the t r i a n g l e . 

The major Groupings on the Triangular Graph stand out 

f a i r l y c l e a r l y . The s i t e s which have been p l o t t e d s t r a i g h t 

w ithout r e s o r t i n g to c a l c u l a t i o n of a medial p l o t are 16 i n 

number, and some of them are very s i g n i f i c a n t . Group I I I , 

s i t e s kO and 41 are e s p e c i a l l y s i g n i f i c a n t w i t h regard to t h e i r 

s i t i n g f a c t o r s . Their f a c t o r s of i n t e r v i s i b i l i t y are negative 
5 

and only Threestone Burn has a small quarter w i t h an aspect 

over one m i l e . Both are very close to water sources. S i t e '+1 

has i t s degree of aspect i n exact inverse r e l a t i o n s h i p to 

i t s distance from the water source. Both s i t e s are i n the 

region where two f a c t o r s are overwhelmed by one f a c t o r -

t h i s being the water source. Group I I contains 8 s i t e s which 

are s t r a i g h t p l o t t e d . Reference to Map 33 which shows the.:-

l o c a t i o n of the major Groups w i t h i n the t r i a n g l e , i n d i c a t e s 

t h a t Group I I s i t e s are l i b e r a l l y spread around the periphery 

of the massif and appear to be t y p i c a l of the m a j o r i t y of 

the s i t e s . The lower h a l f of the Group are i n the region which 

has one of the s i t i n g f a c t o r s very small. I n t h i s case i t i s the 

distance from the water source. The upper h a l f of the Group 

approaches the region where the f a c t o r s are evenly mixed. 

The s t r a i g h t p l o t t i n g i s t h e r e f o r e , what one would expect 

from s i t e s which have an average degree of aspect and i n t e r ­

v i s i b i l i t y , and close p r o x i m i t y to water. Group I l a may be 
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d i v i d e d generally i n t o s i t e s which have a smaller degree of 

i n t e r v i s i b i l i t y and one f a c t o r dominant over 50%, and s i t e s 

which have the degree of aspect greater than the degree of 

i n t e x - v i s i b i l i t y and the distance from the water put together. 

Group l a s i t e s are dominated by t h e i r excessive distance from 

water. Group I s i t e s , close to the t r i a n g l e centre, display 

average s i t i n g f a c t o r s , but w i t h a s l i g h t leaning towards 

excessive distance from water. Sites 1, 2, 15 and 37 have a 

l i m i t e d degree of aspect. S i t e 37 has an exact inverse 

r e l a t i o n s h i p of water distance to degree of i n t e r v i s i b i l i t y . 

The absence of s i t e s 6 and 19 from the map i s conspicuous. The 

dominance of these s i t e s i n respect of aspect and i n t e r v i s i b i l i t y 

and t h e i r distance from water, places them i n a t h e o r e t i c a l 

Group 4 on Map l a . 

The sum of a l l the above p l o t t i n g i s expressed i n Ajrpendices 

2 to 4.The c o r r e l a t i o n between the degree of aspect over one 
6 

mile i n extent and the degree of i n t e r v i s i b i l i t y i s moderately 

s i g n i f i c a n t a t +0.504 w i t h a s u b s t a n t i a l r e l a t i o n s h i p . As 

one would expect, where there i s an increase i n aspect over 

one m i l e , there i s an increase comparable i n the degree of 

i n t e r v i s i b i l i t y . The r e s u l t of a c o r r e l a t i o n between distance 
from water source and degree of aspect i s negative to the extent 

n 

of -0.43 . This i n d i c a t e s t h a t there i s again a moderate 

r e l a t i o n s h i p between the increase i n aspect and decrease i n 
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d i s t a n c e from w a t e r . There i s a d e f i n i t e r e l a t i o n s h i p , 

a l t h o u g h o n l y a s m a l l one, between the degree o f i n t e r v i s i b i l i t y 
g 

and d i s t a n c e from xvater , as the v a l u e i s +0.3^7* 

B e l l i n g h a r a / K i r k w h e l p i n g t o n - I n c o n t r a s t t o Diagram 9i the 
q 

p l o t s o f the t h r e e v a r i a b l e s f o r B e l l i n g h a i n / K i r k w h e l p i n g t o n , 

show c o n s i d e r a b l e d i f f e r e n c e between sources. Only one s i t e , 

number 12, i s s t r a i g h t p l o t t e d . Two s i t e s , numbers 21 and 29 

are p l o t t e d o u t s i d e the t r i a n g l e because o f the value o f t h e i r 

extreme d i s t a n c e from water s o u r c e . S i t e s 1^, 36, and 37 are 

n o t a b l e t o be p l o t t e d a t a l l because o f t h e i r v a r i a b i l i t y o f 
10 

s i t i n g f a c t o r s . S i t e 14, Great VJanney i s f a i r l y c l o s e t o 
w a t e r b u t has a h i g h degree o f b o t h aspect and i n t e r v i s i b i l i t y . 

11 12 S i t e s 36 and 371 B i r k y Burn and Coppingburn Crag , are 

c l o s e t o w a t e r , b u t have s m a l l degrees o f aspect and i n t e r ­

v i s i b i l i t y . When Diagx-am 5 i s a p p l i e d t o Diagram 11, a p a t t e r n 

emerges. There are no s i t e s i n the area w i t h two f a c t o r s 

v e r y s m a l l and one v e r y l a r g e , and t h e r e are n i n e s i t e s w i t h 

the f a c t o r s o f s i t i n g e v enly mixed - s i t e s 1, 9, 18, 20, 23, 

2k, 26, 31» and 35« Most o f these are i n the Upper Wansbeck b a s i n . 

Seven o t h e r s i t e s are n o t dominated by one p a r t i c u l a r f a c t o r , 

b u t s i t e s 19, 2k and 35 have t h e i r d i s t a n c e from water i n 

e x a c t i n v e r s e r e l a t i o n s h i p t o t h e i r degree o f a s p e c t . The 

spread o f s i t e s w i t h i n areas o f t h e t r i a n g l e w hich denote 

the smallness o f one s i t i n g f a c t o r g r e a t e r than 20%, i s v e r y 
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even. Three a r e i n the area o f the degree o f i n t e r v i s i b i l i t y , 

seven where the d i s t a n c e from w a t e r i s s m a l l , and f i v e where 

the degree o f aspec t i s s m a l l . The nearness o f w a t e r , i t must 

be remembered, i s a f a v o u r a b l e s i t i n g f a c t o r . T h e two major 
13 

Groups of s i t e s show a d i s t r i b u t i o n r e l e v a n t t o the even 

r e l a t i o n s h i p between the s i t i n g f a c t o r s . Group 1 s i t e s w h i c h 

s t r a y from t h e average s i t i n g f a c t o r are l i m i t e d t o the Upper 

V/ansbeck except f o r s i t e 13 c l o s e t o Dere S t r e e t i n the s o u t h . 
Ik 

T h i s s i t e a t Tone I n n suggests a h i n t o f Roman i n f l u e n c e i n 

the r e c t a n g u l a r shape, p r o x i m i t y t o Roman c o n s t r u c t i o n s , and 

divergence from normal s i t i n g f a c t o r s . Group 2 are spread 

t h r o u g h o u t the r e g i o n . 

The t h r e e c o r r e l a t i o n s betv/een the t h r e e v a r i a b l e s f o r 

B e l l i n g h a m / K i r k w h e l p i n g t o n , i n d i c a t e i n s i g n i f i c a n t r e l a t i o n s h i p 

between them, w i t h v a l u e s o f +0.13 f o r Appendix 5» +0.21 f o r 

Appendix 6, and -0.051 f o r Appendix 7» The most s i g n i f i c a n t 

v a l u e i s +0.21 f o r the c o r r e l a t i o n between aspect and wa t e r 

s o u r c e , which i n d i c a t e s a s m a l l b u t d e f i n i t e r e l a t i o n s h i p 

between the two v a r i a b l e s : as aspect i n c r e a s e s , the d i s t a n c e 

from the n e a r e s t w a t e r source decreases. T h i s r e s u l t i s 

d i f f e r e n t f r o m t h e value f o r t h e North C h e v i o t , as one va l u e 

i s p o s i t i v e and one n e g a t i v e . T h i s serves as an i n d i c a t i o n 

t h a t water d i s t a n c e as an i m p o r t a n t f a c t o r i n c o n s i d e r a t i o n 

o f s i t i n g o f n a t i v e s e t t l e m e n t , s h o u l d n o t be c o n s i d e r e d . 
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Appendices 5 and 7 show a s l i g h t c o r r e l a t i o n between the v a r i a b l e s , 

b u t the r e l a t i o n s h i p i s so s m a l l as t o be n e g l i g i b l e . 

Crosby Ravensworth and Asby - Diagram 13 shows the extreme 

v a r i a b i l i t y o f p l o t t i n g the s i t e s a c c o r d i n g t o the p u l l o f 

the t h r e e v a r i a b l e s . Two s i t e s a r e p l o t t e d o f f the t r i a n g l e , s i t e s 
15 

1 and 5. S i t e 1 a t Scar P l a n t a t i o n i s remarkable f o r i t s 

e x c e s s i v e d i s t a n c e from w a t e r and i t s wide degree o f a s p e c t . The 

l a t t e r f a c t o r overwhelms o t h e r s i t i n g c o n s i d e r a t i o n s . S i t e 5 a t 

Ewe Close , i s remarkable f o r i t s low degree o f aspect f o r 

such an o b v i o u s l y i m p o r t a n t s i t e , and i t s h i g h degree of i n t e r -

v i s i b i l i t y . Most o f the t h r e e sources f o r the s i t e s are wide 

a p a r t i n d i c a t i n g extremes among most o f the s i t e s , o f s i t i n g 

f a c t o r s . Diagram 5 a p p l i e d t o Diagram 1 ^ shows a d i s t i n c t i v e 

q u i n t u p l e g r o u p i n g . Four s i t e s i n Group 2, 18, 20, 2 1 , and 22 

are i n the area w i t h i n the t r i a n g l e where the s i t i n g f a c t o r s 

a r e e v e n l y mixed, These s i t e s are a l l i n the Asbji a r e a , i n d i c a t i v e 

o f r e g i o n a l i s m o f s i t i n g c h a r a c t e r i s t i c s . S i t e s 3i 1^, and 15 

are s i m i l a r l y s i t e d b u t w i t h a l e a n i n g towards l i m i t e d degree 

o f a s p e c t . Group 1 s i t e s , numbers 6, 8, and 9» 10? 11, and 12, 
17 

s i t u a t e d i n a c r e s c e n t around t h e Upper Lyvennet Beck , are i n 

an area where one o f the s i t i n g f a c t o r s i s g r e a t e r t h a n 50%. 

T h i s i s the degree o f i n t e r v i s i b i l i t y , expected where c l o s e 

s i t i n g o f s e t t l e m e n t s i s common. The two s i t e s i n Group 3i 7 

and 13, have a v e r y s m a l l , l e s s than 20%, degree o f a s p e c t , b u t 
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a r e s i m i l a r i n o t h e r r e s p e c t s t o the a d j a c a n t s i t e s . S i t e s 

k, 16 and 19 a r e a l l o u t l i e r s t o the g e n e r a l d i s t r i b u t i o n 

o f s e t t l e m e n t , and they d i s p l a y prominent s i t i n g c h a r a c t e r i s t i c s . 

S i t e k i s an exce s s i v e d i s t a n c e from w a t e r , b u t s i t e 16 i s 

a t an even g r e a t e r d i s t a n c e and has no s i g h t o f any o t h e r s e t t l e ­

ment. S i t e 19 has l i k e w i s e a g r e a t d i s t a n c e between i t s e l f 

and water s o u r c e , somewhat over h a l f a m i l e . Group 5» s i t e s 

2 and 17, a r e s i t u a t e d on Map 35 away from the c o n c e n t r a t i o n s 

o f s e t t l e m e n t , and they d i s p l a y a wide degree o f as p e c t , the 

l a t t e r s i t e a l s o a marked d i s t a n c e f r o m w a t e r . 

The c o r r e l a t i o n between degrees o f aspect and i n t e r v i s i b i l i t y 
18 

has v i r t u a l l y no s i g n i f i c a n c e w i t h r = -0.118 . Between 

degree o f aspect and d i s t a n c e from w a t e r , and between degree 

of i n t e r v i s i b i l i t y and d i s t a n c e from w a t e r , t h e r e i s a s u b s t a n t i a l 

r e l a t i o n s h i p . The val u s e f o r the two a r e +0.513 and -0.517 

r e s p e c t i v e l y . As the degree o f aspect i n c r e a s e s , t h e d i s t a n c e 

from w a t e r i n c r e a s e s i n the p o s i t i v e r e s u l t ; as the degree 

o f i n t e r v i s i b i l i t y decreases the d i s t a n c e from w a t e r i n c r e a s e s 

i n the n e g a t i v e r e s u l t . The former r e s u l t i s expected v / i t h 

f a v o u r a b l e aspect f o r s i t e s t a k i n g them t o the h i g h e r r e g i o n s 

f u r t h e r from stream beds. The l a t t e r r e s u l t proves t h a t 

a h i g h degree o f a s p e c t does n o t n e c e s s a r i l y r e s u l t i n a h i g h 

degree o f i n t e r v i s i b i l i t y : more s i t e s are n o t v i e w a b l e because 

of t h i s a s p e c t . The c o r r e l a t i o n betv/een aspect and i n t e r v i s i b i l i t y 
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a t -0.113 i s c l e a r , and serves t o i l l u s t r a t e the r e l a t i o n s h i p . 

S c a t t e r Diagram 

Diagrams 15i 16 and 17 examine the r e l a t i o n s h i p between 

the t h r e e areas N o r t h C h e v i o t , B e l l i n g h a m / K i r k w h e l p i n g t o n , 

and Crosby Ravensworth and Asby, f o r each p a i r o f v a r i a b l e s . 

Diagram 15) shov/s the degree o f i n t e r v i s i b i l i t y a g a i n s t 

the d i s t a n c e from w a t e r source. There i s c o n s i d e r a b l e 

d i s t a n c e between t h e areas. N o r t h C h e v i o t s i t e s are never 

f a r from water and have a h i g h average degree o f i n t e r v i s i b i l i t y . 

The B e l l i n g h a m / K i r k w h e l p i n g t o n area has a g r e a t e r extreme 

of w a t e r d i s t a n c e , and most o f i t s s i t e s are c o n c e n t r a t e d 

i n a graph area where degrees o f i n t e r v i s i b i l i t y are s m a l l 

and d i s t a n c e from w a t e r i s f a i r l y s h o r t . The Crosby Ravensworth 

and Asby area has much l e s s degree o f i n t e r v i s i b i l i t y b u t many 

of the s i t e s are f a r from water s o u r c e . T h i s i m p l i e s t h a t 

s i t i n g c o n s i d e r a t i o n s n e i t h e r r e l y upon closeness t o wat e r n o r 

upon v i s i b l e c o n n e c t i o n between t h e s e t t l e m e n t s . 

The a s p e c t - i n t e r v i s i b i l i t y r e l a t i o n s h i p i s much c l o s e r . 

Diagram 16 shows t h a t i n the N o r t h C h e v i o t a r e a b o t h the 

v a r i a b l e s have h i g h v a l u e s , because o f the c l o s e c o r r e l a t i o n 

between the two and t h e a b r u p t n a t u r e o f the ground. The 

B e l l i n g h a m / K i r k w h e l p i n g t o n s i t e s a r e more c l o s e l y c o n f i n e d , 

b u t the r e l a t i o n s h i p i s s t i l l c l e a r between t h e v a r i a b l e s . 

The Crosby Ravensworth and Asby area f o l l o w s v i r t u a l l y the same 
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p a t t e r n . T h i s i s p r o b a b l y a r e f l e c t i o n o f the extreme landscape 

i n these two l a t t e r a reas t e n d i n g towards g i v i n g the s i t e s l e s s 

vantage p o i n t s and hence a s m a l l e r degree o f i n t e r v i s i b i l i t y . 

The w a t e r - a s p e c t r e l a t i o n s h i p on Diagram 1? i s v a s t l y 

d i f f e r e n t between the t h r e e a r e a s . As we have a l r e a d y observed, the 

N o r t h C h e v i o t s i t e s a r e a l l c l o s e t o wate r and most o f them Jjave 

aspect over 100 degrees. The B e l l i n g h a m / K i r k w h e l p i n g t o n s i t e s 

a r e s i m i l a r l y c o n f i n e d , b u t i n Crosby Ravensworth and Asby 

they spread f r o m 0 t o 1*1-00 f e e t from w a t e r and from 0 t o 2?0 

degrees o f a s p e c t . 

CORRELATIONS BETWEEN HEIGHT ABOVE MEAN SEA LEVEL AND SOME 

VARIABLES 

I n Westmorland, an expected c o r r e l a t i o n would be between 

the average h e i g h t above sea l e v e l f o r the s i t e s w i t h i n a 

p a r i s h , and the number o f s i t e s w i t h i n t h a t p a r i s h . Appendix 

11 shov/s the r e v e r s e t a l c i n g p l a c e . The va l u e o f +0.072 i n d i c a t e s 

n e g l i g i b l e r e l a t i o n s h i p . The i n t e r p r e t a t i o n o f t h i s would be 

t h a t a r e a l d i s t r i b u t i o n i s n o t a p r o d u c t o f the c l o s e c o n n e c t i o n 

between s i t i n g on h i g h ground and i n t e r - s i t e r e l a t i o n s h i p . We 

have a l r e a d y n o t e d the v e r y s m a l l r e l a t i o n s h i p between the 

t h r e e s i t i n g f a c t o r s , and t h i s p o i n t s towards some o t h e r reason 

f o r the s i t i n g o f the undefended v i l l a g e s o f the Eden v a l l e y . 

The h i s t o r i c a l development o f the area e x p l a i n s t h e s i t e s 

as b e i n g a t the c u l t u r a l e x t r e m i t y o f the Lake D i s t r i c t b u t 
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t h e complex v i l l a g e s t r u c t u r e s and r e l a t i v e l y advanced appearance 

o f t h e s e t t l e m e n t s b e l i e s t h i s t h e o r y . 

A comparable e x a m i n a t i o n o f the r e l a t i o n s h i p between 

h e i g h t above sea l e v e l and t h e degree o f i n t e r v i s i b i l i t y f o r 

the B e l l i n g h a m / K i r k w h e l p i n g t o n group o f s i t e s , r e v e a l s a g a i n 

an i n s i g n i f i c a n t r e l a t i o n s h i p between the two . P l o t t e d 

on Diagram 18, the d i s t r i b u t i o n i s betv/een k^O f e e t and 900 

f e e t w i t h no s p e c i f i c c o n c e n t r a t i o n w i t h i n a s m a l l h e i g h t range. 

The degree o f i n t e r v i s i b i l i t y i s s i m i l a r l y e v e n l y spread from 

one t o f i v e . +0.059 i n d i c a t e s a n e g l i g i b l e r e l a t i o n s h i p . For 

the a r e a , the a s p e c t / i n t e r v i s i b i l i t y r e l a t i o n s h i p i s a l s o 

n e g l i g i b l e , and t h e r e f o r e a p a r t i c u l a r h e i g h t v alue has no 

e f f e c t upon the s i t i n g o f a s e t t l e m e n t . 

CONCLUSION 

R e l a t i v e P u l l s 

A co n d e n s a t i o n o f a l l t h e evidence f o r s i t i n g u s i n g 

Diagram 5, shows the r e l a t i v e p u l l s o f d i f f e r e n t f a c t o r s i n 
20 

the t h r e e areas . S p e c i f i c areas w i t h i n the t r i a n g l e mean 

s p e c i f i c v a l u e s f o r the r e l a t i o n s h i p s between the t h r e e v a r i a b l e s . 

Throughout the t r i a n g u l a r a n a l y s i s , A r e p r e s e n t s the d i s t a n c e 

f r o m water s o u r c e , B the degree o f a s p e c t , and C the degree o f 

i n t e r v i s i b i l i t y . The most dominant s i t i n g area w i t h i n the graph w i t h 

^8.5, 50, and 30 per cen t o f the s i t e s i n the t h r e e r e g i o n s , 

i s w i t h i n a t r i a n g u l a r area between l i n e s j o i n i n g the c e n t r a l 
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p o i n t s o f the t h r e e s i d e s . T h i s i s where the s i t e s take i n t o 

account the v a r i o u s f a c t o r s o f s i t i n g t o a moderate degree. 

Outside o f t h i s a r e a , t h e dominance o f one or more v a r i a b l e s i s 

more f e l t . 

Only i n Crosby Ravensworth are t h e r e any s i t e s which have 

the p u l l away from w a t e r g r e a t e r than the p u l l o f the o t h e r 

two v a r i a b l e s put t o g e t h e r . A l s o a t Crosby Ravensworth, 15% 

o f t h e s i t e s have a g r e a t e r v a l u e o f water d i s t a n c e than o f 

degree o f a s p e c t . B e l l i n g h a m / K i r k w h e l p i n g t o n s i t e s have 8.5% o f t h e i r 

number w i t h t h i s v a l u e ; no N o r t h C h e v i o t s i t e s have dominance 

o f d i s t a n c e from w a t e r over a s p e c t . The same p a t t e r n occurs 

i v i t h v / a t e r - i n t e r v i s i b i l i t y r e l a t i o n s h i p , except t h a t 9̂ 2% 

o f the N o r t h C h e v i o t s i t e s are s i t e d where the v a l u e o f 

d i s t a n c e from w a t e r i s g r e a t e r t h a n the degree o f i n t e r v i s i b i l i t y . 

The v a l u e s f o r the t h r e e areas where s i t e s are e x a c t l y e q u a l 

i n t h e i r s i t i n g f a c t o r s , are 8.5% f o r B e l l i n g h a n i / K i r k w h e l p i n g t o n , 

10;i> f o r Crosby Ravensworth and Asby, and 2.3% f o r N o r t h C h e v i o t , 

where the p u l l o f w a t e r i s the same as the p u l l o f a s p e c t . 

Where the p u l l o f w a t e r i s e q u a l t o the p u l l o f i n t e r v i s i b i l i t y , 

the percentages are n e a r l y the same. 

The power o f t h e p u l l o f a s p e c t as a s i t i n g f a c t o r i s 

e v i d e n t l y f a i r l y s m a l l i n the t h r e e r e g i o n s . Less than 5% 

o f the s i t e s i n Crosby Eavensworth and 2.3% o f the s i t e s i n the 

N o r t h C h e v i o t have the value o f a s p e c t g r e a t e r than the v a l u e o f 
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i n t e r v i s i b i l i t y . I n c o n t r a s t , 11.5% o f the s i t e s i n the 

N o r t h C h e v i o t a r e s i t e s w i t h the v a l u e o f aspect g r e a t e r 

than the o t h e r two v a l u e s p u t t o g e t h e r . No s i t e s i n Crosby 

Ravensworth are so i n f l u e n c e d , nor are they i n the same area 

where aspect i s g r e a t e r t h a n the xvater p u l l . No s i t e s i n 

B e l l i n g h a m / K i r k w h e l p i n g t o n and o n l y 2.3% o f s i t e s i n the N o r t h 

C h e v i o t have the p u l l s o f a s p e c t and i n t e r v i s i b i l i t y e x a c t l y 

the same, whereas 5% o f Crosby Ravensworth s i t e s show t h i s 

pheonomenon, i n d i c a t i n g some degree o f c o n n e c t i o n between 

the two f a c t o r s i n the a r e a . The dominance o f the degree o f 

i n t e r v i s i b i l i t y i s a l s o l i m i t e d . Under 5% o f a l l s i t e s i n the 

t h r e e areas are s i t e d where i n t e r v i s i b i l i t y i s g r e a t e r than 

a s p e c t ; b u t s u r p r i s i n g l y , v/here i n t e r v i s i b i l i t y i s g r e a t e r 

t h a n d i s t a n c e f r o m water and aspect put t o g e t h e r , t h e r e are 

about 5% o f s i t e s . Only i n t h e N o r t h C h e v i o t are t h e r e any 

s i t e s a t a l l which have i n t e r v i s i b i l i t y g r e a t e r than the p u l l 

o f w a t e r . 

The amount o f dominance o f the t h r e e f a c t o r s o f s i t i n g 
21 

d i v i d e s f a i r l y e v e n l y between the t h r e e sample ar e a s . 

N o r t h C h e v i o t has a g r e a t e r percentage o f i t s s i t e s a t 5.5% 

w i t h Wo o f the f a c t o r s l e s s than 20% and one f a c t o r g r e a t e r 

than 60%. The s m a l l percentage would be expected as no one 

f a c t o r s h o u l d have t h a t amount o f d o m i n a t i o n over the o t h e r two. 

Crosby Ravensworth and Asby has 60% o f i t s s i t e s v / i t h one o f 
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the f a c t o r s a v e r a g i n g l e s s t h a n 20%, i n d i c a t i v e o f the r e l a t i v e l y -

h i g h v a l u e i n s i t i n g o f the o t h e r c t w o v a r i a b l e s . High v a l u e 

percentages a l s o oocur f o r t h e o t h e r two a r e a s , B e l l i n g h a m / 

K i r k w h e l p i n g t o n has 26% ( c o n s i d e r a b l y more th a n t h e o t h e r two 

a r e a s ) , o f i t s s i t e s w i t h no f a c t o r s o f a l e s s e r v a l u e than 

kOJo o r g r e a t e r t h a n 20%. 

The p u l l dominance i s summed up i n Appendix 1*f where the 

s i t i n g f a c t o r s and t h r e e sample areas a r e r e l a t e d . The g e n e r a l 

p i c t u r e i s one o f d o m i n a t i o n o f one s i t i n g f a c t o r i n o n l y a few 

cases.. W i t h d i s t a n c e from w a t e r source, Crosby Ravensworth 

stands o u t w i t h 33 • 6% o f i t s s i t e s n o t t a l c i n g the nearness 

o f a w a t e r source i n t o a c c o u n t . I n the N o r t h C h e v i o t , because 

o f the p r o x i m i t y o f water t o a l l s i t e s , o n l y 12.5% are s i t e d 

f a r from w a t e r . The degree o f aspect i s e s p e c i a l l y r e l e v a n t 

t o N o r t h C h e v i o t w i t h 20% o f s i t e s t a l c i n g i t i n t o account 

o n l y S.k% and 5*6% o f the s i t e s do t h i s i n Crosby Ravensworth 

and B e l l i n g h a m / K i r k w h e l p i n g t o n . The degree o f i n t e r v i s i b i l i t y 

f o r the t h r e e areas i s f a i r l y comparable v a r y i n g from 11.2% 

t o 16.8% o f the t o t a l number o f s i t e s . The m a j o r i t y o f the 

s i t e s , ^2%, i n E e l l i n g h a r a / K i r k w h e l p i n g t o n , 29.^% i n Crosby 

Ravensworth, and 35% i n N o r t h C h e v i o t , a r e n o t dominated 

by e x c e s s i v e s i t i n g p u l l s ; b u t a s m a l l number o f s i t e s , "\k%, 

12.6%, and 20% r e s p e c t i v e l y , have one o f the s i t i n g f a c t o r s 

weak, and t h e r e f o r e i n f l u e n c e d more by a c o m b i n a t i o n o f the 
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o t h e r two. 

MEASURE OF TIDE ASSOCIATION BETWEEN THE THREE SAMPLE REGIONS 

USING THE 'X2 TEST 

The d i v e r g e n c e between an expected d i s t r i b u t i o n o f a 

v a r i a b l e and one a c t u a l l y o b t a i n e d may be expressed i n terms 

o f a q u a n t i t y c a l l e d c h i - s q u a r e d . From t h i s and r e f e r e n c e t o 
22 

t h e t a b l e o f degrees of freedom , we may t e l l what i s t h e 

p r o b a b i l i t y t h a t the d i f f e r e n c e between the observed and 

the t h e o r e t i c a l r e s u l t s i s due t o chance sampling f l u c t u a t i o n s . 

The f o r m u l a by which t o compute c h i - s q u a r e d i s 

X 2 = £ ( 0 - E ) 2 

E 

where 0 i d the observed f r e q u e n c y o f the v a r i a b l e , and E i s 

the expected f r e q u e n c y . ̂ i s 'the sum o f . To decide whether 

a v a l u e o f X i s i n d i c a t i v e o f a s i g n i f i c a n t d ivergence o f 

the o b s e r v a t i o n from e x p e c t a t i o n , we must a l s o t a k e i n t o account 

the number o f degrees o f freedom on which the p a r t i c u l a r 

c o m p u t a t i o n o f the X 2 i s based. 

The expected and observed f r e q u e n c i e s o f s i t e s i n d i f f e r e n t 

p a r t s o f the t r i a n g l e are a p p l i e d t o the % f o r m u l a w i t h the 
- P 

r e s u l t t h a t X" = 28 .^7°• The number o f degrees o f freedom i s 

the number of rows minus one m u l t i p l i e d by the number o f 

columns minus one, wh i c h i s 12 x 2 = 2h. Reference t o a t a b l e 

f o r the % 2 d i s t r i b u t i o n betv/een the d i s t r i c t s shows t h a t f o r 

% = 28.^76 w i t h 2k degrees o f freedom, the d i f f e r e n c e betv/een 



the areas i s s i g n i f i c a n t a t the 0.2% p r o b a b i l i t y l e v e l . Hence, 

the t h r e e d i s t r i c t s are r e l a t e d t o the degree o f 0.2% u s i n g the 

s i t i n g f a c t o r s o f d i s t a n c e from w a t e r source, degree o f aspec t 

and degree o f i n t e r v i s i b i l i t y . The method t e s t s the n u l l h y p o t h e s i s 

t h a t the observed r e s u l t s do n o t d i f f e r s i g n i f i c a n t l y from those 

w h i c h are expected by chance. T h i s t e l l s us t h a t pur t h r e e areas 

and t h r e e s i t i n g f a c t o r s have l i t t l e chance o f b e i n g r e l a t e d 

by a n y t h i n g o t h e r than c o i n c i d e n c e . 
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CHAPTER 8 ROMAN/NATIVE RELATIONSHIP 

The d i f f i c u l t y o f e s t a b l i s h i n g the r e l a t i o n s h i p between the 

in d i g e n o u s peoples o f the n o r t h o f England and the Roman 

' i n f i l t r a t o r s ' stems fro m the l a c k o f m a t e r i a l evidence 

i n d i c a t i v e o f Romanisation from the n a t i v e s i t e s , and from l a c k 

o f l i t e r a r y evidence r e l a t i v e t o t h i s q u e s t i o n from the m i l i t a r y 

s i t e s . The combined p a u c i t y o f evidence lends us t e n t a t i v e l y 

t o c o n s t r u c t the p o s s i b l e r e l a t i o n s h i p s betv/een the two c u l t u r e s , 

u s i n g evidence by anal o g y , and the s i t i n g and l a y o u t f a c t o r s 

w h ich predominate. There are s e v e r a l methods, however, by 

which the g e n e r a l p a t t e r n o f s i t i n g r e l a t i o n s h i p s may be 

e s t a b l i s h e d . A maxim w h i c h we mig h t adopt c o u l d be t h a t n a t i v e 

s e t t l e m e n t c l o s e t o an occupied Roman s i t e c o u l d have a g r e a t e r 

degree o f Romanisation than s e t t l e m e n t f u r t h e r away. The 

u n s a t i s f a c t o r y aspect o f t h i s i d e a i s the i g n o r i n g o f the 

physiography o f the landscape w h i c h may render s i t e s a t a g r e a t 

d i s t a n c e from Roman c e n t r e s e a s i l y i n f l u e n c e d by means o f v a l l e y 

routeways or r i v e r c r o s s i n g s . I n rough c o u n t r y , as i n the Lake 

D i s t r i c t , a s i t e c l o s e t o a Roman f o r t m ight be r e l a t i v e l y 

untouched by Roman i n f l u e n c e . 

There i s a l s o t h e c o n s i d e r a t i o n o f the d e l i b e r a t e p o l i c y o f 

Rome t o dev e l o p - l a n d s w i t h i n the Roman pale by e f f e c t i v e 

Romanisation and even t r a n s p o r t a t i o n o f n a t i v e s from one area 
1 

t o a n o t h e r . I.A.Richmond t e l l s us i n 'Romans i n Redesdale' t h a t 
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the Soman p o l i c y f o r w a r d e d by A g r i c o l a was t o use a network 

of i n l a n d roads n o t o n l y f o r r e v i c t u a l l i n g and r e i n f o r c i n g t r o o p s , 

b u t f o r s e g r e g a t i n g s u b j e c t f o l k i n groups s u i t a b l e f o r p o l i c e 

s u p e r v i s i o n and t a x - c o l l e c t i n g . The r e c t i l i n e a r n a t i v e s e t t l e m e n t s 

w h ich predominate s o u t h o f the Roman road between High Rochester 

and Low L e a r c h i l d , from the Simonside H i l l s t o Hadrian's W a l l , 

date from the second c e n t u r y A.D. ( a l t h o u g h the evidence f o r 

t h i s i s v e r y s l i g h t due t o l a c k o f e x c a v a t i o n ) , perhaps the 

r e s u l t o f I m p e r i a l p o l i c y o f f r o n t i e r h i n t e r l a n d s e t t l e m e n t . 

G.Jobey t e n t a t i v e l y p o i n t s o u t t h a t the Antonine advance i n 

c.1*f0 A.D. may have s t i m u l a t e d the development o f the area by 

t r a n s f e r e n c e o f p o p u l a t i o n . The r e c t a n g u l a r form o f the 

s e t t l e m e n t s p l u s t h e i r r e g u l a r s p a c i n g from each o t h e r s t r o n g l y 
3 

suggests Roman i n f l u e n c e . As G.Jobey r i g h t l y s uggests, we can 

see a degree o f Romanisation i n the r e c t a n g u l a r form of the 

p o s s i b l e l a t e Roman farm b u i l d i n g s a t Old Brampton , Risehow, 
5 6 M a r y p o r t , and Wo l s t y H a l l . We must, however, draw the 

7 

d i s t i n c t i o n between the v i l l a s i t e , as a t Old Durham , p r o b a b l y 

r u n by a f u l l y Romanised '.aative' o f many g e n e r a t i o n s , and the 

n a t i v e f a rmstead s i t u a t e d w i t h i n the sphere o f Roman i n f l u e n c e 

b u t r e t a i n i n g i n d i g e n o u s c h a r a c t e r i s t i c s , and o n l y s l i g h t 

Roman c o n n e c t i o n s . 

The resemblence of the s o u t h Northumberland s i t e s t o the 
1 v i e r e c k s c h a n z e n ' o f the Upper Rhine and i t s t r i b u t a r i e s i n 
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an area i n c l u d i n g R h a e t i a , was n o t e d i n 19^3 • The s u g g e s t i o n 

o f a p o p u l a t i o n t r a n s f e r between 1*1-0 and 1J?0 A.D. a s s o c i a t e d 

w i t h r e o r g a n i s a t i o n o f the f r o n t i e r under L o l l i u s U r b i c u s , 
g 

i s a t h e o r y l a c k i n g i n p o s i t i v e evidence . To suggest t h a t t h i s 

move a l s o l e d t o the i n t r o d u c t i o n o f the r e c t a n g u l a r form 

f o r n a t i v e homestead, would be t o p l a c e undue emphasis upon 

shape b e i n g a response t o Roman r u l e i n an area. Indeed, we 
10 

f i n d r e c t a n g u l a r e n c l o s u r e s o f Bronze Age date i n Wessex , 
11 

and o f Late C e l t i c date i n B a v a r i a . These l a t t e r have a 

c l e a r l y marked area o f d i s t r i b u t i o n i n s o u t h e r n Germany. I n 

p l a n , they a r e s t r a i g h t s i d e d ramparts o f unequal l e n g t h , w i t h 

e x t e r n a l v-shaped d i t c h and sharp c o r n e r a n g l e s . A t Deisenhofen 

south o f Munich, the Roman road from Salzburg(Juvavum) t o 

Augsburg(Augusta V i n d e l i c u m ) c u t s t h r o u g h the e n c l o s u r e 

p r o v i n g a pre-Roman c o n t e x t . Most o f the d a t e a b l e f i n d s from 

these r e c t a n g u l a r camps and from those a t Gennoch i n Sv/abia, 

and S a l l a c h i n Lower B a v a r i a , occur i n the c o r n e r s and date 

from the l a s t c e n t u r y b e f o r e C h r i s t , and are a s s i g n a b l e t o 

Late La Tene. 

The s t o n e - b u i l t h u t s o f the Tyne-Forth area appear t o be 
12 

c l o s e l y a s s o c i a t e d w i t h the pax Romana , d a t i n g f r o m the 

second t o f o u r t h c e n t u r i e s A.D. The sequence seems t o be the 

abandonment o f the h i l l f o r t s f o l l o w e d by the i n i t i a l e s t a b l i s h 

ment o f s t o n e - b u i l t s e t t l e m e n t s s t r e t c h i n g from t h e N o r t h 
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Cheviot h i l l s down to the l i n e of Hadrian's Wall. I t i s 

debateable whether the f i n d s of Roman a r t i f a c t s i n these 

settlements i m p l i e s the same s o r t of r e l a t i o n s h i p as e x i s t e d 

a t Traprain Law, but the Roman occupation would have a c c e l e r a t e d 
13 

the u n i f y i n g processes of the Lowland t r i b e s and therefore 

the purchase of Soman goods through trade need not d i r e c t l y 

imply Roman suzere i g n t y . 

There are three f u r t h e r methods which might help i n a s s e s s i n g 

the r e l a t i o n s h i p between t h r Roman and n a t i v e i n the north of 

England. C o r r e l a t i o n s using the Product Moment C o r r e l a t i o n 

C o e f f i c i e n t , the population p o t e n t i a l i s o l i n e map, and the use 

of the s c a t t e r diagram, a l l add weight to our present evidence 

of the d i s t r i b u t i o n of second to fourth century s t o n e - b u i l t 

settlements i n Northumberland, and to defended n a t i v e s i t e s of 

poss i b l e Roman period occupation, i n the Lake D i s t r i c t . 

I n 19^3, M.C.Fair c i t e d a number of examples of defended 

na t i v e s i t e s i n the Lake D i s t r i c t overlooking ancient t r a c k s 

t h a t might have been d e l i b e r a t e l y s e t up by the Roman adminis­

t r a t i v e a u t h o r i t i e s , i n order to e s t a b l i s h a network of look-out 
posts and s i g n a l s t a t i o n s . She noted that C a s t l e Crag i n 

15 

Borrowdale with S c a r f e l l and Caermote v i s i b l e , had y i e l d e d 

Roman remains a t excavation. C a s t l e How on Peel Wyke a t the foot 

of Bassenthwaite overlooked the j u n c t i o n of the Papcastle and 

Old C a r l i s l e road with a p o s s i b l e branch road south from 



Caermote to K e s w i c k ^ . R.G.Collingwood p a r t l y excavated the 

s i t e i n 192^ and found i n the innermost western and outermost 

eastern d i t c h e s , l a i d cobbles, and a l s o some c h i s e l l e d sandstone 
17 

i n which he s t a t e s to be the Roman s t y l e . However, he 

disagrees with F a i r by p l a c i n g the h i l l - t o p settlements post 

383 A.D. constructed as a temporary refuge a f t e r the Romans 

had l e f t . F a i r a l s o suggests that K e e c a s t l e i n Watendlath 

stands above a routeway from Keswick to A m b l e s i d e ^ . S i m i l a r l y , 
19 

Buckcastle i n Shoulthwaite G i l l , Duninallet above Kirlcstone 
20 2 T Pass , and The Helme near Kendal above the f o r t , dominate routes. 

C o l l e c t i v e l y , t h i s evidence i s s t i l l weak, because of the l a c k 

of knowledge about the d e t a i l s of the Roman road system i n 

the Lake D i s t r i c t , and because of the l a c k of dating and 

occupation evidence from most of these s i t e s . Taking the 

defended non-Roman s i t e s i n the Lake D i s t r i c t as a whole, and 

r e l a t i n g them to the p o s s i b l e road p a t t e r n , s t i l l does not 
22 

provide us with a clue to tiie r e l a t i o n s h i p 

A continuation of the c o a s t a l system of f o r t s south of 

Ravenglass i s a p o s s i b i l i t y with a route connecting tvith the 

north-south Roman roads f u r t h e r i n l a n d to the e a s t . The 

majority, of the h i l l f o r t s which are c l u s t e r e d i n the Furness 

area, are pre-Roman i n o r i g i n , although some of them i n d i c a t e 
23 

Romano-British occupation. Stone Walls, Urswick , possesses 
2k 

a square annex of l a t e r c o n s t r u c t i o n ; Skelmore Heads, Ulverston , 
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a sub-rectangular enclosure; and Stone Walls, Seathwaite , a 

square chamber withnrounded angles. The p o s s i b i l i t y of Roman 

inf l u e n c e i n these c o n s t r u c t i o n s i s no more than tenuous. 

Further to the north, the defended s i t e s are p r i m a r i l y 

r e l a t e d to the physiognomy of the landscape, s i t e s i n the h i l l s 

and mountains of the massif and on the Pennine side of the Eden 

v a l l e y . Deliberate s i t i n g e i t h e r c l o s e to, or away from Roman 

roads of na t i v e s i t e s , or d e l i b e r a t e s i t i n g of Soman roads to 

connect the major n a t i v e centres of population, i s d i f f i c u l t 

to prove, e s p e c i a l l y as so few of the Lake D i s t r i c t n a t i v e s i t e s 

have been excavated to provide dating evidence and a p i c t u r e 

of the c o n t i n u i t y of occupation. 

POPULATION POTENTIAL 

The i n f l u e n c e of any concentration of population from 

one part of an area to another may be expressed as the number 

of people i n that concentration m u l t i p l i e d by i t s distance to 
26 

the spot a t which i t s p o t e n t i a l i s being a s s e s s e d * This 

p o t e n t i a l has great s i g n i f i c a n c e with the regard to the r e l a t i o n ­

ship between Roman and n a t i v e , assuming that distance of the 

s i t e s from Roman establishments, and degree of concentration 

of the p o s s i b l e n a t i v e population w i t h i n t h e i r populated a r e a s , 

are e f f e c t i v e c r i t e r i a of t h i s r e l a t i o n s h i p . The method i s 

best shown mapped by means of i s o p l e t h s with an i n t e r v a l 

expressed i n terms of number of settlements per mile. I n the 
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case of the north of England, the points f or i n t e r p o l a t i o n 

may be located i n the centre of the l o c a l groups of population. 

T h i s a r b i t a r y assessment takes i n t o account conformation of 

the landscape and ease of in t e r c o n n e c t i o n between s i t e s 

w i t h i n the same a r e a . The p o t e n t i a l of each of the points 

has then been c a l c u l a t e d by the formula: 

nd = P 

where n i s the number of settlements i n a l o c a l 

group, d i s the distance and P i s the p o t e n t i a l . 

The population p o t e n t i a l a t each centre of n a t i v e population 

w i l l be the sum of the i n f l u e n c e of a l l other centres upon i t , 

plus i t s own i n f l u e n c e upon i t s e l f . The method r e v e a l s the 

great concentrations of p o t e n t i a l i n some a r e a s , strongly 

i l l u s t r a t i n g the e f f e c t of d i s t a n c e of numbers of native 

s i t e s from t h e i r n e a r e s t Roman s i t e s , and how r a p i d l y p o t e n t i a l 

i n c r e a s e s with d i s t a n c e , e s p e c i a l l y i f the number of settlements 

i s high. 

Westmorland 

I n Westmorland, the r e l a t i o n s h i p between the d i s t r i b u t i o n 
27 

of Roman and that of the n a t i v e , i s f a i r l y marked . Despite 

the r e l a t i v e l y s m a l l value of the average distance of each 

group of native s i t e s from the nearest Roman f o r t , ( t h e highest 

value i s only 8.6 miles for the Haweswater a r e a ) ; the p o t e n t i a l 
28 

values are quite high f or much of the County . The Roman 
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system of roads n e a t l y b i s e c t s the County, and the d i s t r i b u t i o n 

of Roman f o r t s i s r e l a t e d to the major route through the Eden 

v a l l e y , and the southern route over Shap. The densest a r e a of 

na t i v e settlement i s c l e a r l y between the Eden v a l l e y and the 

f o r t of Low Burrow Bridge. Map 37 emphasises t h i s f a c t , but 

the thousand foot contour shows how cut o f f are the north 

and south a r e a s . The Crosby Ravensworth, Crosby G a r r e t t , Asby 

and Shap F e l l s provide a very e f f e c t i v e b a r r i e r to southward 

penetration of Roman and n a t i v e a l i k e , and i t i s c l e a r that 

the majority of na t i v e s i t e s on the map must have had gre a t e r 

contact with the Roman f o r t s i n the Eden v a l l e y than the f o r t s 

f u r t h e r to the south. ( T h i s assumes occupation during the 

Roman p e r i o d ) . The highest concentrations of populations occur 

i n the l a t t e r a r e a s , and the lowest i n the Eden v a l l e y i t s e l f , 
29 

and the lowlands south of the F e l l s . The I s o l i n e Map , 

i l l u s t r a t e s f u r t h e r the dichotomy between Roman and na t i v e 

i n Westmorland. The ridge of high p o t e n t i a l follows the l i n e 

of the south Eden v a l l e y h i l l s where a high number of s i t e s 

are s i t e d a t the f u r t h e s t p o s s i b l e points from the Roman f o r t s , 

w i t h i n the l i m i t s of physiographic and c l i m a t i c s u i t a b i l i t y . 

The d e l i b e r a t i o n of t h i s phenomenon i s a point to wonder a t . 

Are the majority of the n a t i v e s i t e s Romano-British i n o r i g i n 

with settlement d e l i b e r a t e l y out of reach of Roman j u r i s d i c t i o n ? 

Or are they the r e s u l t of the d r i v i n g back of the indigenous 
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peoples by the penetrating Romans from the south? A t h i r d 

p o s s i b i l i t y i s that our concept of the ar e a i s d i s t o r t e d by 

the i n t e n s i v e c u l t i v a t i o n of the v a l l e y f l o o r throughout the 

c e n t u r i e s . The a i r survey of east/Northumberland by Dr.N.McCord 

i l l u s t r a t e s t h i s p o s s i b i l i t y . 

Lake D i s t r i c t 

For the Lake D i s t r i c t as a whole, the pattern of r e l a t i o n ­

s h i p i s quite c l e a r . The c e n t r a l Cumbrian block, as we would 

expect, i s a zone of high i s o l a t i o n , and t h i s i s continued 

i n the east i n the Yorkshire Pennines. The t h i r d major zone 

of i s o l a t i o n i s i n the Furness peninsula. The pre-Roman 

o r i g i n of the h i l l f o r t s i n t h i s area i s discussed above, 

and caution should be observed th e r e f o r e , when we t a l k of 

settlement i s o l a t i o n i n the south. The zones of low p o t e n t i a l 

stand out i n the north of the Lake D i s t r i c t , due to the i n f l u e n c e 

of Hadrian's Wall and i t s c u r t a i n of f o r t s , and a l s o i n the 

Eden v a l l e y , a major routeway a c r o s s the Pennines. The low 

zone i n the south below the c e n t r a l block i s caused by the chain 

of f o r t s from Brougham, through Ambleside and Hardknot to 

Ravenglass on the coast, and south from Brougham through Low 

Burrow Bridge to Watercrook and Overborough. I n the north-west, 

the c o r r i d o r from C a r l i s l e south-westward through Old C a r l i s l e 

and Papcastle to Moresby and Maryport, stands out as a zone 

of low p o t e n t i a l . The general a f f e c t of the i s o l i n e map i s 



the seeming avoidance of Roman populated areas by t)ie n a t i ve 

population. The cause and e f f e c t of t h i s phenomena are 

d i f f e r e n t matters a l t o g e t h e r . 

Northumberland 

The complex nature of na t i v e settlement i n Northumberland 

demands a baser-map to show the d i s t r i b u t i o n of settlement. 

Map 29 does not attempt to d i s t i n g u i s h those s i t e s which are 

known to be ocopied during the Roman period, nor does i t 

attempt to i l l u s t r a t e the number of s i t e s w i t h i n a p a r t i c u l a r 

area. A s c a t t e r d i a g r a m ^ p l o t s the number of s i t e s with the 

a r b i t a r i l y defined groups a g a i n s t the average distance of 

those s i t e s from Roman f o r t s . As one might expect most of the 

Roman f o r t s are s i t u a t e d w i t h i n reasonable d i s t a n c e from 

centres of native population. The unknown q u a n t i t i e s may be 

summed up as follows: 

a. The evidence that native s i t e s are of Roman date; 

b. That Roman f o r t s were s t r a t e g i c a l l y s i t e d with a 

con s i d e r a t i o n of native settlement; 

c. That the na t i v e population s e t t l e d with a con s i d e r a t i o n 

of Roman s i t e s . 

The extent of native settlement i n Northumberland during the 

Roman period i s an unknown quantity. I t i s probable that the 

majority were occupied a t some time during the hundreds of 

years of Roman occupation of the north. Lack of m a t e r i a l 
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evidence i s no i n d i c a t i o n of l a c k of e x i s t e n c e . The d e l i m i t a t i o n 

of the 52 groups of s i t e s i s e n t i r e l y a r b i t a r y and based upon 

c l o s e study of the landscape. The number of s i t e s withig. the 

Groups v a r i e s from 1 to 67 > and the average distance i n miles 

from the t h e o r e t i c a l f o c a l point of each of the areas to the 
31 

nearest Roman f o r t v a r i e s from 1 to the extreme of 25 . The 

r e l a t i o n s h i p between the number of settlements w i t h i n the Groups 

and the average distance of the s i t e s w i t h i n that Group from 
the nearest Roman f o r t , produces the i s o l i n e map of population 

32 

p o t e n t i a l . The map brings out the d i f f e r e n c e s between the 

areas with a high density of na t i v e population, c l o s e to, and 

at some dis t a n c e from, Roman f o r t s . 

The north Cheviot s i t e s stand out as the highest zone of 

population p o t e n t i a l , with a s i g n i f i c a n t density of settlements 

i n the f r i n g i n g h i l l s of the Cheviot proper between the Roman 

f o r t s of Cappuck, Chew Green, and L e a r c h i l d . The zone s t r e t c h i n g 

a c r o s s to the coast continues the high p o t e n t i a l , with L e a r c h i l d 

as the f o c a l point of a l l the s i t e s i n the north Northumberland 

c o a s t a l p l a i n as w e l l as the Cheviot. The importance of the 

area w i l l be discussed l a t e r i n the chapter. The second high 

zone i s s i t u a t e d i n the t r i a n g l e of L e a r c h i l d , High Rochester 

and the Roman Wall a t Portgate, i n the v a l l e y of the Upper Pont. 

The density of na t i v e settlement i s so marked, i n t h i s area, 

that the question of Roman i n f l u a n c e i s again brought to the 



s u r f a c e . The d i s t r i b u t i o n of rectangular s i t e s between the 

Simonside h i l l s and the Wall i s c l o s e l y r e l a t e d to the network 

of Roman roads and the d i s t r i b u t i o n of Roman f o r t s . This 
33 

i s a p t l y i l l u s t r a t e d on the population p o t e n t i a l i s o l i n e map . 

The extremely low p o t e n t i a l of the southern part of 

Northumberland, i n d i c a t e s b a s i c a l l y a l a c k of na t i v e settlement. 

The area of sparse settlement around Chew Green extending 

southwards along the route through High Rochester and Risingham, 

may be geared to a subconscious (or conscious) encirclement 

of e i t h e r an area of resettlement or of a Romanised n a t i v e 

population. D e l i b e r a t i o n i n road and f o r t s i t i n g i s extremely 

d i f f i c u l t to e s t a b l i s h , but the t r i a n g l e of Roman roads 

does suggest planning with some aim i n mind; noteably, the 

development of the area w i t h i n . (Development i n the l o o s e s t 

sense - economically, s o c i a l l y , p o l i t i c a l l y or s t r a t e g i c a l l y ) . 

The eastern c o a s t a l p l a i n of the County shows low p o t e n t i a l of 

population, e s p e c i a l l y i n the v a l l e y of the Aln towards 

L e a r c h i l d . The p o t e n t i a l s of the area are di s c u s s e d i n chapter 

7. 

CORRELATION 

The north Cheviot area provides us with an i n t e r e s t i n g 

case-study of the r e l a t i o n s h i p between the l i n e of a probable 

Roman road nortli from Low L e a r c h i l d to the mouth of the Tweed, 

and the native settlements on the fr i n g e of the north Cheviot 
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h i l l s . One mile zones were e s t a b l i s h e d p a r a l l e l to the road 

on the west s i d e , and the settlements counted w i t h i n these 
34 

zones. The only settlements used for t h i s examination were 
35 

s t o n e - b u i l t settlements of George Jobeys 1 f o r t h i s a r e a . 

He noted t h e i r ' d i s t r i b u t i o n on convenient slopes or l i m i t e d 

g r a v e l f l a t s above the spate l e v e l of burns i n three main areas 

of the Breamish Gorge, Brands H i l l , and Happy v a l l e y , and the 

feeders of the Bowmont and the Glen. Most importantly, he 

concluded from the dateable evidence that occupation was ge n e r a l l y 

from the second to the fourth century A.D. with p o s s i b l e 

c o n t i n u i t y of occupation i n t o the post-Roman period, f or the 

s t o n e - b u i l t hut. L i n k with the Roman road i n the ar e a might 

therefore be s u b s t a n t i a l . 
Using the Product Moment C o r r e l a t i o n C o e f f i c i e n t of 

36 
Pearson , the c o r r e l a t i o n between the average distance of 
those s t o n e - b u i l t native settlements from the Roman road i s 

37 
s i g n i f i c a n t to the degree of +0.64 . T h i s i n d i c a t e s a s u b s t a n t i a l 

r e l a t i o n s h i p between distance and number. Settlement i s dense 

both near and f a r from the road. For three miles west of the 

road, the number of s i t e s i s only four. Between four and 

f i v e miles from the road there are twenty-nine s i t e s . Twenty 

s i t e s are s c a t t e r e d between f i v e and nine miles>and then a 

c l u s t e r of twenty-two s i t e s occurs between nine and eleven 

miles* The p o s i t i v e c o r r e l a t i o n value t e l l s us that there was 
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a p r o b a b i l i t y of a connection between s i t e s i n the west and 

the road, and the f a i r l y high value of +0.6^ t e l l s us that there 

may have been some d e l i b e r a t i o n i n s i t i n g a good distance 

from the Roman l i n e . The Bowmont and Glen are i s o l a t e d v a l l e y s 

outside immediate Roman j u r i s d i c t i o n . The high density of 

settlement gives the impression of a d e s i r e f o r i s o l a t i o n . 

One can only assume that t h i s was from a p a r t i c u l a r group; 

i n other words, the Romans. I n h o s p i t a l i t y of'the landscape 

and d i f f i c u l t y of communication lend e x t r a weight to the suggestion 

of a d e l i b e r a t e s i t i n g p o l i c y i n a remote area . The choice of 

a harsher environment to l i v e i n than th a t of adjacant areas, 

must have had a foundation i n the r e l a t i o n s h i p with the Roman 

invad e r s . The l a c k of evidence of f i r s t century occupation 

i n d i c a t e s a minimum of contact during that time. The stone-

b u i l t nature of the Romano-British settlements probably comes 

from trade contacts and not from d e l i b e r a t e Roman p o l i c y : 

T h i s , i n a d d i t i o n to the probable d e f o r e s t a t i o n of the landscape. 

However, i t i s dangerous to say that the native population 

may have been subjected to a close c o n t r o l by the Roman m i l i t a r y . 

I n a l l p r o b a b i l i t y , the n a t i v e was l e f t to h i s own devices, 

except when the question of tax or recruitment arose; then, 

the Roman machine would a c t . The c o r r e l a t o r y evidence of s e t t l e ­

ment and routeway, does show a h e s i t a t i o n of s i t i n g e s p e c i a l l y 

i n the region w i t h i n a few miles of the Roman road. 
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A more comprehensive method of examination of the r e l a t i o n s h i p 

between Roman and n a t i v e , would be to examine t h i s i n res p e c t 
•7 g 

of Roman f o r t s and s t o n e - b u i l t settlements"^ The f o r t s of 

Cappuck, Chew Green, High Rochester and Low L e a r c h i l d were 

used as f o c a l points f or communication. The number of settlements 

and t h e i r d i s t a n c e from the ne a r e s t Roman f o r t were c o r r e l a t e d , 

and the r e s u l t came out as s i g n i f i c a n t to the degree of +0.899i 

i n d i c a t i n g a very high c o r r e l a t i o n and strong r e l a t i o n s h i p 

between the two v a r i a b l e s . Generally speaking, except a t extreme 

d i s t a n c e s from Roman f o r t s , the f u r t h e r away from a f o r t , the 
39 

g r e a t e r the de n s i t y of na t i v e settlement. Up to a di s t a n c e 

of s i x miles from any f o r t , the number of native s t o n e - b u i l t s i t e s 

t o t a l s only nine, but between seven and ten miles there are 

fourty-two s i t e s , and between ten and eleven miles there are 

twenty-six s i t e s . The i n f e r e n c e of d e l i b e r a t i o n i s hard to 

ignore i n t h i s remote s i t u a t i o n . A graph showing t h i s number 

of s i t e s / d i s t a n c e r e l a t i o n s h i p ^ , c l e a r l y i l l u s t r a t e s the trend 

towards i n c r e a s e i n settlement density with i n c r e a s e i n distance 

from Roman f o r t s . The s i g n i f i c a n c e of t h i s i s the same as that 

of the previous c o r r e l a t i o n . 

1 Richmond, I.A.,'Romans i n Redesdale', (19^0 ) , p.67. 
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CONCLUSION 

An i n v e s t i g a t i o n i n t o h i s t o r i c a l / g e o g r a p h i c a l r e l a t i o n s h i p s 

i s the response of a number of b a s i c questions: how, where, 

why, i n what manner, which and when. Applied to s i t i n g 

f a c t o r s , or po s s i b l e reasons f o r s i t i n g , and settlement 

layout, the search f or a reasonable answer has been the major 

aim of t h i s t h e s i s . I t i s w e l l known that questions begat 

questions; i n t h i s sense the t h e s i s has been s u c c e s s f u l l i n 

a t t a i n i n g i t s goal. The ansv/er to the questions i s a matter 

for f u r t h e r r e s e a r c h . 

The p h y s i c a l background has been d e a l t with i n some d e t a i l 

but i n one sense, u n l e s s the complexity of geology and s o i l s , 

climate and vegetation, land q u a l i t y , r e l i e f and drainage, 

i s a p p l i e d to each i n d i v i d u a l n a t i v e s i t e , where we are c e r t a i n 

of i t s I r o n Age occupation, then a thorough a n a l y s i s cannot be 

s a i d to have taken p l a c e . Here a r i s e s another problem. The 

pattern of settlement examined i n t h i s t h e s i s i s h y p o t h e t i c a l 

to a great extent, merely because of the l a c k of information 

aquired through systematic excavation. Surmise must therefore 

take the place of f a c t i n many c a s e s . I f we back t h i s surmise 

v/ith good evidence we j u s t i f y our a p p l i c a t i o n . 

One of the r e a l gaps i n knowledge i s evident i n the urgent 

need for comprehensive s o i l maps of northern England together 

with the accurate mapping of moraine deposits. T h i s e s p e c i a l l y 
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a p p l i e d to the Lake D i s t r i c t where there was probably a small 

margin of s u r v i v a l between the flooded and wooded v a l l e y s and 

the exposed mountain tops. To plot t h i s margin a g a i n s t known 

s i t e s with perhaps an is&ine c o n s t r u c t i o n of percentage d e v i a t i o n 

from the margin which i s the norm, might throw some a d d i t i o n a l 

l i g h t upon occupation of mountain areas during the pre-Roman 

and Roman I r o n Age. 

The extent of the settlement a t Catcote i n County Durham 

on the g l a c i a l deposits, points to the p o s s i b i l i t y of a much 

grea t e r spr&ad of settlement than we have evidence f o r . Town 

development, a g r i c u l t u r e and c o a l mining have a l l taken t h e i r 

t o l l of the landscape. The high peninsula of Durham C i t y may 

w e l l have been occupied during the period under examination. 

This introduces the problem of the r e l a t i o n s h i p of topography 

to geology - whether n a t i v e s i t e s were more i n f l u e n c e d by one 

or the other. We can produce evidence t h a t many n a t i v e s i t e s , 

e s p e c i a l l y the defensive types i n north Northumberland were 

s i t u a t e d almost e n t i r e l y according to the l i e of the land. Then 

v/e may observe the lowland s i t e s of e a s t Northumberland and note 

the favouring of low, f l a t , i r r i g i b l e land, presumeably f o r some 

type of a g r i c u l t u r e . Evidence f or or a g a i n s t t h i s must be e s t a b l i s h e d 

as soon as p o s s i b l e . 

We have touched upon the evolution of climate and vegetation 

and noted the harsh c l i m a t i c conditions t h a t could have e x i s t e d . 
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However, the matter i s e n t i r e l y r e l a t i v e ; very much worse 

c l i m a t i c conditions e x i s t e d i n Central and Eastern Europe and 

Scandinavia and yet noth these areas produced t h e i r n a t i v e 

c u l t u r e s . Sub-arctic conditions may have exis t e d i n the S c o t t i s h 

highlands or even the northern Pennines during w i n t e r , but 

m i g r a t i o n to lower, warmer regions may have answered t h i s problem. 

The question of migration i s e s p e c i a l l y i n t e r e s t i n g as i t may 

yet prove an answer to the problems of some settlements found a t 

extreme a l t i t u d e s . These may have been merely summer high 

pasturing headquarters. 

'The a p p l i c a t i o n of a great deal more p o l l e n a n a l y s i s , 

p r e f e r a b l y to the whole extent of the n o r t h of England, would be 

wholly desireable. Unfortunately we must make do w i t h bog areas 

which are l i m i t e d i n extent, and more i m p o r t a n t l y , i n age. 

However, there i s s t i l l much evidence to be gathered from t h i s 

quarter, p a r t i c u l a r l y close to known n a t i v e occupied s i t e s . The 

method could e s t a b l i s h the extent of cereal c u l t i v a t i o n i n a 

context of time and r e l a t i v e importance i n the economy. The 

q u a l i t y of the land would have been c r i t i c a l , whether the economy 

was a g r i c u l t u r a l l y or p a s t o r a l l y based. A p a s t o r a l / a g r i c u l t u r a l 

r a t i o f o r d i f f e r e n t areas and a constructed i s o l i n e map might 

be a p o s s i b i l i t y . 

Hoi'? much of a b a r r i e r were the Pennines? VJe appear to have 

a great c u l t u r a l d i f f e r e n c e between the s i t e s of the south side 

of the Eden v a l l e y and those to the east of the Pennines. The 



Romans straddled the h i l l s w i t h Hadrian's Wall and the Stainrabre 

gap series of f o r t s , but the indigenous population had already-

evolved i n i t s own p a r t i c u l a r manner r e f l e c t i n g l o c a l physiography 

and c u l t u r a l contacts, probably from the south. East-west contact 

lacks p o s i t i v e evidence. The native s i t e s i n the h i l l country of 

the north are found mainly upon and around the s i x hundred f o o t 

contour. On map 27, of the 77 s i t e s , 63 are above 500 f e e t and 

59 below 1000 f e e t . I n n o r t h Tynedale, the height of s i t i n g i s 

probably more a r e f l e c t i o n of communications and s i t i n g by major 

routeways of the stream and r i v e r v a l l e y s , than any p a r t i c u l a r 

choice of height. I n north-east Northumberland, sandstone 

cuestas a t t r a c t defensive conditions of s i t i n g i n contrast to 

the south Northumberland farmsteads s i t e d on the f l a t coastal 

p l a i n . 

The method of analysi s involved the s e l e c t i o n of three major 

f a c t o r s of s i t i n g and applying these to three d i f f e r e n t a r b i t a r i l y 

chosen areas. Several questions immediately a r i s e out of the 

examination. How important were south-facing slopes? What was the 

time and lengt h of occupation of v i s i b l e sites? Were the settlements 

s i t e d on a f a m i l y , t r i b a l or nation basis? I s the choice of 

three areas f o r examination j u s t i f i a b l e ; and i s the density of 

settlement i n an area important when s e l e c t i n g a sample area? 

The explanation of these questions was attempted, along w i t h possible 

answers, i n Chapter 5« 

The techniques of analysing were l i m i t e d to a few, but they 

gave some i n d i c a t i o n of t h e i r p o t e n t i a l when applied to h i s t o r i c a l 
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problems. A l l techniques are j u s t i f i a b l e i n research i n the hope 

t h a t a new angle instead of a r e p e t i t i o n of a l l the o l d ones, 

might be a r r i v e d a t . The use of a t r i a n g u l a r graph i s f a i r l y 

common where three groups of data are to be compared. The data 

used i n t h i s case has a l l been weighted to values between one and 

a hundred as i s conventional. The r e s u l t a n t groupings of s i t e s 

according t o the three f a c t o r s may then be i n t e r p r e t e d according 

to t h e i r p a r t i c u l a r p o s i t i o n i n the t r i a n g l e , and the comparative 

r e l a t i o n s h i p assessed. Apart from these techniques of mapping, 

the use of s t a t i s t i c s i n t e s t i n g a s s o c i a t i o n between data, adds 

new depth to the i n v e s t i g a t i o n . Q u a n t i t a t i v e analysis has long-

been missing i n the study of h i s t o r i c a l evidence, e s p e c i a l l y 

where t h i s evidence may be d i g i t i s e d . 

The choice s i t i n g f a c t o r s i s l i m i t e d to those which may be 

put i n t o numerical form. The three major f a c t o r s chosen f o r 

p a r t i c u l a r study i l l u s t r a t e a number of points which might 

otherwise have been unexposed. The dominance of the north-east 

quadrant o'f aspect f o r the Worth Cheviot s i t e s i s e s p e c i a l l y 

noticeable. Does t h i s r e f l e c t p o t e n t i a l danger from t h a t quarter, 

coincidence, or geological s t r u c t u r e of the area? The wide 

extent of the r o l l i n g f o o t h i l l s of the Cheviots precludes the 

natives from f i n d i n g i t o b l i g a t o r y to s i t e on the outside of the 

massif. Many south f a c i n g slopes o f f e r the same i f not b e t t e r 

s i t i n g c o n d i t i o n s . We must therefore look f o r some other cause. 



I n t e r e s t i n the north i s the l i k e l i e s t explanation. The reason 

f o r t h i s i n t e r e s t i s a subject f o r f u r t h e r research. I t would be 

i n t e r e s t i n g t o examine the d i r e c t i o n of fa c i n g of the I r o n Age 

s i t e s t o the n o r t h of the Tweed and see i f a comparable p a t t e r n 

emerges. The domination of Yeavering B e l l , and to a lesser 

extent Humbleton H i l l , pushes the mind to a l o g i c a l sequence of 

thought; t h a t the former s i t e v/as the' p r o v i n c i a l c a p i t a l 1 of 

t h i s zone of I r o n Age occupation. 

The Bellingham/Kirkwhelpington area i l l u s t r a t e s v a l l e y s i t i n g 

i n preference t o h i l l t o p s i t e s , implying generally more peaceful 

l i v i n g c o n d i t i o n s . The dominance of the s i t e on Great Wanney 

Crag must be noted. The Crosby Ravensworth and Asby area of 

Westmorland presents one of the most f a s c i n a t i n g problems to 

the archaeologist. The low average degree of aspect i n d i c a t e s 

a n u c l e a t i o n of development as shown by the l o c a l character of 

st r u c t u r e of the farmstead communities which have no apparant 

p a r a l l e l s elsewhere i n the n o r t h . 

The degree of intercommunication between settlement, presuming 

co-existent occupation, may be r e f l e c t e d i n the study of the degree 

of i n t e r v i s i b i l i t y between s i t e s . The pattern of d i s t r i b u t i o n 

i s s i m i l a r to t h a t of the degree of aspect, one inc r e a s i n g w i t h 

the other. The anomolies to t h i s are cl o s e l y studied and make 

one r e a l i s e t h a t some other f a c t o r of s i t i n g probably enters i n . 

The search f o r these, f a c t o r s i s not e n t i r e l y w i t h i n the scope 



of t h i s thesis but deserves closer consideration. 

The distance of s i t e s from water i s u s u a l l y small i n the 

n o r t h of England because of the complexity of the drainage p a t t e r n . 

However, i t i s noticeable t h a t occupation avoids limestone areas 

w i t h i t s i n f r e q u e n t streams and r i v e r s , and occurs below the 

s p r i n g l i n e . 

I n d e t a i l , the study of comparative r e l a t i o n s h i p s i s more 

valuable as i t places types of native s i t e s i n t h e i r c o r r e c t c o n t r a s t ­

i n g context. I n the n o r t h Cheviot area there i s a s u b s t a n t i a l 

r e l a t i o n s h i p between aspect and i n t e r v i s i b i l i t y but a negative 

one between distance from water and aspect. This i s an expected 

p a t t e r n because of the abruptness of the landscape. I n contrast 

Bellingham/Kirlcwhelpington n a t i v e s i t e s do not consider water as 

a major f a c t o r i n s i t i n g , and generally the three f a c t o r s are 

r e l a t i v e l y small i n importance. Crosby Eavensworth pari s h has 

extreme v a r i a b i l i t y i n the values of the three selected v a r i a b l e s , 

i l l u s t r a t i n g the d i v e r s i t y of r e g i o n a l s i t i n g . S u b s t a n t i a l 

c o r r e l a t i o n s were noted between water distance and aspect and 

i n t e r v i s i b i l i t y and aspect. 

I n the west, there proved to be a n e g l i g i b l e r e l a t i o n s h i p 

between the average height above sea-level of native s i t e s 

w i t h i n parishes and the number of s i t e s w i t h i n the parishes; 

t h e r e f o r e the a r e a l d i s t r i b u t i o n was not a product of a close 

connection betv/een s i t i n g on high ground and i n t e r - s i t e r e l a t i o n s h i p . 
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We must look f o r some other reason f o r s i t i n g along the Eden v a l l e y . 

The v i l l a g e s i t e s were advanced i n s t r u c t u r a l development 

w i t h more than a h i n t of s o p h i s t i c a t i o n . Did the e v o l u t i o n of 

the v i l l a g e s take place l o c a l l y , or was migr a t i o n to the Eden 

v a l l e y responsible f o r the appearance of t h i s c u l t u r e or sub­

c u l t u r e as we may term i t ? 

The Chi-Squared Test was used to measure the assoc i a t i o n 

between the three sample regions using the three v a r i a b l e 

f a c t o r s of s i t i n g . The r e s u l t of the Test proved t h a t only 

to the extent of 0.2% was there any chance of the areas being 

r e l a t e d by anything other than conicidence. The value of t h i s 

Test i s considerable as i t shows q u a n t i t a t i v e l y that choice of 

region was a r b i t a r y . 

The f i n a l chapter i s concerned w i t h the r e l a t i o n s h i p 

between Soman and nat i v e i n the north of England. Romanisation, 

and a l l t h a t i t i m p l i e s , and the degree of Romanisation of the 

nat i v e element, are both non-quantitative i n t h e i r f u l l meanings, 

but s p e c i f i c aspects may be d e a l t w i t h i n numerical form. There 

i s much to be said f o r the assumption t h a t as distance between 

Soman and native increases the degree of Roraanisation decreases. 

This assumes an inverse r e l a t i o n s h i p being constant. This may 

have been .true generally but l o c a l conditions of landform 

s t r u c t u r e , coincident occupation, and the importance of the 

surrounding landscape i n pr o v i d i n g food f o r the Roman m i l i t i a 
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would have i n f l u e n c e d the r e l a t i o n s h i p . 

The a p p l i c a t i o n of the idea of population p o t e n t i a l assumes 

the inverse r e l a t i o n s h i p between Roraanisation and distance from 

the nearest Roman s i t e . The nat i v e settlements are f a i r l y e a s i l y 

a r e a l l y grouped and the estimated f o c a l point assessed. I n 

Westmorland, the highest zones of p o t e n t i a l f o l l o w the south side 

of the Eden v a l l e y as one might expect, and pose four basic 

questions already r e f e r r e d t o : 

i ) Are the m a j o r i t y of nat i v e s i t e s Romano-British i n 

o r i g i n ? 

i i ) Are they s i t e s d e l i b e r a t e l y f a r from Roman routes and 

f o r t s ? 

i i i ) I s the s i t i n g a r e s u l t of d r i v i n g back of the indigenous 

peoples by the penet r a t i n g Romans from the south? 

i v ) Have we missed many native s i t e s on the f l o o r of the 

Eden v a l l e y and adjacant valleys? 

Central Cumbria i s a zone of high i s o l a t i o n which i s 

continued i n t o the Yorkshire Pennines and Furness. Did native 

population avoid Roman centres d e l i b e r a t e l y ? I n Northumberland, 

i n one sense, we know even less abouththe Roraan/native r e l a t i o n s h i p . 

Are native s i t e s of Roman date or a product of c o n t i n u i t y ? We have 

seen t h a t t h i s probably varies w i t h the region and the shape 

of known settlement. Were the Roman f o r t s s t r a t e g i c a l l y s i t e d 

w i t h a consideration of e x i s t i n g n ative settlement? Did the 



n a t i v e population s e t t l e i n various areas because of the Roman 

si t e s ? The answers to these questions are of prime importance and 

could fundamentally a l t e r our present n o t i o n of motives behind 

Roman movement i n the n o r t h throughout the period of occupation. 

Hoivever, one p o i n t t h a t must never be f o r g o t t e n i s t h a t lack 

of m a t e r i a l evidence f o r occupation i s no i n d i c a t i o n of lack of 

existence. 

Two s t a t i s t i c a l c o r r e l a t i o n s were attempted using two 

r e l a t i o n s h i p s , n a t i v e s t o n e - b u i l t settlements against a Roman 

road and against Roman f o r t s i n the north Cheviot area. The 

former r e l a t i o n s h i p came out a t +0.6^ and the l a t t e r +0.899; 

b'ot high c o r r e l a t i o n s , and a guide towards a desire f o r i s o l a t i o n 

of the native element i n the v a l l e y s of the Bowmont and the Glen. 

The inference i s hard to ignore. 

Future research i n t h i s f i e l d must be concerned w i t h attempting 

to answer the questions put forward i n t h i s summing-up. There 

i s no conclusion as such, as t h i s implies an answer. I n h i s t o r y 

there i s no such t h i n g as an answer, but r a t h e r a plateau of 

ideas formulated from known evidence. A d d i t i o n a l knowledge 

changes the shape of t h i s plateau, e i t h e r lowering or heightening 

i t , but i t never remains s t a t i c . That i s the reason why the 

study of h i s t o r y can be so e x c i t i n g . 
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APPENDIX 1 ,. 

CORRELATION BETWEEN RAINFALL AND DEFENDED NATIVE SITES IN 
NORTH ENGLAND;" 

RAINFALL BELT NUMBER OF SITES • 
IN INCHES AREA OF BELT • 

X Y X 2 Y 2 XY 

Under 25" 1.83 625 3 .35 45.75 
25-30" 1.09 900 1.19 32.7 
30-35" 0.71 1225 0.55 24.85 
35-40" 1.22 1600 1.49 48.8 

40-45" 1.9 2025 3 .61 85.5 
45-50" . 2.4 2500 5.76 120 
50-55" 1.58 3025 2.5 86.9 
55-60" 10.0 3600 100 600 
60-65" 1.55 4225 2.4 100.75 
65-70" 1.45 4900 2.1 101.5 
70-75" 2.8 5625 7 .84 210 
75-80" 2.7 64OO 7 .29 216 
80-100" x - 3 . 10000 1.69 130 

-£X730 ^Y 30.53 £ x 2 46650 £ Y 2 139.77^XY 1802 .75 

USING FORMULA WHERE r = n£XY 

M /n£x 2 - ( l x ) 2 ) ( r £ Y 2 - ( £ Y ) 2 ) 

Then r = (13 x 1803) - (730 X 30) 

/(13 x 46650) - (730) 2 ) ( 1 3 x 140) • - ( 3 0 ) 2 ) 
• 

. . r = 23439 - 21900 • 
. . r = 1539 

J(606450 - 532900)(2820 - 900) ^ 

r = 1539 • r = 1539 .'. r = +0.188 

550 x 920 

J67666OOO 81652 
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APPENDIX 2 "' 

CORRELATION BETWEEN DEGREE OF ASPECT OVER ONE MILE AND DEGREE OF 
INTERVISIBILITY FOR NATIVE SITES IN THE NORTH CHEVIOT 

DEGREE OF DEGREE OF 
SITE INTERVISIBILITY ASPECT 0 0 
NUMBER X Y X 2 Y XY 

1 5 35 25 1225 175 
2 3 55 9 3025 165 
3 5 320 25 102400 1600 
4 3 220 9 48400 660 
5 4 210 16 44100 840 
6 16 360 256 129600 5760 
7 5 155 22 24025 775 
8 6 180 36 32JLOO 1080 
9 4 160 16 25600 64O 
10 5 165 25 27225 825 
11 5 220 25 48400 1100 
12 5 325 25 105630 1625 
13 4 210 16 44100 840 
14 3 125 9 15625 375 
15 5 40 25 1600 200 
16 3 105 9 11025 315 
17 4 210 16 44100 840 
.18 5 150 25 22500 750 
i 19 7 36O 49 129600 2520 
20 3 140 9 19600 420 
21 5 155 25 24025 775 
22 1 150 1 22500 150 
23 5 125 25 15625 625 
.24 5 100 25 10000 500 
2l 5 145 25 •2iL025 725 

.26 3 180 9 32400 540 
27 4 220 16 48400 880 
28 3 170 9 28900 510 
29 6 170 36 28 900 1020 
30 6 185 36 34225 1110 
31 7 180 49 32400 1260 
32 6 220 36 48400 1320 
33 5 190 25 36100 950 
134 8 180 64 32400 1440 
l'35 6 130 36 16900 780 
136 3 190 9 36100 570 
•37 2 30 4 900 60 
38 2 270 4 72900 540 
39 3 220 9 48400 660 
40 0 0 0 0 0 
41 0 40 0 1600 0 

^X 18£ ^Y 6995 ^ X 2 109 5§T 2H82280 ^XY 35920 
USING FORMULA WHERE r = n^XY-^Y 

*/(n£X2-(£X) 2)(n£Y 2-(^Y) 2 ) 



APPENDIX .3 . • 

CORRELATION BETWEEN DISTANCE FROM WATER SOURCE AND ASPECT FOR 
NATIVE SITES IN THE NORTH CHEVIOT 

DISTANCE FROM DEGREE OF 
q-rrn-ni OTTMfflrp WATER SOURCE ASPECT 9 9 SITE NUMBER X Yds- Y X 2 Y XY 

1 270 35 72900 1225 9450 
2 190 55 36100 3025 10450 
3. 300 320 90000 102400 96000 
4 160 220 25000 48400 45200 
5 240 210 57600 44100 504OO 
6 310 360 96100 129600 111600 
7 3© 155 900 24025 4650 
8 90 180 8100 ' 32400 16200 
9 40 160 1600 85600 64OO 
10 120 165 14400 27225 19800 
11 210 220 44100 48400 46200 
12 350 325 122500 IO563O 113750 
13 3&0 210 96100 44100 65100 
14 230 125 52900 : M625 28750 
15 160 40 25600 1600 64OO 
16 180 105 32400 11025 18900 
17 460 210 211600 44100 96600 
18 410 150 168100 22500 61500 
19 390 360 152100 129600 I404OO 
20 450 140 202500 19600 63000 
21 150 155 22500 24025 23250 
22 160 150 256QO 22500 24000 
23 15 125 225 15625 975 
24 420 100 176400 10000 42000 
25 600 145 360000 21025 87000 
26 500 180 250000 32WQ 90000 
27 320 220 102400 

67600 
48400 70400 

28 260 170 
102400 
67600 28900 44200 

29 15 170 225 28900 2550 
30 45 185 2025 34225 8325 
31 30 180 900 32400 5400 
32 50 220 2500 48400 11000 
33 40 190 1600 36IOO 7600 
34 45 180 2025 32400 8100 
35 50 130 2500 16900 65OO 
36 320 190 102400 36100 60800 
37 70 30 4900 900 2100 
38 50 270 22500 72900 40500 
39 120 220 14400 484OO 26400 
40 30 0 900 0 0 
41 70 40 4900 1600 2800 

£ x 8360 6995^2327770Q^Y2148228Q^Y575650 
USING FORMULA WHERE r = n^XY-^X^Y" 

J ( n ^ X 2 - ( l X ) 2 ) ( n ^ Y 2 - ( ^ ) 2 ) 
.Then r = Mlx575650)-(8360x6995) 



APPENDIX 4 

CORRELATION BETWEEN DEGREE OF INTERVISIBILITY AND DISTANCE 
FROM WATER SOURCE FOR NATIVE SITES IN THE NORTH CHEVIOT 

DEGREE OF DISTANCE FROM 
SITE INTERVISIBILITY WATER SOURCE 0 o NUMBER X Y Yds X* Y XY 
1 5 273 25 74529 1365 
2 3 193 9 37249 579 
3 '5 306 25 93636 1530 
4 3 166 9 27556 498 
5 4. 243 16 59049 972 
6 16 316 256 99856 5056 
'7 5 2 ? 1089 I65 
8 6 96 36 9216 576 
9 4 43 16 1849 172 
10 5 123 25 15129 615 
11 5 213 25 45369 IO65 
12 5 350 25 122500 1750 
13 4 313 16 97969 1252 
14 3 230 9 52900 690 
15 5 166 25 27556 830 
16 3 183 9 33489 549 
17 4 466 16 217160 I864 
18 5 410 a5 168100 2050 
19 7 396 49 156820 2772 
20 3 450 9 202500 1350 
21 5 150 25 22500 750 
22 1 166 1 27556 166 
23 5 16 25 256 80 
24 5 426 25 181480 2130 
25 5 600 25 360000 3000 
26 3 503 9 253010 1509 
27 4 323 16 104330 1292 
28 3 263 9 69169 789 
29 6 16 36 256 96 
30 6 46 36 2116 276 
31 7 33 49 1089 231 
32 6 50 36 2500 300 
33 5 43 25 184.9 215 
34 8 46 64 2116 368 

6 53 36 2809 318 
36 3 323 9 104330 969 
37 2 73 4 5329 146 
38 2 153 4 23409 306 
39 3 120 9 14400 330 
40 0 33 0 1089 0 
41 0 70 0 4900 0 

«£x 185 <̂ Y 8475 ^ X 2 1093 ̂ Y22728024«^XY 39471 

USING FORMULA WHERE r = n^CY-^Y 
J ( n ^ C 2 - ( ^ C ) 2 ) ( a $ 2 - ( ^ Y ) 2 ) 

Then r = (41x39471)-(185x8475) 



APPENDIX 5 

CORRELATION BETWEEN DEGREE OF ASPECT OVER ONE MILE AND DEGREE OF 
INTERVISIBILITY IN BELLINGHAM/KIRKWHELPINGTON 

DEGREE. OF DEGREE OF 
SITE 
NUMBER 

INTERVISIBILITY ASPECT 
X Y X 2 Y 2 XY 

1 1 70 1 4900 70 
2 3 45 9 2025 135 
3 5 75 25 5625 375 
4 5 25 25 625 125 
5 3 40 9 1600 120 
6 1 30 1 900 30 
7 3 145 9 21025 435 
8 2 240 4 57600 480 
9 3 100 9 10000 300 
10 2 10 4 100 20 
11 2 165 4 27225 330 
12 2 220 4 48400 440 
13 1 185 1 34200 185 
14 8 250 64 62500 2000 
^ 3 0 9 0 0 
16 2 0 4 0 0 
17 2 50 4 2500 100 
18 1 0 1 0 0 
19 2 20 4 400 40 
20 2 140 4 1960 280 
21 1 200 1 40000 200 
22 2 200 4 40000 400 
23 3 90 9 8100 270 
24 4 150 16 22500 600 
25 5 100 . 25 10000 500 
26 3 130 9 16900 390 
27 3 180 9 32400 540 

,28 2 210 4 44100 420 
29 2 80 4 64OO 160 
30 3 120 9 14400 360 
31 1 0 1 0 0 
32 3 0 9 0 0 
33 3 200 9 40000 600 

i34 1 200 1 40000 200 
35 1 90 1 8100 90 
36 3 200 9 40000 600 

!37 0 110 0 12100 0 

^X 93 0 4070 ^X 2 315 4f- 6566IO ̂ XY 10795 

USING FORMULA WHERE r = n^XY-^X^Y 

J(n^ 2-(^) 2)(n£Y 2-(£Y) 2 

'hen r = (37x10795)-(93x4070 ) 

J((3 7 x 3 1 5 ) - ( 9 3 ) 2 ) ( ( 3 7 x 6 566IO)-(4070) 2 ) 
/ *-v /-"\/-\ 1 i #- \ / «M-I r\ f 1 r\ \ 



APPENDIX 6 

CORRELATION BETWEEN DISTANCE FROM WATER SOURCE AND DEGREE OF ASPECT 
FOR NATIVE SITES IN BELLINGHAM/KIRKWHELPINGTON 

SITE NUMBER DISTANCE FROM DEGREE. OF 
WATER SOURCE ASPECT 0 0 X Yds. Y X 2 Y 2 Xf 

1 200 70 40000 4900 14000 
2 50 45 2500 2025 2250 
3 350 75 122500 5625 26250 
4 250 25 62500 625 6250 
5 350 40 122500 1600 I4OOO 
6 200 30 40000 900 6000 
7 50 145 2500 21025 7250 
8 400 240 160000 57600 96000 
9 250 100 62500 10000 25000 
10 150 10 22500 100 1500 
11 150 165 22500 27225 24750 
12 100 220 10000 48400 22000 
13 300 185 90000 34225 55500 
14 150 250 22500 62500 37500 
15 50 0 2500 0 0 
16 300 0 90000 0 0 
17 50 50 2500 2500 2500 
18 50 0 2500 0 0 
19 50 .20 2500 400 1000 
20 250 140 62500 1960 35000 
21 800 200 64OOOO 40000 160000 
22 200 200 40000 40000 40000 
23 250 90 62500 8100 22500 
24 300 150 90000 22500 31500 
22 50 100 2500 10000 5000 
26 150 130 22500 16900 19500 
27 150 180 22500 32400 18900 
:28 300 210 122500 44100 73500 
29 650 80 422500 64OO 52000 
30 650 120 422500 14400 78000 
31 100 0 10000 0 0 
32 100 0 10000 0 0 
33 200 200 40000 40000 40000 
34 100 200 10000 40000 20000 
35 200 90 40000 8100 18000 
36 200 200 40000 40000 40000 
37 
77 

100 110 10000 0 11000 37 
77 

£X 82£0 <Y 4070^ 295250Q$ 2644510£XY1006650 

USING FORMULA WHERE r = n£XY-£x£Y 
J(<X 2-(£X) 2)(n£Y 2-(£Y) 2 

Then r = (37x1006650)- (8250x4070) 

»M37x2952500)-(8250)2) ((37x644510)-(4070) 2 



APPENDIX 7 

CORRELATION BETWEEN DEGREE OF INTERVISIBILITY AND DISTANCE FROM 
WATER SOURCE FOR NATIVE SITES IN BELLINGHAM/KIRKWHELPINGTON 

™ ™ ^ DISTANCE FROM 
SITE INTERVISIBILITY WATER SOURCE 0 0 NUMBER 
\ 

X Y Yds. X 2 Y 2 XY 
1 1 200 1 40000 200 
2 3 50 9 2500 150 
3 5 350 25 122500 1750 
4 5 250 25 62500 1250 
5 3 350 9 122500 1050 
6 1 200 1 40000 200 
7 3 50 9 2500 150 
8 2 400 4 160000 800 
9 3 250 9 62500 750 
10 2 150 4 22500 300 
11 2 150 4 22500 300 
12 2 100 4 10000 200 
13 1 300 1 90000 300 
14 8 150 64 22500 1200 
15 3 50 9 2500 150 
16 2 300 4 90000 600 
17 2 50 4 2500 100 
18 1 50 1 2500 50 
19 2 50 4 2500 100 
20 2 250 4 62500 500 
21 1 800 1 640000 800 
22 2 200 4 40000 400 
23 3 250 3 62500 750 
24 4 300 16 90000 1200 
25 5 50 25 2500 250 
26 3 150 9 22500 450 
27 3 150 9 22500 450 
28 2 350 4 122500 700 
29 2 650 4 422500 1300 
30 3 650 9 422500 1950 
31 1 100 1 10000 100 
32 3 100 9 10000 300 
33 3 200 9 40000 600 
34 1 100 1 10000 100 
35 1 200 1 40000 200 
36 3 200 9 40000 600 
37 0 100 0 10000 0 

^X 93 ^Y 8250 <£X 2 31^2952500 gW. 20250 
USING FORMULA WHHRE r = n£H-£X^Y 

V(n^ 2-(^) 2)(n£X 2-k£0 2) 
Then r «= (37x20250)-(93x8250) 

J((37x315)-(93)2)(37x2952500-(8250)2) 
r = 749250 - 767250 



APPENDIE 8 

CORRELATION BETWEEN ASPECT AND DEGREE OF INTERVISIBILITY AT CROSBY 
RAVENSWORTH AND ASBY 

DEGREE: OF DEGREE. OF 
SITE ASPEST INTERVISIBILITY 0 0 

NUMBER X Y IT Y^ XY 

1 280 1 78400 1 280 
2 220 2 52900 4 46O 
3 190 2 36IOO 4 380 
4 120 2 14400 b 240 
5 80 4 64OO 16 320 
6 0 2 0 4 0 
7 95 5 9025 25 475 
8 70 3 4900 9 210 
9 20 3 400 9 60 
10 50 3 2500 9 150 
11 60 2 3600 4 120 
12 60 2 3600 4 120 
13 0 2 0 4 0 
14 0 1 0 1 0 
15 70 2 4900 4 140 
16 115 0 13225 0 0 
17 220 1 48400 1 220 
18 180 3 32400 9 540 
19 110 1 12100 1 110 
20 90 1 8100 1 90 
21 10 i:.. 100 1 10 
22 75 1 5625 1 75 

C X 2125 ^.Y 44 337075 ^ Y 2 116 .s£XY 4000 
USING FORMULA WHERE r = n^XY r 

Jn^C 2- (£X) 2 ) ( n ^ 2 - ( ^ n 2 ) 

Then r = (22x4000)-(2125x44) 
N/(22x337075)-(2125) 2)(22xll6)-(44) 2) 

r = 88000 - 93500 
^(7415650 - 4515625)(2552 - 1936) 

r = -5000 .'. r = -5000 
• 1 

r = -5000 
^2900025x616 /I7864154OO 42262 

.*. r = -0.118 
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APPENDIX 9 ' 

CORRELATION BETWEEN DEGREE OF ASPECT AND DISTANCE FROM WATER 

SOURCE OF NATIVE SITES AT CROSBY RAVENSWORTH AND ASBY 
DEGREE, OF DISTANCE FROM 

SITE ASPECT WATER SOURCE 0 0 
NUMBER X Y X* Y XY 

1 280 1050 78400 1102500 294000 
2 230 500 52900 250000 115000 
3 190 550 36100 302500 104500 
4 120 950 14400 902500 96900 
5 80 350 64OO 22500 28000 
6 0 100 0 10000 0 
7 95 350 9025 122500 33250 
8 70 300 4900 90000 21000 
9 20 150 400 22500 3000 
10 50 250 2500 62500 12500 
11 60 200 3600 40000 12000 
12 60 200 36OO 40000 12000 
13 0 700 0 490000 0 
14 0 350 0 122500 0 
15 70 550 4900 302500 38500 
16 115 1400 13225 1960000 161000 
17 220 1350 - 48400 1822500 297000 
18 180 200 32400 40000 36000 
19 110 850 12100 722500 93500 
20 90 400 8100 160000 36OOO 
21 10 300 100 90000 3000 
22 75 300 5625 90000 22500 

^X 2125 <Y 11350 < x 2 337075 4 Y 2 8867500^XY 1419650 

USING FORMULA WHERE r = n£XY - £X£Y 

-v/(n3C2 - (£X)2)(n£Y2 - (£Y)2) 
Then r = (22 x 1419650) - (2125 x 11350) 

^ ( ( 2 2 x 337075)-(2125) 2 )((22 x 8867500) - (11350) 2 ) 

r = (31232300 - 24H8750) 

(741565O - 4515625)(195085000 - 128822500) 

r = 7H3550 .'. r = 7H3550 

2900025 x 66262500 

.'. r = 7 H 3 5 5 0 

aJ192162906562500 

r = +0.513 

13856000 -165-



APPENDIX 10 

CORRELATION BETWEEN THE DEGREE OF INTERVISIBILITY OF NATIVE SITES 
AND THEIR DISTANCE FROM WATER SOURCE AT CROSBY RAVENSWORTH AND ASBY 

SITE DEGREE OF DISTANCE FROM 
NUMBER INTERVISIBILITY WATER SOURCE 

X Y JT Y 2 XY 

1 1 1050 1 1102500 1050 
2 2 500 4 250000 1000 
3 2 550 4 302500 1100 
4 2 950 4 902500 1900 
5 4 350 16 122500 1400 
6 2 100 4 10000 200 
7 5 350 25 122500 1750 
8 3 300 9 90000 900 
9 3 150 9 22500 450 
10 3 250 9 62500 750 
11 2 200 4 40000 400 
12 2 200 4 40000 400 
13 2 700 4 490000 1400 
14 1 350 1 122500 350 
15 2 550 4 302500 1100 
16 0 1400 0 1960000 0 
17 1 1350 1 1822500 1350 
18 3 200 9 40000 600 
19 1 850 1 722500 850 
20 1 400 1 160000 400 
21 1 300 1 90000 300 
22 1 300 1 90000 300 

^ X 44 11350 ;£X2 116^Y 28867500 ^XY 17950 
USING FORMULA WHERE r = rc^XY -

- (^) 2)(n£Y 2 - teY)2) 
Then r = (22 x 17950) - (44 x 11350) 

^ ( ( 2 2 x l l 6 ) - ( 4 4 ) 2 ) ( ( 2 2 x 8867500)-(11350) 2) 
r = (394900 - 499400) 

7(2552 - 1936) (195085000 - 128822500) 
r = -104500 .*. r = -104500 

^616 x 66262500 \J40817700000 
.". r = -104500 . * . r = -0.517 



APPENDIX 11 

CORRELATION BETWEEN THE AVERAGE HEIGHT ABOVE SEA LEVEL OF 
NATIVE SITES IN WESTMORLAND PARISHES AND THE NUMBER OF SITES 
WITHIN THOSE PARISHES 

AVERAGE HEIGHT NUMBER OF 
PARISHES 

X Feet 
SITES 
Y X 2 Y 2 XY 

ASBY 888 6 777444 36 5328 
ASKHAM 9 0 5 4 8 1 9 0 2 5 16 3620 
BAMPTON 1 0 8 5 4 1 1 7 7 2 2 5 16 4340 
BARTON. 8 9 0 2 7 9 2 1 0 0 4 1 7 8 0 
CROSBY RAVENSWORTH $98 11 "8O6404 1 2 1 9 8 7 8 
CROSBY GARRETT 1 0 0 0 3 1000000 9 3000 
DUFTON 920 1 846400 1 920 
HUGILL 790 1 634100 1 790 
KENTMERE 635 1 403225 1 •635 
KIRKBY LONSDALE 430 2 1 8 4 9 0 0 4 8 6 0 
KIRKBY STEPHEN 7.25 1 525625 1 725 
LEVENS 2 4 0 2 57600 4 4 8 0 
LOWTHER 725 1 525625 1 725 
MALLERSTANG 710 1 504100 1 710 
MARTINDALE 910 1 8 2 8 1 0 0 1 910 
MARTON LONG 589 1 346921 1 589 
LUNE VALLEY 4 6 3 5 214369 25 2315 
MURTON 550 1 302500 1 550 
NATEBY 760 1 5 7 7 6 0 0 1 7 6 0 
NATLAND 6 0 8 1 369664 1 6 0 8 
NEWBIGGIN 584 2 3 4 2 0 5 6 b 1 1 6 8 
PATTERDALE 590 4 3 4 8 1 0 0 1 6 2 3 6 0 
SHAP 833 3 693889 9 2 4 9 9 
WAITBY 8 2 2 6 675684 36 4932 
WARCOP 630 4 396900 16 2 5 2 0 
WHARTON 740 3 5 4 7 6 0 0 9 2 2 2 0 
WINDEMERE 896 1 8 0 2 8 1 6 1 896 
YANWORTH AND EAMONT 536 3 2 8 7 2 9 6 9 1 6 0 8 

BRIDGE 
BARBON 2 8 0 1 7 8 4 0 0 1 2 8 0 
STAINMORE 1 6 0 0 2 2560000 4 3200 

$ X 2 2 9 3 2 ^ l Y 7 9 ^ X 2 1 8 4 2 5 6 6 8 ^ Y 2 3 5 1 ^ X Y 6 1 2 0 6 

USING FORMULA WHERE r = n^XY - £ % £ L 

V(n^C 2 -&X) 2)(n£Y 2 - ( £ 0 2 ) 

Then r = (30 x 6 1 2 0 6 ) - ( 2 2 9 3 2 x 7 9 ) 

J ( ( 3 0 x 1 8 4 2 5 6 6 8 ) - ( 2 2 9 3 2 ) 2 ) ( ( 3 0 x 3 5 D - ( 7 9 ) 2 ) 

r = 1 8 3 6 1 8 0 - 1 8 1 1 6 2 8 

J(552770040 - 525876624)(10530 - 624D 



APPENDIX 12 

CORRELATION BETWEEN DEGREE OF INTERVISIBILITY AND HEIGHT ABOVE 
MEAN SEA LEVEL FOR NATIVE SITES IN BELLINGHAM/KIRKWHELPINGTON 

DEGREE OF HEIGHT ABOVE 
SITE INTERVISIBILITY MEAN SEA LEVEL 

Feet IT 
0 

NUMBER X Y 
SEA LEVEL 
Feet IT Y XY 

1 1 460 1 211600 46O 
2 3 525 9 275630 1575 
3 5 560 25 313600 2800 
4 5 520 25 270400 2600 
5 3 600 9 36OOOO 1800 
6 1 550 1 302500 550 
7 3 675 9 455630 2025 
8 2 725 4 525630 1450 
9 3 660 9 435600 1980 
10 2 475 4 225630 950 
11 2 830 4 688900 1660 
12 2 755 4 570030 1510 
13 1 825 1 68O63O 825 
14 8 1025 64 1050900 8200 
15 3 720 9 518400 2160 
16 2 725 4 52$630 1450 
17 2 745 4 555030 1490 
18 1 690 1 • 476IOO 690 
19 2 775 4 600630 1550 
20 2 810 4 656IOO 1620 
21 1 825 1 680630 825 
22 2 730 4 532900 I46O 
23 3> 760 9 577600 2280 
24 4 780 16 608400 3120 
25 5 810 25 656IOO 4050 
26 3 860 9 739600 2580 
27 3 840 9 705600 2520 
28 2 730 4 532900 1460 
29 2 690 4 476100 1380 
30 3 790 9 624IOO 2370 
31 1 700 1 490000 700 
32 3 670 9 448900 2010 
33 3 800 9 64OOOO 2400 
34 1 800 1 64OOOO 800 
35 1 790 1 624100 790 
36 3 910 9 828100 2730 
37 0 775 0 6OO63O 0 

93 £Y 26910 ^ X 2 314$ 220104230 £n 68830 
USING FORMULA WHERE r = n^XY-^X^Y 

V ( n ^ C 2 - ( ^ X ) 2 ) ( r ^ Y 2 - ( l Y ) 2 ) 

Then r = (37x68830)-(93x26910) 

*J((37x314) - ( 9 3 ) 2 ) ((37x20104230) -(26910) 2) 



APPENDIX -1J 

ANALYSIS OF TRIANGULAR GRAPH FOR THREE SAMPLE AREAS SHOWING 
RELATIVE SITING PULLS OF DISTANCE FROM WATER SOURCE, DEGREE 
OF ASPECT AND DEGREE OF INTERVISIBILITY 

SITING BELLINGHAM CROSBY RAVENSWORTH NORTH 
PULLS KIRKWHELPINGTON AND ASBY CHEVIOT 

( A l l Figures are percentages of t o t a l s i t e s within area) 

A>B+C: 0 5 0 

O B 2.8 5 2.3 
B>C 0 5 2.3 
A>B 8 .5 0 

A>C; 8 .5 10 9.2 

C>A+B 5.6 5 2.3 

B>A+C 2.8 0 11.5 
B>A 2.8 0 2.3 

C>A, 0 0 6.9 

B = C 0 5 2.3 

A = B 8 .5 10 2.3 

C = A . 5.6 10 2.3 

INSIDE LARGE 
CENTRAL 
TRIANGLE 

48^5 30 50 

OUTSIDE LARGE 
CENTRAL 5.6 
TRIANGLE 

0 4.6 

PULLS ACCORDING 
TO SHADED AREAS BELLINGHAM CROSBY NORTH 
WITHIN TRIANGLE KIRKWHELPINGTON RAVENSWORTH CHEVIOT 

AND ASBY 
2 factors<20% 
& 1 factory60% 0 5 5.5 

1 factor<20% 60 53 



APPENDIX 14 

ANALYSIS OF PULL DOMINANCE FOR THREE SAMPLE AREAS IN NORTH 

A l l Figures expressed are percentages of the t o t a l number of 
sites analysed i n that region. 
DISTANCE FROM 
WATER SOURCE A>B+C 

A> B 

BELL./KIRK. 
0 
8.4 

CROS.RAV. 
4.2 

12.6 

N.CHEV 
0 
0 

A> C 8.4 8.4 10 
A = B 8.4 8.4 2.5 

DEGREE OF 
ASPECT B>A+C 

B>A 
2.8 
2.8 

0 
0 

12.5 
2.5 

B>C 0 4.2 2.5 
B = C 0 4.2 2.5 

DEGREE; OF 
INTERVISIBILITY OA+B 

O B 
5.6 
2.8 

4.2 
4.2 

2.5 
2.5 

O A 0. 0 7-5 
C = A 2.8 8.4 2.5 

CENTRAL MAJOR 
LARGE TRIANGLE 

2 factors <20% 
& 1 factor>60% 0 0 0 

1 factor<20% 14 12.6 20 

No factors>40% 
&<20% 19.6 12.6 5-0 

Blank Area 22.4 16.8 30 

-170-



APPENDIX 15 

MEASURE OF THE ASSOCIATION BETWEEN BELLINGHAM/KIRKWHELPINGTON, 
CROSBY RAVENSWORTH AND ASBY, AND THE NORTH CHEVIOT. 

USING THE X 2 TEST WHERE: % 2 =^(0 - E) 2 

E 
WHERE 0 IS THE OBSERVED FREQUENCY AND 

E IS THE EXPECTED OR THEORETICAL FREQUENCY 

BELL./KIRK. CROS.RAV. N.CHEVIOT. TOG 
A>B+C 0 1 0 1 
C>B 1 1 1 - 3 
B>C 0 1 1 . - 2 
A>B 3 3 0 6 
A>C 3 2 4 - 9 
OA+B 2 1 1 4 
B>A+C 1 0 5 - 6 
B>A 1 0 1 2 
C>A 0 0 3 - 3 
B = C 0 1 1 2 
A = B 3 2 1 6 
C = A 2 2 1 5 
Inside /\ 17 6 21 44 
Outside A 2 0 2 4 

35 20 42 97 
EXPECTED FREQUENCIES: 

BELL./KIRK. CROS.RAV. N.CHEVIOT. • 

0.36 0.2 0.43 
1.0 0.61 1.29 
0.72 0.41 0.86 
2.1 1.2 2.5 
3-2 1.8 3.8 
1.4 0.82 1.7 
2.1 1.2 2.5 
0.72 0.41 0.86 
1.0 0.61 1.29 
0.72 0.41 0.86 



USING THE X 2 FORMULA: 
% 2 = 0 .36 2 + 0.82 + 0 .43 2 * O2 + 0 .39 2 + 0 .29 2 + 0-722 + 

0.36 0.2 0.43 1 0.61 1.29 0.72 
0 .59 2 + 0 .14 2 + 0 . 9 2 + 1.82 + 2 . 5 2 + 0.22 + 0.22 + 
0.41 0.86 2.1 1.2 2.5 3.2 1.8 
0.22 + 0 . 6 2 + 0.182 + 0 . 7 2 + L I 2 + 1.22 + 2.52 + 
3.8 1.4 0.82 1.7 2.1 1.2 2.5 
0.282 + 0 .41 2 + 0.142 + l 2 + 0.612 + 1.712 + 0.722 + 
0.72 0.41 0.86 1 0.61 1.29. 0.72 
0 .59 2 + 0 .14 2 + 0 . 9 2 + 0.82 + 1 . 5 2 + 0.22 + l 2 + l . l 2 + 
0.41 0.86 2.1 1.2 2.5 1.8 1 2.1 
1.22 + 3 2 + 2 2 + 0 . 6 2 + 0.822 + 0 . 3 2 

15.8 9 19 1.4 0.82 1.7 

.'.X2 = 28.476 

THE.. -NUMBER OF DEGREES OF FREEDOM IS (NUMBER OF ROWS - l)x(NUMBER 
OF COLUMNS -1), WHICH IS 12x2 = 24. REFERENCE TO A TABLE FOR 
THE X DISTRIBUTION SHOWS THAT FOR Y2 = 28.476 WITH 24 DEGREES 
OF FREEDOM, THE DIFFERENCE BETWEEN THE DISTRICTS IS SIGNIFICANT 
AT THE 0.2 1o PROBABILITY LEVEL. 

HENCE,THE THREE DISTRICTS ARE RELATED TO THE DEGREE OF ABOUT 
Ov2 % USING THE SITING FACTORS OF DISTANCE FROM WATER SOURCE, 
DEGREE OF ASPECT AND DEGREE OF INTERVISIBILITY. 

THE METHOD TESTS THE NULL HYPOTHESIS THAT THE OBSERVED RESULTS 
DO NOT DIFFER SIGNIFICANTLY FROM THOSE WHICH ARE EXPECTED BY CHANCE. 
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APPENDIX 16 

WESTMORLAND - POPULATION POTENTIAL BASED ON NUMBER OF NATIVE 
SITES IN AREAL GROUPS AND AVERAGE DISTANCE OF THESE GROUPS 
FROM ROMAN FORTS 

&H0HB.' NUMBER OF SITES AVERAGE DISTANCE POPULATION POTENTIAL 
NAME IN MILES 

1 Eden Valley 8 6 * 8 + 9 23 

2 Newbiggin 2 2.25 4*5 

3 Lowther Valley 6 3-75 22.5 

4 Askhara 3 5.3 15«9 

5 Ullswater 2 6.75 13*5 

6 Patterdale 5 6.8 34 

7 Haweswater 5 8.6 43 

8 Hugill 3 4»2 12.6 

9 Gilpindale, Levens 3 2.8 8.4 

10 Upper kine Valley 2 3.75 7«5 

11 Kirkby Lonsdale 2 3.25 6-5 

12 Lower Lune Valley 4 5«125 20.5 

13 Snap 7 7.625 53-375 

14 Crosby Ravensworth 11 7-8 85*8 

15 Asby Fells 6 7-6 45*6 

16 Kirkby Stephen 15 5-43 81.5 

17 Maiden Castle 1 0 0 
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APPENDIX 17 

NORTHUMBERLAND - POPULATION POTENTIAL BASED UPON THE NUMBER OF 
SITES WITHIN A REGION AND THE AVERAGE DISTANCE OF THAT REGION 
FROM THE NEAREST ROMAN FORT 

AVERAGE DISTANCE POPULATION 
REGION NUMBER NUMBER OF SITES IN MILES POTENTIAL 
I 9 25 225 
I I 7 18 126 
I I I 3 16 48 IV 8 17 136 
V 11 20 220 
VI 5 11 55 V I I 67 18 1206 
V I I I 14 15 210 
IX 14 14 196 
X 3 12 36 X I 16 9 144 
XII.. 20 9 180 X I I I 6 10 60 XIV 13 8 104 
xv: 1 12 12 XVII . 3} 7 221 
XVII . : 16 3 48 
XVIII 7 3 21 XIX: 2 8 16 XX 4 8 32 
XXI 1 5 5 XXII 4 3 12 XXIII 3 8 24 
XXIV 10 7 70 
XXV 4 10 40 
XXVI 7 7 49 
XXVII 17 9 153 
xxvui 2 4 8 XXIX h 13 52 
XXX 6 13 78 XXXI 3 13 39 XXXII 11 2 22 XXXIII 15 16 240 
XXXIV 3 6 18 XXXV 7 7 49 
XXXVI 51 8 408 XXXVII 9 7 63 XXXVIII 22 5 110 XXXIX 11 8 88 XL 4 11 44 XLI 11 5 55 XLII 14 56 X L I I I 7 6 42 XLIV 4 5 20 XLV 1 2 2 XLVI 5 2 10 XLVII L 1 L 



APPENDIX 18 

CORRELATION BETWEEN THE NUMBER OF STONE BUILT SETTLEMENTS IN 
REGIONAL ZONES AND THE AVERAGE DISTANCE OF THOSE SETTLEMENTS 

FROM THE ROMAN ROAD ON THE EAST, NORTH OF LOW LEARCHILD FORT 

NUMBER OF AVERAGE DISTANCE 
REGIONS SETTLEMENTS FROM ROMAN ROAD 0 

X Y Miles Xfc Y 2 XY 

1 2 0.5 4 25 10 
2 1 1.5 1 225 15 
3 1 2.8 1 784 28 
4 29 3.5 841 1225 1015 
5 3 4.6 9 2116 138 
6 12 5.5 144 3025 660 
7 3 6.3 9 3969 189 
8 2 7-4 4 5476 148 
9 1 8.2 1 6724 82 
10 13 9.5 169 9025 1235 
11 9 10.4 81 10816 936 

4x 76 ^ Y 60.2 <X 2 1264^Y2 53410^XY 4456 

USING FORMULA WHERE r = n£XY 

\/(n£x 2 - (£X) 2)(n£Y 2 • - (^T)2) 
Then r = (11 x 4456) • - (76 x 60.2) 

V ( ( l l x 1264) - (76) 2((11 x 53410) - (60.2) 2 ) 

r = 49016 - 4575*2 

^((13904 - 5776M587510 - 3624)) 

r = 44440.8 .'.. r = 44440.8 

^8138 x 583886 ^4751663268 
.*. r = 44440.8 .*. r = +O.64 

68935 
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APPENDIX 19 

CORRELATION BETWEEN THE NUMBER OF STONE BUILT NATIVE SETTLEMENTS. 
AND THEIR DISTANCE FROM THE NEAREST ROMAN FORT IN NORTH 
NORTHUMBERLAND 

MILES FROM ROMAN FORT NUMBER OF SITES 0 0 X Y X̂  Y2 XY 

UP 10 1 MILE 0 1 0 0 
1-2 MILES 2 4 4 4 
2-3 " 1 9 1 3 
3-4 " 2 16 4 8 
4-5 " 3 25 9 15 
5-6 " 1 36 1 6 
6-7 " 11 49 121 77 
7-8 " 14 64 196 112 
8-9 " 7 81 49 63 
9-10 " 11 100 121 110 10-11 " 26 121 676 .286 
11-12 " 3 144 9 36 
12-13 " 4 169 16 52: 
13-14 " 5 196 25 70 
14-15 " 4 225 16 60 

X TO TOTAL OF 15 MILES 94 £ x 2 1240 £Y 2 1248 ̂ XY 902 
FROM PORTS IS 15 

£Y 2 1248 ̂ XY 

USING FORMULA WHERE r = n£XY - .̂X£Y 

V(n£x2 -- (<&) 2 )(n£Y2 - (^Y)2) 
Then r = (15 x 902) - (15 x 94) 7 ((15 x 1240) - (15) 2 )((15 x 1248) - (94) 2) 

r = 13530 - 1410 • 
• • r = 12120 

V(18600 -- 225)(18720 -8836) ^18375 x 9884 
.*. r = 12120 . r = 12120 • 

. . . r = +0.899 

J181618500 13476 


